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222-5 ANALYTICAL SERVICES

WASTE COMPATIBILITY SAFETY ISSUES AND FINAL RESULTS
FOR TANK 241-AP-103 GRAB SAMPLES

Summary

Three grab samples (3AP-97-2, 3AP-97-3, and 3AP-97-4) were taken from Riser 1 of Tank 241-
AP-103 on August 21, 1997, and received by 222-S Laboratory on August 22, 1997. These
samples were analyzed in accordance with Compatibility Grab Sampling and Analysis Plan for
Fiscal Year 1997 (TSAP) (Field, 1997) and Data Quality Objectives for Tank Farms Waste
Compatibility Program (Mulkey et. al., 1995) (DQO) in support of the Waste Compatibility
Program. No notifications were required based on sample results.

Appearance and Sample Breakdown
Attachment 1 illustrates subsamples generated in the laboratory for analyses and identifies their
sources. Furthermore, this reference relates tank farm identification numbers to their

corresponding 222-S Laboratory Information Management System sample numbers.

Table 1 summarizes appearance information and over-the-top (OTR) dose readings performed on

each sample. For each sample, two 20 mL subsamples were created for inorganic and
radiochemical analyses.

Table 1. Appearance and OTR for 241-AP-103 Liquid Grab Samples

Customer Lab Color Clarity Organic | Solids OTR
D ID _ Layer (MRAD/HR)

3AP-97-2 $97T001992 Light Clear None Trace 150
Yellow

3AP-97-3 S97T001993 " Light Clear None Trace 150
Yellow

3AP-97-4 S97T001994 Light Clear None Trace 150
Yellow
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Analytical Results

The Data Summary Table (Table 2) included in this report compiles analyticalbresults and
applicable action limits associated with each subsample.

Liquid subsamples that were prepared for analysis by an acid adjustment of the direct subsample
are indicated by a "D" in the A# column in Table 2.

mpatibility Program Concerns
Differential Scanning Calorimetry (DSC) - Energetics Decision Rule

The exothermic energy based on dry weight of the subsample was calculated for all subsamples.
The average of the thermogravimetric analysis (TGA) results for each subsample was used in the
dry weight correction for that subsample. There were no exceptions to the quality control (QC)
parameters stated in TSAP for these samples.

For waste compatibility energetics decision concerns, the exotherm/endotherm ratio must be less
than one (1). Exotherm results for all subsamples were 0.00 J/g. Thus, this requirement was _
satisfied for all subsamples.

Nitrate (NO3-), Hydroxide (OH-), and Nitrite (NO2-) - Corrosion Decision Rule

Results with respect to waste compatibility corrosion rules are presented in Table 3. This table
presents NO3-, OH-, and NO2- results in 2g/mL and molarity (M) units. The spreadsheet
compares results to the concentration ranges specified in DQO. A "YES" will appear in the
appropriate space for a condition that is met. Based on the NO3- concentration, only one of three
sets of conditions must be met for OH- and NO2- concentrations. A "NO" appearing in the -
space is indicative of a condition not met. All conditions for corrosion control were satisfied.

Plutonium (239/240Pu) - Criticality Decision Rule

All 239/240Pu results were below the lower criticality prevention limit of 0.001 g/L stated in
DQO. There were no exceptions to the QC parameters stated in TSAP for these subsamples.

Uranium (U) - Criticality Decision Rule
U analysis was pex‘férmed to evaluate criticality safety for waste transfers. Reconciling the U

concentration with the 239Pu equivalents will be provided by the Tank Waste Remediation
Systems (TWRS) Technical Basis Group, and are not considered in this report.
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Inorganic Analyses

Thermogravimetric Analysis (TGA)

TGA results were typically determined by summing weight.loss steps below 200°C. Weight loss
steps above this were not used to determine the result. More information may be obtained by
examining the raw data. There were no exceptions to the QC parameters stated in TSAP for
theses subsamples.

Specific Gravity (Sp.G)

There were no exceptions to the QC parameters stated in TSAP for these subsamples.
pH

There were no exceptions to the QC parameters stated in TSAP for these subsamples.

Ton Chromatography (IC)

Only chloride (CI), fluoride (F), phosphate (PO4-), sulfate (SO4-), nitrate (NO3-), and nitrite _
(NO2-) were reviewed for QC in accordance with TSAP. Results are included in Table 2. All

_other analyte results are presented in Appendix A. These results are opportunistic, and do not
have customer defined QC parameters. Any anomalies associated with the results are not
discussed:

The F- spike recovery for the subsample of 3AP-97-2 (§97T002009) was 135.3%, respectively.
This elevated recovery was due to organic acid interference. No reruns were requested.

Inductively Coupled Plasma Spectrophotometry (ICP)

Only aluminum (Al), Iron (Fe), and sodium (Na) were reviewed for QC in accordance with
TSAP. Results are included in Table 2. All other analyte results are presented in Appendix A.
These results are opportunistic, and do not have customer defined QC parameters. Any
anomalies associated with the results are not discussed.

The Na spike recovery shown in Table 2 for the subsample of 3AP-97-2 (S97T002009) is invalid
because the spike concentration (1 ppm) is too low in comparison to the sample concentration
(less than 25%). A second spike with an analyte level of 10 ppm was performed, and the resulting
spike recovery was 97.1%. This calculation can be found in the raw data.
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Total Inorganic Carbon (TIC)/Total Organic Carbon (TOC)

There were no exceptions to the QC parameters stated in TSAP for these subsamples.
Radionuclide Analyses

Americium (241Am)

There were no exceptions to the QC parameters stated in TSAP for these subsamples.
Strontium 90 (90Sr)

There were no exceptions to the QC parameters stated in TSAP for these subsamples.

Gamma Energy Analysis (GEA)

Only Cesium-137 (Cs137) results were reviewed for QC in accordance with TSAP. Results are
included in Table 2. All other analyte results are presented in Appendix A. These results are

opportunistic, and do not have customer defined QC parameters. Any anomalies associated with

the results are not discussed. There were no exceptions to the QC parameters stated in TSAP for
these subsamples.



~ HNF-SD-WM-DP-262, REV. 0
Procedures

Table 4 lists the analytical procedures used for performing sample analyses. Abbreviations for
analyses are defined in the table notes.

Table 4. Analytical Procedures

DpSC Liquid NA LA-514-114 Rev. D-1
TGA v Liquid NA  LASH-114Rev. Dl
Sp.G. Liquid N/A LA-510-112 Rev. D-1

pH Liquid N/A LA-212-106 Rev. B-0*
OH- Liquid NA - LA211-102 Rev: co
c Liquid N/A LA-533-105 Rev. D-1_
1cp Liquid N/A LA-505-161 Rev. C-2
TOC Liquid N/A LA-344-105 Rev. E-0
TIC Liquid NIA LA-342-100 Rev. E-0
239/240Pu Liquid N/A LA-953-104 Rev. B0
241Am Liquid _ N/A LA-953-104 Rev. B0
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GEA Liquid N/A

LA-548-121 Rev. F-0

90Sr Liquid N/A

LA-220-101 Rev. D-1

Liquid N/A

LA-925-009 Rev. B-0

Notes:

N/A
DSsC
TGA
Sp.G.
OH-

) (¢

ICP
TOC
TIC
239/240Pu
241Am
GEA
gy

19

not applicable (these are direct samples)
differential scanning calorimetry
thermogravimetric analysis
specific gravity

hydroxide

ion chromatography

inductively coupled plasma

total organic carbon

total inorganic carbon
plutonium 239/240

americium 241

gamyma energy analysis
strontium-90

uranium
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Attachment 1

AP-103 GRAB SAMPLE BREAKDOWN
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01-0ct-1997 07:35:08

Page:
A-0002-1
Table 2. Data Summary Table
AP-103 GRAB1 7
CORE NUMBER: n/a
SEGMENT #: 3AP-97-2
SEGMENT PORTION: Supernate
|Sampl e# RIA#|Analyte Unit Standard % Blank Result| Duplicate Average| RPD 7%|Spk Rec %| Det Limit|Count Erry%
971002009 DSC Exotherm Dry Calculated jJoules/g Dry n/a n/aj 0.00e+00| 0.00e+00| 0.00e+00] 0.00 n/a n/a n/a
{$977002009 DSC Exotherm on Perkin Elmer |Joules/g 93.50 n/al_0.00e+00] 0.00e+0 0.00e+00| 0,00 n/a n/a n/a
977002009 OH- by Pot. Titration ug/mt 98.19 <42.00] 2.27e+02 14.0 20.5] 5.90 n/a 125.0 n/a
97100200 Direct pH 100.2 n/a 11.02 0.98 1.00] 0.36 n/al_1.00e-02 n/a
97100200 pecific Gravity Sp.G. 100.0 n/a 1.008 .008 .008] 0.00 n/al 1.00e-03 n/a
971002009 ° % Water by TGA on Perkin Elmeri{% 98.47 n/a 97. 4! 7.82 97.66] 0.34 n/a n/a n/a
971002009 1C by Acid/Coulometry ug/mb 00.5 1.900] 1.33e+0. 1.34e+03{ 1.34e+03] 0.75 98.01 5.000 n/a
971002009 ot. Organic Carbon by Coul. {ug/mL 02.0] 2.00e-01 61.6 64.90 63.25] 5.22 97.20 5.500 n/a
977002009 Uranium by Phosphorescence ug/mL 05.4] <3.70e-03 23.30 23.70 23.50 .70 95.73| 4.00e-03| 3.04E+00
971002009 U-Phosphorescence Inst. Error |% Inst Error 3.06 n/ 3.04 3.050 3.045{ 3.05 n/a n/a n/a
77002009 [D |Atuminium-1CP-Acid Dil. ug/ml. 97.20} <5.00e-0 58.1 57.40 57.75 .21 88.30 -050 n/a
[897T002009 1ron-1CP-Acid Dil. ug/mL 92.20] <5.00e-02] < 1.05 <1.05e0 n/a n/ 3.40 050 n/a
71002009 Sodium-1CP-Acid Dil. ug/mL 102, <1.00e-0 7.07e+03[ 6.94e+03| 7.00e+03 .86 -1.100e .100 n/a
[$977002009 Fluoride-1C-Dionex 4000/4500 {ug/mb 106.91 <1.20e-0. 1.04e+02 101.0 102.4 .93 35.3 212 n/a
71002009 Chloride-1C-Dionex 4000/4500 {ug/mt 98.62} <1.70e-0 79.92 78.50 79.21 77 3. 717 n/a
[8977002009 itrite-1C - Dionex 4000/4500 |ug/mb 104. < 1.62e+03| 1.64e+03] 1.63e+03 .23 . 0.91 n/a
$971002009 itrate by 1C-Dicnex 4000/4500|ug/mt 98.15} < 3.67e+03] 3.67e+03{ 3.67e+03 .00 1.3 4.04 n/a
> 9771002009 Phosphate-IC-Dionex 4000/4500 |ug/mt 01.7} < 85.12 90.60 87.8 .26 7. 2.12 n/a
4,4 977002009 Sulfate by IC-Dionex 4000/4500]|ug/mL 01.9] < 4.90e+02 496.0 493, .22 2.0 3.94 n/a
770020 Strontium-89/90 High Level uCi/mL 08.4 7.85e-03| 7.56e-031 7.71e-0: 76 nfa] 3.06e-04| 8.05E+00
770020 Pu-239/240 by TRU-SPEC Resin . |uCi/mb 94.50| < 3.80e-0 3.59e-06] 3.70e-0: 5.68 n/al 3.00e-06| 6.60E+00
770020 Cesium-137 by GEA uCi/mL 116.8| « 6.401 6.440 420 0.62 n/a n/a 0.260
9710020 Am-2471 by Extraction uCi/mb 102.9] <7.06e-06{ <8.05e-0 <5.73E-6 n/a n/a n/al 8.05e-06| 1.00E+02

0°A3H ‘ZQZ’dG’WM‘GS‘:lNH
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A-0002-1

CORE NUMBER: n/a
SEGMENT #: 3AP-97-3

SEGMENT PORTION: Supernat.

9T

Table 2. Data Summary Table
AP-103 GRAB1

Page:

|Sample# R|A#|Analyte Unit Standard % Blank Result| buplicate Average| RPD %|Spk Rec %| Det LimitiCount Err%
1S9770020 DSC Exotherm Dry Calculated [Joules/g Dry n/a n/al 0.00e+00| 0.00e+00] 0.00e+00; 0.00 n/a n/a n/a
[S97T70020 DSC_Exotherm on Perkin Elmer |Joules/g 93.50 n/al _0.00e+ 0.00e+00| 0.00e+00} 0.00 n/a n/a n/a
9710020 OH- by Pot. Titration ug/mL 98.19 <42.00] 2.47e+0 31.0 36.0] 4.24 n/a 125.0 n/a
[$9710020 Direct pH 100.2 n/a 0.8 0.9 0.89] 0.46 n/aj _1.00e-02 n/a
9770020 pecific Gravity Sp.G.. 100.0 n/a .023 .014 .018] 0.88 n/al 1.00e-03 n/a
[$9770020 Water by TGA on Perkin Elmer|% 98.47 n/a 98.09 7.42 97.75] 0.69 n/a n/a n/a
9770020 IC by Acid/Coulometry ug/mL 00.5 1.900] "1.34e+03| 1.33e+03} 1.34e+03| 0.75 n/a 5.000 n/a
|$9770020 ot. Organic Carbon by Coul. |ug/mL 02,0] 2.00e-01 4 40 66.60 65,51 3.36 n/a 5.500 n/a
|S9710020 Uranium by Phosphorescence ug/mL 05.4] <3.70e-03 2.30 23.50 22.9 .24 n/aj 4.00e-03| 3,05E+00
{$9770020 U-Phosphorescence Inst. Error |% Inst Error 3.06 n/ 3.050 3.060 3.055] 3.06 n/a n/a n/a
|S9710020 O_|Aluminium-1CP-Acid Dil. ug/mi. 97.20] <5.00e-0; 0.40 59.40 59.91 .67 n/a -050 n/a
[$977002011 D liron-I1CP-Acid Dil. ug/mL 92.20] <5.00e-02] < .050 <1.05e0 n/a n/a n/a .050 n/a
9770020 0_|Sodium-1CP-Acid Dil. ug/mL 102.6| <1.00e-0 7.01e+03] 6.88e+03] 6.94e+03} 1.87 n/a -100 n/a
[S9710020 tuoride-1C-Dionex 4000/4500 [ug/mb 106.9] <1.20e-02]. 1.07e+ 99.40 03.31 7.36 n/a 212 n/a
770020 Chloride-1C-Dionex 4000/4500 [ug/mL 98.62]| <1.70e-02 2. 82.40 2.28] 0.24 n/a .717 n/a
|S9710020 itrite-1C - Dionex 4000/4500 [ug/mL 104.1] <1.08e-0 1.69e+03| 1.58e+03] 1.63e+03 .73 n/a 0.91 n/a
770020 itrate by IC-Dionex 4000/4500[ug/mL 98.15| <1.3%e- 3.77e+03| - 3.58e+03] 3.68e+03| 5.17 n/a 4.04 n/a
|$9770020 Phosphate-I1C-Dionex 4000/4500 [ug/mL 01.7{ <1.20e- 93.82 95.40 94.61 .69 n/a 2.12 n/a
9710020 Sulfate by IC-Dionex 4000/4500 ug/mL 01.9] <1.38e- 5.12e+02 475.0 493.4 .50 n/a 2.94 n/a
9770020 Strontium-89/90 High Level uCi/mL 08.4 S4le-04) 9.77e-0. 1.04e-02] 1.07e-02 .25 n/al 2.91e-04| 6.93E+00
[$9710020 Py-239/240 by TRU-SPEC Resin [uCi/mL 94.50| <2.94e-0 4.57e-0: 5.00e-06] 4.79¢-06 .99 n/al 3.12e-06] 5.96E+00
9770020 Cesium-137 by GEA uCi/mL 116.8] <6.63e-05 6.660 6.540 6.600 .82 n/a n/a 0.360
9770020 Am-241 by Extraction uCi/mt 102. <7.06e-06| <7.39e-06] <7.69E-6 n/a n/a n/al  7.39e-06{ 1.00E+02

2

0 ‘A3 ‘292-da-WM-aS-INH



01-0ct-1997 07:35:34
A-0002-1

CORE NUMBER: n/a
SEGMENT #: 3AP-97-4

SEGMENT PORTION: Supernat

Table 2, Data Summary Table
AP-103 GRAB1

Page:

Sample# R|A#|Analyte Unit Standard % 8lank esult! Duplicate Average| RPD %|Spk Rec %} Det LimitiCount Err%
971002013 DSC Exotherm Dry Calculated |Joules/g Dry n/a n/ajl 0.00e+00] 0.00e+00| 0.00e+00[ 0.00 n/a n/a n/a
(8977002013 |DSC _Exotherm on Perkin Elmer |Joules/g 101.4 n/a] 0.00e+00] 0.00e+00] 0.00e+00] 0.00 n/a n/a n/a
71002013 OH- by Pot. Titration ug/mlL 98.1 <42.00{ 2.58et0; 44.0 51.0] 5.58 n/a 125.0 n/a
[8977002013 Direct pH 00. n/a 1.0. 0.97 1.00] 0.55 n/al 1.00e-02 n/a
971002013 pecific Gravity Sp.G. 00. n/a .01 .020 .01 0.39 n/al 1.00e-03 n/a
[$977002013 Water by TGA on Perkin Etmer|% 00, n/a 7.5 7.94 97.7° 0.38 n/a n/a n/a
[$977002013 IC by Acid/Coutometry ug/mL 00.5 1.900] 1.33e+03] 1.36e+03] 1.34et 2.23 n/a .000 n/a
|$971002013 ot. Organic Carbon by Cout. Jug/mt 02.0f 2.00e-01 63.80 65.50 4, 2.63 n/a -500 n/a
$977002013 Uranium by Phosphorescence ug/mb 05.4] <3.70e-03 22.40 20.70 21.55] 7.89 n/al_4.00e-03] 3.05€E+00
|$977002013 U-Phosphorescence Inst. Error 1% Inst Ecror 3.0 n/ 3.050 3.040 3.045] 3.04 n/a n/a n/a
77002013 D_[Aluminium-ICP-Acid Dil. ug/mL 97.20] <5.00e-0; 6.40 65.90 6.15[ 0.76 n/a .050 n/a
|$977002013 Iron-1CP-Acid Dil. ug/mb 2.20] <5.00e-02] < 050 <1.05¢0 n/ n/a n/a .050 n/a
77002013 P_iSodium-1CP-Acid Dil. ug/mL 02.6] <1.00e-0 7.01e+03] 6.99e+03| 7.00e+03]| 0.29 n/a . 100 n/a
[S977002013 Fluoride-1C-Dionex 4000/450 ug/mb 06.9] <i.20e-02] 1.02e+02 103.0 02.5] 0.98 n/a 2 n/a
9771002013 Chloride-IC-Dionex 4000/450 ug/mL 98.62] <1.70e-02 3.03 79.30 1.1 4.5 n/a 717 n/a
[8977002013 Nitrite-1C - Dionex 4000/45 ug/mL 104.1] <1.08e- 1.63¢+03]| 1.67e+03]| 1.62e+03[ 1. n/a 0.91 n/a
H 971002013 itrate by IC-Dionex 4000/4500 [ug/mL 98.15] <1.39e-0 3.64e+03| 3.64e+03| 3.64e+03| 0. n/a 4,04 n/a
~1 [8977002013 hosphate-1C-Dionex 4000/45! ug/mL. 01.7] <1.20e- 92.37 91.2! 91.78{ 1.3 n/a 2.12 n/a
77002013 Sulfate by IC-Dionex 4000/4500|ug/mL 01.9] <1.38e- 4.84e+02 485. 484.41 0. n/a 3.94 n/a
[S97T002014 Strontium-89/90 High Level uCi/mt 08.4] 1.41e-04| 7.80e-03| 7.68e-03] 7-.74e-03] 1.5 n/a| 2.83e-04] 7.72E+00
71002014 Pu-239/240 by TRU-SPEC Resin {uCi/mL 4.50] <2.94e-06} 4.45e-0 4.47e-0 4.46e-06] 0.4 n/aj 3.10e-06f 5.98E+00
[597T002074 Cesium-137 by GEA uCi /L. 116.8] <6.63e-05 6.42 6.520 €.470] 1.55 n/a n/a 0.200
77002014 Am-241 by Extraction uCi/mL - 102.91 <7.06e-06] <7.90e-0: <6.47E-6 n/a n/a n/al 7.90e-06] 1.00E+02

3
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CHAIN-OF CUSTODY RECORD FOR CPO

) Semple Numbar

2) Sépowhor/Slmplor v .
(8 Sonl Intact Upon Relenss? 5 Yes Ny
380-97-4 Js k. e e
1) Tank {4) Riyer {5} Cank/Pig Serial No. ] . ﬁv D
{10) Sea! Intact Upon Receipt? (1] No
Aoz |1 @330°0 &9 |
} Shipment Deacription: {7} Sampling Data Y N
X . {11} Seal Numbar AND Cask/Pig SERIAL Number ¥ D N
« Uithium Bromide D consistent with this racord? (Block 5 & 6b) E\“ o
A, Work Package Number [ES— 3 1-10 ZZQ& )
: (L ¥ Ci
: Amount : V‘4~
B. Cask/Pig Seal Number ' I Zg(ﬁa’
! Concentration
C. Date Ssmple Collocted 6 ’Zl"iﬂ O :‘7 .
) - X-Ray
1048 hes o =
D. Time Sampte C d (s « Partial Sample O P % )
: - Retriovad Partisl Samplo Strake Length ! ﬂ: ‘ o
} Field Commaents: o , §
)
s
n
o)
n
N '3
. B m
4 <
o

C2a1S90Y4 ﬁZ HO0¥ 8V1 S272 DH&WVE’VIII—LBBI 77 Sy

{14} Rep8ivad By {Sign an;

/IB) Recalvad By (Sign and P

{22) Received By (Sign and PRINT)

i} Relinquished By {Sign

and PRINT)

(28} Raceived By {Slan and PRINT}

0 )
,
yd
{15) Date/Time W) Recaiver Commants
7750 '

oz g
(18] Date/Time (20) Recelver Comments -
\ 2 —
0~
A QJ\‘\“*‘\\‘() s '32:2,-0; 7 =

{23) Dato/Tims {24) Recelver Comments
b pasd
127 Date/Time | (281 Recaiver Commants >

TRIBUTION: Origlinat - L '4 Copy -

BC-6001-326 (07/97)



CHAIN-OF-CUSTODY RECORD FOR CPO

(2) Supervisor/Sampler

} Sample Numbar it ) u | ) D
— . {9) Seal Intact Upon Relesss (1] No
BAP-T7T-2. R. 3. Frrzanik . i -
} Tank {4) Riser ° (5) Cask/Pig Serlal No. D
— (10} Sea! Intact Upon Receipt? ,&{nﬂ No
ALip3 | de 0°E TE-L
)} Shipment Deicription: {7} sampling Data Y N
. {11) Sea! Number AND Cask/Pig SERIAL Numbar v
- Uthiurm Bromide (] consistent with this record? (Block § & 6b) R" Cwe
A. Work Packago Number W . :
’ - {12} Laboratory Comments:
Amount lﬁ
B, Cask/Pig Seal Number ’ 235 7
Concantration M
C. Date Sample Collected 8-?4-’1'1
- X-Ray O . -
D, Time Sampls Collacted IZJ‘H V\Vs « Partiat Sample O m/ ) % )
. 7 ¢
! o
- Retrieved Pertial Sampls Stroke Length N A - : .U
} Feld Comments: ) = '§
o
o
-8
»
R B
= <
o

WYT10:01L6RT 22 3uy— -

FATSAI¥E 42 KOO¥ §YT S222 OB

ulshed By (Sign and PRINT}

,var, + 1 Pesanile

77 Refinquishad By (Sign and PRINT)

B AL
-y

L QY\W)WWZ 2 Ongeieers

0/
/3
1 16
{151 Date/Time }”) Recaiver Comments
og/2z/7

(19) Date/Timo
Lo
5-22-97)

1207 Recalvar Comments

bl S
1} Refinquished By {Sign an

d PRINT)

(22) Recelvad By (Sign and PRINT)

{23) Date/Time

(24} Rocelver Comments

22 T o

5) Refinquishad By {Sign and PRINT)

(26) Recelved By (Sign and PRINT)

(27) Date/Time

{28) Rocalver Comments

lina O 1

Copy -

STRIBUTION: Original - 1. Y

B8C-8001-326 (07/97)



CHAIN-OF-CUSTODY RECORD FOR-CPO:

conslstent with thls record

ﬂ\m .

DNo

) Semple ﬁumbov {2) Supsrvisor/Sampler ] |~ N " R - o D )
{9) Seal Intact Upon Releasa?: Yos No

A R.3. Qeszanle . X
) Tank {4} Riser {6) Cask/Pig Serial No. . : D

» ) (10)-Seal Intact Upon Recalpt? | Yas No
V103 |1@adsw| B-Pb | Rye  DOw
) Shipment Description: {7) Ssi g Data

(1 1) Seal Number AND Cask/Pig SERIAL Number
- Lithidm Bromide

A, Work Package Number ] ’Z.

250 A

B. Cask/Pig Seal Number

7191

C. Date Sample Collected

1119 hes

D. Time Sampls Collected

Amount

Concantration
- X-Ray ’

- Partial Sample

- Retrlavad Partlal Sample Stroke Length

Y N
ow’
A

M

D’E |

=
B

(Block 6 & 6b)

{12) Laboratory Comments:

| Fleld Comments:

r A

o’ 97
] )

0 A 292-d0-WM-GS-ANH

-

TAISHIVE 42 ROO¥ 4¥7T ST22 JHA™ WY0Q:01—L661 ‘22 $ay—

shed By (Sign and PRINT)

T14) poceivad By (Sign and PRINT]
,&;74. Larstoet 9 L s d-

2
{16) Date/Time ;.W» Receiver Comments
o8/r/az,

-

{18) Recelved By {Sign an

17 Relinquished BF (Sign and PRINT}

ﬁb@w_&,ﬁ;{@ O -
{22) Recsivad By {Sign and PRIN’ . {23) Date/Time

T19) Date/Vime 120) Recaiver Comments

W00
£-03- 47

{24} Recelver Commants

5) Relinquished By (Sign and PRINT)

{26) Recelved By {Sign and PRINT}

{27) Date/Tims {28} Recaiver Comments

1119 oy

/1

STRIBUTION: Original - L y Copy- 0

B8C-6001-326 (07/97)
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G2

TABLE 3. WASTE.COMPATIBILITY CORROSION RULES

{Sample ID JAnalyte| Result Result
' (ug/mL) (M)
$971002009]_NO3 [3.67E+03] 0.059 YES | YES | YES |
OH [2.27E+02| 0.013
NO2 [1.62E+03| 0.035 NO:;
3.0 M < [NO3] <= 5.5 M?] 0.3 <= [OH] <10 M? | T >=1.2 M?
| | |
Sample ID [Analyte] Result Result ST o
{ug/mL} (M) . . i 4
. [OH] <= 5.0 M? | 0.011 M <= [NO2] <= 5.5 M
S97T002071]_NO3 [3.77E+03| 0.061 YES [ YES [ YES |
OH [2.41E+02| 0.014
NO2 [1.69E+03[ 0.037
3.0 M < [NO3] <= 5.5 M7[ 0.3 <= [OH] < 10 M2 ] T >=1.2 M?
{ | i
Sample ID [Analyte| Resuit Result
{ug/mL) (M) o
$971002013] _NO3 | 3.64E+03 | 0.059 YES | YES | YES |
OH |2.58E+02] 0.015
NO2 | 1.63E+03| 0.035
3.0 M < [NO3] <= 5.5 M?] 0.3 <= [OH] < 10 M? | [ >=1.2 M?
[ |

oy ‘2ot AU AT IS AV
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_ %}fﬁ‘fé’%’g’ﬁ“’” 21 05715705 HNIi-SD-WM-DP—262, REV.O Pager 1
' ' LABCORE Data Entry Template for Worklist# 20108

Analyst: J)Z B Instrument: DSCO 3 Book # /- 2 /V/ 4 -5
Metliod: LA-514-114 Rev/Mod __ D - |-
Worklist Comment: AP-103 DSC, RUN UNDER N2. RCJ

GROUP PROJECT S TYPE SAMPLE# RA --=rn=- TEST==---- MATRIX ACTUAL FOUND bL uNIT .

181D psc-03 tiun _J8Y5 46.60 N/A__ Joules/g
97000600 AP-103 GRABT 2 SAMPLE  S97T002009 0 DSC-03 LIUID __ N/A (24 Joules/g
97000600 AP-103 GRABT 3 DUP s97moz§o9 0 bsc-03  Liu __ D [ __W/A__ Joutes/g
97000600 AP-103 GRAB1 4 SAMPLE  S977002011 O pSC-03 Ll _ w40 Joules/g
97000600 AP-103 GRAB1 5 DUP $971002011 0 DSC-03 LiQuIp 0 0 __N/A__ Joules/g

Final page for worklist # 2010:
.y ' .
/ WM A/% | 700 T~ 247

ignature Date/ st Signature Date

ok deted ololirg9pehde

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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Curve §: DS

File info: INDOS0104 Mon Sep 4 07; 12: 08 4997
Sample Weight: 21.070 g

6<

12N14-8 SIGNATURE ABOVE REPRESENTS CHE ’
i MICAL TECHNOL
£ \liPLETEDNERIFIED THE CALIBRAT!ON/ANALYSIS ON F%Gégm M%% T
200.0 = X T i57.733 *C '
PoXe 163.366 °C
175.0 -} peak 161.467 °C
150.0 _ Area 860.478 mJ
: oA 26.804 J/g .
125.0 - { peignt  43.567 oW o N
.Eé 100.0 ,, Onset 159.868 °C e
¥ 5.0~
Y
# 50.0 -
8 i
= -4 :
25.0 -
: 1 g g
0.0 -
~25.0 -
: s
~50.0 =
: {
~75.0 = _ ;
i v i
~400.0 < ... R e e e e L S e o o
140.0 145.0 156.0 155,0 160.0 165.0 170 0 175.0 180.0
N2, EXOTHERM DOWN Temperature {°*C) DP BROMLEY

4 240, & TIMEL: 6.0 AN RATEL: 10.0 C/mi
WEE 88 & e e 7 Series Themal Analysis Systenm

0 AT ‘202-d0-WM-OS-3NH

? Syl 09: 35: § ;&//\/ _




Curve 4: DSC

File info; SAM0S0104 Mon Sep 4 40:32:25 4987

Sample Weight: 10.486 mg . .
S97T0020095AM : "
2000 .1 TR P — — e et e
i *
a0~ X i 114.800 °C
. | Pesk 107.428 °C
250,0 -  Ares | 22539.648 mJ
" Il 2192.308 /g ,
225.0 = Haight 226.340 m _ o . i
- : . . : . .
T a0.0- Onset 84.346 °C . | .
Lo 475.0
© .,
] -
g 0.0~
125.0
100.0 - W
75.0 -
50.0 -
25.0 < _
100.0 - 200.0 A 300.0
N2 40C/min Tenperature (°C} DP BROMLEY

EY 838 § Ve

0.0 min RATESL:  120.0 C/min PERKIN-ELMER
7 Series Thermal >=3»<3m Systenm
Mon Sep 1 10: 35: 47 €997

N SRS b s S AR Vi 15 A il s

| 0°A3H ‘202-da-WM-S-3NH ~
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) SeD. 51987  9:47AM WHC 2225 LAB ROOM 2F BACKSIDE No. 6658 P 1/4
workistrpt Version 2.1 05/15/95 HNF-SD-WM-DP-262, REV. 0 Page: 1
09/03/97 09:24

LABCORE Data Entry Template for Workhst# 20145
Analyst: ' . @p Instrument: DSCO 3 . Book# [2 NI~

Method: LA-514-114 Rev/Mod =
Worklist Comment: AP-103 Grab rerun due to RPD. Run under N2. -ppb

GROUP  PROJECT s TYPE SAMPLER R A —--a--- TEST------ MATRIX ACTUAL  FOURD DL oNIT

1 s pscios w2845 2885 X’ WA ___ Joules/g
97000600 AP-103 GRAB1 2 SAWPLE  S97T002013 ¢ pSC-03 LIQUID /A 9 Joules/g
97000600 AP-103 GRAB1 3 DUP SO7T002013 0 DSC-03 LIQUID g 0 WA Joules/g

Final page for worklist # 20145

/0519
yst Signature te

:__A_.Lu NN , ‘
idated Wefir @hcketin,

Data Entry Comments:

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number, C
R = Replicate Number, A = Aliquot Code.
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Curve 4: DSC
File info: SAMOS0408 Fri Sep 5 02: 57; 22 1997

Sample Weight: 19.540 mg TECHNOLOGIST/GHEMIST TH Al
REPRESENTS CHEMICAL 1057
serToozots P %‘8&9&?&0&1’8&\%&0 R ALIBRATION/ANALYSIS ON PAGES
550.0 x4 49,486 °C
500.0 4 X2 120.866 *C
Peak 108.806 °C
450.0 7 pres 35690.317 mJ
400,04 &M 1826.526 J/g
350.0 Height 530.879 mi P
z Onset 103.152 *C
= 300.0
x
z .
T 250.0 -
Frl
®  200.0
r
150.0 -
100.0 -
50.0
0.0 - - _____,/
—
-50.0 - +—y :
~100.0 B
T T T T T T T T
100.0 » 200.0 300.0 400.0
N2 10C/min Temperature {°C) AD PURINTON
TEMPL:  95.0 C TINEL ©.0 min RATEL:  $0.0 C/min : PERKIN-ELMER ’
TEMP2: H00.0 © 7 Series Thermal Analysis Systenm

Fri Sep § 03:03:24 1997

0 °A3H ‘292-dQ-WM-aS-4NH

LET

L8861 G

Y876

AAISHOVE 42 MOO¥ VT STeC VA

8699 oy

¥ od
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Curve & DSC
File info: SAM0OS0407 Fri Sep 5 04:54: 44 1997
Sample Weight: 12,390

5977002013 SAM

N2 10C/min

e

_Heat Flow (mk)

100.

78.

50.

25,

~100.

~128,

. 38.0
800.0

mg

6

X1
X2
Peak
Area
AH
Height
Onset

38.666 °C -

124.133 °C
- 110.430 °C
24074.634 mJ
1343.069 J/g
194.896 mH
91.933 °C

c
c

TIMEL:

i
100.0

0.0 min RAVEL:

!
200.0

10.0 T/min

1
300.0

Temperature (°C)

i
400.0

AD PURINTON

PERKIN-ELMER

7 Series Thermal Analysis System
Fri Sep 5 02;07:35 1997

0 °AJY ‘292-dG-NM-OS-3NH

1661 G s

I01SAOVE 42 WOO¥ VT SZ2T OHM  WYB¥:H

8G99 0§

d

¥/t
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HNF-SD-WM-DP-262, REV. 0
worklistrpt Version 2.1 05/15/95 rages 1

PO L. ABCORE Data Entry Template for Worklist# 20146

Analyst: b Instrument: DSCO _ X Book # MA :
Method: LA-514-113 Rev/Mot B3 /4 ‘
Worklist Comment: AP-103 Grab liquid. -ppb

GROUP PROJECT S TYPE SAMPLE# RA ==~mmmn TEST-==--- MATRIX ACTUAL  FOUND DL UNIT
97000600 AP-103 GRABT 1 SAMPLE $97T002009 0 DSC-02 LIQUID __ N/A o Joules/g Dry
97000600 AP-103 GRAB1 2 DUP S977002009 © DSC-02 Liauip o] o N/A_ Joules/g Dry
97000600 AP-103 GRAB1 3 SAMPLE $977002011 0 DSC-02 L1QUID N/A o Joules/g Dry
97000600 AP-103 GRAB1 4 DUP $97T002011 0 DSC-02 LIQUID 6 ° N/A_ Joules/g Dry
97000600 AP-103 GRAB1 5 SAMPLE $977002013 0 psc-02 LIQUID N/A 0 Joules/g Dry
97000600 AP-103 GRAB1 6 DUP $977002013 © pSC-02 L1QUID 6 N/A__ Joules/g Dry

Final page for worklist # 20146

thedry  9/d)r> |
A}Talyst Signature Date/ Analyst Signature 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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R .
work}mrpt Version 2.1 05/15/95 - HNF-SD-WM-DP-262, REV. 0 Page: 1

080007 15:05 LABCORE Data Entry Template for Worklist# 20106
Analyst: 12 pB Instrument: TGA0 __ 3 Book # /OSP4

Method: LA- 514-1 14 Rev/Mod _D-| :
Worklist Comment: AP-103 TGA, RUN UNDER N2. RCJ

GROUP PROJECT S TYPE SAMPLE# RA --ccwas TEST--~=-- MATRIX ACTUAL FOUND bL CUNIT
1510 » TeA-03 L 590 _SBIb  wa %
97000600 AP-103 GRAB1 2 SAMPLE ° S97T002009 0 TGA-03 uaun _ w9249 %
97000600 AP-103 GRAB1 3 DUP 977002009 0 TGA-03 v 4 Z~ﬁ 228X wa %
97000600 AP-103 GRAB1 4 SAMPLE  SO7T002011 O TGA-03 vl __wa  98.09 %
97000600 AP-103 GRABT 5 DUP $97T002011 0 . TGA-03 LIQUID ‘18 ‘99 q?‘ uz' .N/A %

Final page for worklist # 20106

///M 9/1/77 (700 St=. 9- ,?f??_

Analyst Signature Date Analyst Signature ‘Date

Aaliduted  ajs)g3 » Gkl

Datg 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.

N
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Curve 4 TGA

File info: TER090404 Mon Sep 4 07:21:2% 18987

- ' MIST THAT
Sample Weight: 23.755 mg ESENTS CHEMICAL TECHNOLOGIST/CHE
SIGNATURE ABOVE REPR! TouL] .
STD 103N8-A gg\\\\/fgLETEDNEmFIED THE CALIBRATION/ANALYSIS ON PAGES iy
o e
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curve 4 TBA

File info: SAMO9CI04 Mon Sep 1 10:35: 04 1997 .

Sample Weight: 41.286 - mg

§97T0020095AH
- o e e e e e e e i e
110.0~. x4 37.433 °C ;
£00.0 {oXe 145.875 °C
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Mon Sep 4 40:38:28 1

0'ATH ‘29 dQ-NMTS-INH ~




Curve 4: TGA
File info: SAM0S0102 Mon Sep 1 14: 24.02 1897

Sample Weight: 14.490

$877602008DUP

%
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Curve 1; TGA .
File info: SAM0S0403 Mon Sep 4 45:30:38 1897
Sample Weight: 10.476 mg

. .
b p Pt £ A e S . A P\ e a4 v et a3l
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Curve 4: TGA

File info: SAMO90104 Mon Sep 4 17:41:50 1987

Sample Weight: 44,006 mg
887700204 10UP

110.0 % x1 "37.800 °C
CXe 439.694 °C
99.636 Wt. %
2.218 Wt. %
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80.0 -
eo.o‘{
70.0 -
60.0 -

50.0 ~

Weight (Wt. %)

40.0 -
30.0 -
20.0 -

10.0 =

~97.418 W, X f

’

0.0 - ;

i :

0.0 s . [ - -

| ! .
100.0 200.0
10C/MIN N2

Wﬁ 5%8;8 g TI'fEt: 0.0 min RATEL: 10.0 C/min -

Temperature (°C}

300.0

400.0 500.0

DP BROMLEY _

PERKIN-ELMER

7 Series Ther‘mal Ana]ysis System
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* workispt Vesion 2.1 0571595 HNE-SD-WM-DP-262, REV. 0 ' Page:

1

#E7ER LABCORE Data Entry Template for Worklist# 20107
Analyst: SRc Instrament: TGAO 3 Book # _JOZNR A

Methiod: LA-514-114 ReviMod _ D =] . |
Worklist Comment: AP-103 TGA, RUN UNDER N2.  RCYJ

GROUP  PROJECT s TYPE SAMPLE# RA —-moes TEST------ WATRIX ACTUAL _ FOUND  BL URIT
1510 : TGA-03 tiun 540 57:371 WA %
97000600 AP-103 GRABT 2 SAMPLE  S97T002013 © TeA-03 L __wa 9757 %
97000600 AP-103 GRABT 3 DUP $977002013 0 T6A-03 v _92.57 92,99 wa =
_ ' Final page for worklist # 25 g
M 083077 9-2-97
ignatare Date ignature Date

hhidated 694 el

Data Entry Comments:

Units shown for QC (SPK & STD) may not reflect the actual units. DL Detection Limit, S = Worklzst Slot Number,
R = Replicate Number, A = Aliquot Code. )
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374

Curve 4: TGA

T COMPLETEDNVERIFIED THE CALIBRATION/ANALYSIS ON PAGES

SENATURE ABOVE REPRESENTS CHEMICAL TE_CHNOLOGIST/CZEM%T THAT ‘

File info: TER083004 Sat Aug- 30 07: 32: 28 18997 :

Sample Weight: 149.871
STD 103N8-A

L 0530 Ko

X ' 37.728 °C A :
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Curve 41; TBA

File info: SAMOB3002 Sat Aug 30 10:34: 14 1997
Sample Weight: 19.356 mg

$87T002043 DUP

1100 x4 e ¢
H .
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HNF0ngyra~ D62 Key o
worklistrpt Version 2.1 05/15/95 Page: 1

2P715% 1 ABCORE Data Entry Template for- Worklist# 20110

Analyst: . ﬁ(i £ Instrument: BA0O1 Book # [33NID- 1+
Method: LA-510-112 Rev/Mod 5 Yy —\

Worklist Comment: AP-103 SPG. RCJ

GROUP PROJECT S TYPE SAMPLE# RA -=m---- TEST-=-=--- MATRIX ACTUAL FOUND DL UNIT

15T sPG-01 uawn 1.8 139D wa sp.
97000600 AP-103 GRAB1 2 SAMPLE  S97T002009 0 SPG-01 tiauip __wa 1-O0B  0.00 sp.a.
97000600 AP-103 GRABT 3 DUP $97T002009 © $PG-01 L LOOB 1 OOB  wu  spe.
97000600 AP-103 GRAB1 4 SAMPLE  SO7T002011 © $PG-01 Liwn _wa 1.02% o 00 spa.
97000600 AP-103 GRAB1 5 DUP 971002011 O SPG-01 e 1023 VOIY  wa sp.
97000600 AP-103 GRAB1 6 SAMPLE  S97T002013 0 $PG-01 tawn __wa 10l @010 s
97000600 AP-103 GRAB1 7 DUP $97T002013 0 $PG-01 e Ol 102D wa  spe.

Final page for worklist# 20110

~

q-4-97

Apnalyst Signature Date

Oppvme] @ﬁw U4/

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.
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HNF-SD-WM-DP-262, REV. 0

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Ko7

Specific Gravity = [(W2-W1) * 1000 pL/mL] / [Vol

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

SPECIFIC GRAVITY : LA-510-112 (D-1) Dup
STD . —REPHICATE—
STD : Gross Weight (W2) 14371 1.4163
E iTare Weight (W1) 1.3320 1.3107
eight of Solution (W2-W1) 0.1051 0.1056
B ’VT)lume of Solution L 75.3800 75.3800
Specific Gravity 1.3943 1.4009

Specific Gravity (Average) 1.3976|

. of Solution pL * 1.000 g/mL]

v RESULT v
Specific Gravity Average = 1.398|
Data Entry by: C el Daetl_ Date: 00/04/97
Approved by: ow Lolaeedsn Date:  9/4/97
Form 5101121 Rev. 1.1 Vi Page 1 of1



HNF-8D-WM-DP-262, REV. 0

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

v RESULT v

SPECIFIC GRAVITY : LA-510-112 (D-1) Dup vy
7 , SAMPLE REPLICATES | 4/4 /7
SAMPLE [Gross Weight (W2) 14178 1.4252
W |[Tare Weight (W1) 1.3418 1.3492
eight of Solufion (W2-W1) 0.076 0.076
’:‘ITolume of Solution pL 75.3800( 75.3800
|Specific Gravity 1.0082 1.0082
pecific Gravity (Average) 1.0082]

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

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

Specific Gravity Average = 1.008
Data Entry by: ~e e D 4 Date: 09/04/97
L
Approved by: (W Achnoedin pate: 4 /A/1)
Form 510112L1 Rev. 1.1 Page’1of 1
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HNF-SD-WM-DP-262, REV. 0
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

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

el

SAMPLE
Gross Weight (W2) 1.5086 1.4391
are Weight (W1) 1.4315 1.3627
eight of Solution (W2-W1) 0.0771 0.0764
'olume of Solution puL 75.3800 75.3800
Specific Gravity 1.0228 1.0135
liSpecific Gravity (Average) 1.0182

Tare Weight (W1) = Wt. of vial + cap + cotton

09/04/97

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

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

v RESULT v
e Times Specific Gravity Average = 1.018]
Data Entry by: —F 2o £.De A Date: 09/04/97
Approved by: D LAchoedhn pae: 9 /447
Form 510712L1 Rev. 1.1 / Page 4 of4
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HNF-SD-WM-DP-262, REV. 0
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

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

Dup  afifo

fo : SAMPLE REPLCATE™ | (et
SAMPLE Gross Weight (W2) 1.4177 1.5057
L\jxre Weight (W1) 1.3411 1.4288
eight of Solution (W2-W1) 0.0766 0.0769
’Volume of Solution pL 75.3800 75.3800
Specific Gravity 1.0162 1.0202
pecific Gravity (Average) 1.0182]

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

BA001 — Tare Weight (W1) = Wt. of vial + cap + cotton
/ADP - ' Specific Gravity = [(W2-W1) * 1000 pL/mL] / [Vol. of Solution uL * 1.000 g/mL]
v RESULT v
Specific Gravity Average = 1.018]
\ Y
Data Entry by: A2 LD Date: 09/04/97
N\
Approved by: Py Lchapedin vt G/4/97

Form 510112L1 Rev. 1.1

52
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-SD-WM-DP- .0
worklistrpt Version 2.1 05/15/95 HNF-SD-WM DP-262, REV. Page: I

BT 1, ABCORE Data Entry Template for Worklist# 20101
- Analyst: DLD Instrument: PHO1 Book # #$M9-D

Method: LA-212-106 Rev/Mod __ {205

Worklist Comment: AP-103 PH, RUN DIRECT. RCJ

GROUP PROJECT S TYPE SAMPLE# RA -==---- TEST------ MATRIX ACTUAL FOUND DL UNIT
1 STDPR PH-01 Luie ¥ U0 8,02 _ wa pH
97000600 AP-103 GRAB1 2 SAMPLE $97T002009 0 PH-01 LIQUID NA_/2.02 OO o
97000600 AP-103 GRABT 3 DUP $977002009 0 PH-01 uau 422 /0.9 wn pH
97000600 AP-103 GRAB1 4 SAMPLE $977002011 0 PH-01 LIQUID N}A /0. 87 0.0] PH
97000600 AP-103 GRAB1T 5 DUP $97T002011 0 PH-01 Ll _/O- 87 10.92 N/A pH
97000600 AP-103 GRAB1 & SAMPLE $97T002013 0 PH-01 LIQUID N/A 77-:03 6.6 pH
97000600 AP-103 GRAB1 7 DUP $977002013 0 PH-01 Liu /.03 1097 N/A  pH

Final page for worklist # 20101

X 3-2-977 I g-2-17
Analyst Signature Date Analyst Signature Date

W @UJW /2/37

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 = Aliquot Code.
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worklistrpt Version 2.1 05/15/95 HNF-SD-WM-DP-262, REV. 0 Page: 1

WBITER 1 ABCORE Data Entry Template for Worklist# 20100

Analyst: /Z/Z m\ Instrument: PHO1 Book # - o/ MEA
Method: LA-211-102 Rev/Mod (.~
Worklist Comment: AP-103 OH, STD SS=0.050ML. RCT

GROUP  PROJECT S TYPE SAMPLE# RA —-omon- TEST------ MATRIX ACTUAL  FOUND DL UNTT
: 4
1810 OH-01 tan LipeA 1.63eY wa wem
AT ems A3
2 BLNK oH-01 LIGUID l '{Z—ﬁ%i} WA ug/mL
+2 4
97000600 AP-103 GRABT 3 SAMPLE $977002009 0 OH-01 L1QUID N/A 2.21¢ _\25€ gL
> 2-
97000600 AP-103 GRABY & DUP S97T002009 © OH-01 uan 2238 ZI4C " wm uem
+2 +z
97000600 AP-103 GRAB1 5 SAMPLE .  S97T002011 0 oH-01 Lauin _na  Z2dle” 175e wym
2 42
97000600 AP-103 GRABY 6 DUP $977002011 0 . OH-01 LIQUID Z"’Hé 23‘0/ N/A ug/mL
+2 e
97000600 AP-103 GRABT 7 SAMPLE $977T002013 0 OH-01 LIQUID wa  2.8%e 125e7 jamL
. o +2-
97000600 AP-103 GRAB1 8 DUP $977002013 0 oH-01 ttuip 2.88€ 244 T wa  ugmL

Final page for worklist # 20100

%-24 Y M q-3-97

Analyst Signature Date Analyst Signature “Date

Oppuned] (&W /97

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-8D-WM-DP-262, REV. 0

1
35\71% T
# Z1 HH ._.Mq_
2T MWL ZE-6E-Jf 0P

2
I}
P

[4TUTHa
ZH°P1
T#-pI
: He 133

BWTY ZE-EE-L6 VDR

i\b\\
|1 9200 LLHS

__x "

.__

|
R F

/
4.-_ [
I

T |
gyr————
W EEEs 4 d03E
ATRT=HaR AR THAT
+2 # Z HY 139
THIT2 ST ZE-EE-JE FA0P

AENLLENEES Lt

T2E 890 143
Hd TUAty

a1 [3TUTIHA

FEET " 2Pl

1T TH#°PI

# 21 He 130

2
THIZZ SUTY ZE-gE-26 0P

Vt\Q\

\\QWQth 65

grp

T 3 T L

..\
el gy :
W GEAT A TS ™ gEET 4 s
A1P. T =Hap AT TUT - 0P T=HP ATRATUET *
21 Ha 139 z1 He 139

AMTY PE-GR-A6 FI0F

PEZDaL TN A0S

=g ] R 143
He Tuod
11-11 (1TUT ) H
FEGT" Z#RI
11 T#-PI

52 % =1 H4 1392
SHIZD AT PR-gE-45 210R

7wg
/0800 L L5

MTY ZE-EE-JE 3A0R

[ERETEREEN fa T

STE il 143
o T4

4811 [3TUTIHA

V\\\Q \\
.Q),\ m.\QWQQ l\m.v.m

55



HNF-SD-WM-DP-262, REV. 0
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HNF-SD-WM-DP-262, REV. 0

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

OH (AUTO) LA-211-102 (C-0) STD

Sample Size (mL) S8 0.050
Concentration of HNO3 (Molarity) 0.1994
HNO3 Titrant at OH end-point in mL 0.241
20100 Dilution Factor DF 1
: Concentration of OH in Sample (Molarity) 9.61E-01
OH in Sample in yg/mL (PPM) 1.63E+04

Detection Limit = 125ug / SS * DF

Detection Limit (ug/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)*((1000000ug/g)/(1000mL/LY)

09/02/97

| STD
Concentration of OH in Sample (Molarity) 9.61E-01
OH in Sample in pg/mL (PPM) 1.63E+04
\D >~ /) b £
Data Entry by: [Jn A Date: 09703/97
Approved by: \/ /){A) KAl 3 _Date: 9/2/92
Form 271702_1 Rev. 1.3 Page 1of 1
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HNF-SD-WM-DP-262, REV. 0
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

OH (AUTO) : LA-211-102 (C-0)

BLANK

ample Size (mL) SS

T

Concentration of HNO3 (Molarity)

0.1994

|HNOS Titrant at OH end-point in mL

0.009

20100 Dilution Factor DF

Concentration of OH in Sample (Molarity)

~3.59E-02

OH-01 OH in Sample in pg/mL (PPM)

<42

6.10

Detection Limit = 125ug / SS * DF

Detection Limit (ug/mL)

42

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

OH in ug/mL = (OH MOLARITY)*(17.0g/mole)*((1 000000pg/g)/(1000mL/L))

[ BLANK )

Concentration of OH in Sample (Molarity) 3'S9E-02

OH in Sample in pg/imL (PPM) <A2 <2

The Result is < Detection Limit

AW /

Data Entry by: J M e Date: 09/03/97
Approved by: ' {200 Xobhwarad, Date: 9/3/97
Form 2T1102_1 Rev. 1.3 Page 16f 7
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HNF-SD-WM-DP-262, REV. 0
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

OH (AUTO) : LA-211-102 (C-0) SAMPLE
: ample Size (mL) SS 1.000
SAMPLE Concentration of HNO3 (Molarity) 0.1994
Wi |HNO3 Titrant at OH end-point in mL 0.067
Dilution Factor DF 1
{iConcentration of OH in Sample {Molarity) 1.34E-02
OH-01 OH in Sample in pug/mL (PPM) 2.27E+02
etection Limit = 125ug / SS * DF
|Detection Limit (ug/mL) [N 1.25E+02]

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

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

! SAMPLE
Concentration of OH in Sample (Molarity) 1.34E-02
OH in Sample in pg/mL. (PPM) 2.27E+02
D < g X/); /
Data Entry by: Zon A (72T Date: 09/03/97
Approved by: i/ Adohape /i Date: q9/3/a7
Form 217102_T Rev. 1.3 / Page Tof T
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HNF-SD-WM-DP-262, REV. 0

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

OH (AUTO) :'LA-211-102 (C-0) SAMPLE-DUP
ample Size (mL) SS 1.000
Concentration of HNO3 (Molarity) 0.1994
f IS |HNO3 Titrant at OH end-point in mL 0.063
20100 Dilution Factor DF 1
siIConcentration of OH in Sample (Molarity) 1.26E-02
OH-01 OH in Sample in yg/mL (PPM) 2.14E+02
etection Limit = 125ug / SS * DF
etection Limit (ug/mL) | 1.25E+02]|

(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))

; | SAMPLE-DUP
Concentration of OH in Sample (Molarity) 1.26E-02
OH in Sample in yg/ml (PPM) 2.14E+02
‘pv AP 2o £
Data Entry by: A= I Date! 09/03/97
/Approved by: 08 Llwhthh~ _ Date: a/3/1/
Form 211702_1 Rev. 1.3 7 Page 1'of
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PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

HNF-SD-WM-DP-262, REV. 0

OH (AUTO) : LA-211-102 (C-0)

SAMPLE

J ample Size (mL) SS 1.000

SAMPLE |[Concentration of HNO3 (Molarity) 0.1994
‘ NO3 Titrant at OH end-point in mL 0.071
Dilution Factor DF 1

oncentration of OH in Sample (Molarity) 1.42E-02

OH-01 OH in Sample in pg/mL (PPM) 2.41E+02

LIQUID
#[Detection Limit = 126ug / SS * DF

S977002011 :
ment Detection Limit (ug/mL) I 1.25E+02]

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

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

[ SAMPLE
Concentration of OH in Sample (Molarity) 1.42E-02
OH in Sample in yg/mL (PPM) 2.41E+02
\‘P < /o
Data Entry by: e e f— 09/03/97
Approved by: ~ 2wy Solmpliin 9/3/97
Form 211102_7 Rev. 1.3 I Page 16f1°
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HNF-8D-WM-DP-262, REV. 0

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

OH (AUTO) : LA-211-102 (C-0) SAMPLE-DUP
SR ) Sample Size (mL) SS 1.000
Concentration of HNO3 (Molarity) 0.1994
#HNO3 Titrant at OH end-point in mL 0.068
[Dilution Factor DF 1
Concentration of OH in Sample (Molarity) 1.36E-02
OH-01 OH in Sample in pg/mL (PPM) 2.31E+02
Detection Limit = 125ug / SS * DF
Detection Limit (ug/mL) | 1.25E+02]

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

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

09/02/97
SAMPLE-DUP
Concentration of OH in Sample (Molarity) 1.36E-02
OH in Sample in pg/mL (PPM) 2.31E+02
Q 2/
Data Entry by: C ] Date: 09/03/97
Approved by: ) Nownddl, Date: 473797
Form 211702_1 Rev. 1.3 Page Tof 1
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HNF-SD-WM-DP-262, REV. 0

PLACE ANALYTICAL CARD (N BOX BELOW OR ATTACH TRAVELER

OH (AUTO) : LA-211-102 (C-0) ‘ SAMPLE

J|Sample Size (mL) SS 1.000
SAMPLE |Concentration of HNO3 (Molarity) 0.1994
{HNO3 Titrant at OH end-point in mL 0.076
|Dilution Factor DF 1
:|Concentration of OH in Sample (Molarity) 1.52E-02
OH-01 OH in Sample in pg/mL._(PPM) 2.58E+02

Detection Limit = 125ug / SS * DF

S97T002013

st nt Detection Limit (ug/mL) ] | 1.25E+02]

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

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

| SAMPLE
Concentration of OH in Sample (Molarity) 1.52E-02
OH in Sample in pg/mL (PPM) 2.58E+02
, yh
Data Eniry by: o~ 1A A Date: 09/03/97
Approved by: 2111 X podld,, Date q/3/99
Form 217702_1T Rev. 1.3 * Page Tof1

63



HNF-SD-WM-DP-262, REV. 0

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

OH (AUTO) : LA-211-102 (C-0) SAMPLE-DUP
[Sample Size (L) SS " 1.000
ISAMPLE-DUP Concentration of HNO3 (Molarity) 0.1994
HNO3 Titrant at OH end-point in mL 0.072

Dilution Factor DF 1
iConcentration of OH in Sample (Molarity) 1.44E-02
OH in Sample in pg/mL (PPM) 2.44E+02

Detection Limit = 125pg / SS * DF

Detection Limit (ug/mL) I 1.25E+02]

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

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

| SAMPLE-DUP
Concentration of OH in Sample (Molarity) 1.44E-02
OH in Sample in pg/mL (PPM) 2.44E+02
Data Bty by = ”’W/ Date: GOI03/57
Approved by: [ZAWY] Adm red) Date. __QJZ97
Form 211102_1 Rev. 1.3 Page 1ot
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HNF-SD-WM-DP-262, REV. 0
worklistdata Version 1.0 05/15/96 Page: "~ 1

09/08/97 13:51

LABCORE Completed Worklist Report for Worklist# 20104

Analyst: adp Instrument: 1C02 Book# 7257 @Qﬁ
Method: /A X33-~/65 Rev/Mod D— )

Worklist Comment: AP-103 IC. RCJ

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

7.89e+01

5.690+02
i5 83aw

5.54e+02
6 4dex0
5.4%e+02

7.9920401
ieteeve

1.2620401

i T

__N/A__ 8.5120401

1.061e+01

7.85e+01

9.060+01
{aig6ei02,

; } &
597T002009 L 9.08e+01

597700200 ; QUT ;
5977002009 LI0UID 100.170
’ siioigrelon nasten i acoend i Bk e S e
£977002009 LIQUID 106.972
587002009 0 cioL isoaroz i nxgurni i i ; ‘Redovery:
59_71‘002009 (_)xAI..ATEZ LIQUID 5.33e02 B 108.068 % Recovery

QMo o R R e B R R R B W W W W W W RN NN NN NN NR R R B R e R

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

f 2429



worklistdata Version 1.0 05/15/96 HNF-SD-WM-DP-262, REV. 0 Page:
09/08/97 13:51

LABCORE Completed Worklist Report for Worklist# 20104

2

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
6 SAMPLE 897T002011 © @IC-01 CL-02 LIQUID N{A 8.216e+01 1.717 ug/mL

@Ic-01 NO2-02 LIQUID 1.688e4+03 10,910 ug/mi

o

6 SAMPLE 897T002011

14,040

LIQUID 3.773e+03

$97T002013
9770020

S9TT092 e :#LIQUD
$97T002013 LIQUID
; ais : tiveraior
LIQUID 1.030+02
ToT . i 5101

Shywo0zaas i 0 7.
1.61e+03

$97T002013
s97T002015
S97T002013

8977002013

Analyst Signature Date Analyst Signature Date

Units shown for QC (BLK/BKG) may not reflect the actual units.
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HNE:SD- WM-DP-262, REV.0 ., . -
LABCORE Data Entry Template for Workllst# 20104

08/29/97 12: 59

Page;, i
L A00041

CAvatys: ASP mstrument: 1C0 2  Book# QSN2O-H
Method: LA- 533-105 Rev/Mod
Worklist Comment: AP-103 IC. RCJ

S Type Sample# R A Test Matrix Group#  Project
1 CCB @IC-QC QC
2 ccv @IC-QC QcC
3 SAMPLE $97T002009 0O @IC-01 LIQUID 97000600 AP-103 GRAB1
Analytes Requested: BR-02 ;, CL~02 , F-02 . NO2-02 , NO3-02 ,
OXALATE2, P0O4-02 , S04-02
4 DUP 5977002009 0 @IC-01 LIQUID
5 SPK S$97T002009 © @IC-01 LIQUID .
‘ 6 SAMPLE S97T002011 0 @IC-01 LIQUID . 97000600 AP-103 GRAB1

Analytes Requested: BR-02 , CL-02 F-02 ., NO2-02 , NO3-02 |,

OXALATE2, P04-02 , S04-02
| 7 DUP $97T002011 O @IC-01 LIQUID i
8 SAMPLE S397T002013 © @IC-01 LIQUID 97000600 AP-103 GRAB1
Analytes Requested: BR-02 ., CL-02 , F-02 , NO2-02 , NO3-02 ,

OXALATE2, P04-02 , S04-02

9 DUP S97T002013 0 @IC-01 LIQUID

Final page for worklist # 20104

(kR £-20-1)

yst Sighature ‘Date Analyst Signatur’e’ Date
Unler el G-4-57
RO10440EE

Vol 9/4/s7 Wﬂ%wv

Data Entry Comments:

_“ S = Worklist Slot Number, R = Replicate Number, 4 = Aliquot Code.
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<l Datd File -:-C: \DX\DATA\97082831 D01

HNF SD WM-DP 262 REV. 0

‘Sample-Name: ,BLANK .,

Method : C: \DX\METHOD\ANIONS .MET"
*ACI Address: 1. -System:-1 - Inject#: 1 © i Detector:CDM-1 .
Analyst  : " Column: AG4A/AS4A anion coluinn

External 1 1 3300 S5Hz 0.00 11.00 50

KAk REKAK KA FRFRh bk *kdxkx Pegk Report: ALl Peaks *kkxkkddkkdddkdddhdhhdhddids

© Pk. Ret Component Concentration Height . Area Bl. %Delta
Num Time Name ug/ml Code
1 1.60 chloride -0.021 54 236 1 -1.23
2 3.45 . 0.000 41 274 1 .
3 6.13 sulfate 0.099 96 1428 1 -5.74
Totals 0.079 191 1937

File: 97082831.D01 Sample: BLANK

0.12

0.10

0.08 sulfate
0.06 chloride

0.04 | ]

uS g02

0.00

-0.02

-0.04

-0.06

Minutes

URE ABOVE REPRESENTS CHEMICAL TECHNOUOGIST/CHEMIST THAT
ETEVVERIFIED THE CALIBRATION/ANALYSIS ON PAGES T0 .
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HNF-SD-WM-DP-262, REV, 0

 Sample Name':

STD; 95N20=1

if. .Data File . C: \DX\DATA\97082831 D02
Method : C:\DX\ME HOD\ANIONS MET

~ACI Address: A- Inject$: 2 - ‘ Detector:CbM~1
Analyst : Column: AG4A/AS4A anion column

“Calibration Volume Dilution Points Rate Start Stop Area Reject

101 3300 5Hz 0.00 11.00

Hhkkkkkkk A kAR R TR AR R X **k**% Doak Report: ALl Deaks ¥ % kkkddkdkkddhhdhdkdkbdkdhsk

Pk. Ret Component Concentrat:u.on Height Area BRl. %Delta
Num Time Name ug/ml Code
1 0.88 0.000 79 327 2
2 1.03 fluoride 63.135 1001 2299 12164 2 -0.65
3 1.59 chloride 78.867 93.58 2479 11671 1 -2.06
4 1.92 nitrite 564.878 |o62,064 9629 54297 1 -3.68
5 2.95 bromide 569.337 966 5761 37803 1 0.45
6 3.36 nitrate 583.009 7%, !.5_ 6139 50000 1 2.86
7 4 .69 phosphate 553.821/D b2 1921 23543 1 -3:30
8 6.08 sulfate 644.203/01,9% 4989 72467 1 -6.56
9 8.00 oxalate 548.993 4, 2,60 2185 46008 1 -6.83
Totals 3606.243 308279

35482

File: 97082831.D02 Sample: STD 95N20-A

nitrite

usS

oxalate

Minutes
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HNF-SD-WM-DP-262, REV, 0

Sanmple Nar’ne ’ e :
Data’ File : C: \DX\DATA\97082831 D04‘

) Date 08/30/1997 8:

— Method : C: \DX\METHOD\ANIONS MET
" |’ ACI Address: 1 ‘System: 1 ' Inject#: 4 Detector:CDM-1 -
Analyst : Column: AG4A/AS4A anion column

‘Calibration Volume Dilution Points Rate ~Start Stop Area Reject

External 1 101 3300 5Hz 0.00 11.00 50

kkkkkkkkkkkF ke kb k¥ bk k%% Deak Report: All Peaks Ahkhkkk bk hkkbhhhh Ak hk ko ktk

pk. Ret Component Concentration Height Area Bl. %Delta
Num' Time. Name ug/ml Code
1 0.88 0.000 487 2143 2
2 1.03 fluoride 103.844 3766 20242 2 -0.65
3 1.58 chloride . 79.923 2301 11823 1 -2.47
4 1.91 nitrite 1618.483 27187 160195 1 -4.01
5 3.22 nitrate 3665.713 35467 348794 1 -1.43
6 4.69 phosphate 85.120 280 3469 1 -3.30
7 - 6.08 sulfate 490.477 3673 54991 1 -6.56
8 8.05 oxalate ' . -1.529 28 1187 1 -6.21
Totals 6042.031 - 73188 602844
o sS& (00 —10 ’
' File: 97082831.D04 Sample: S97T002009 SAM
40 nitrate

30
20
uS
10 _ sulfate
phosrhate ! oxalate
1 T T T ‘ T ¥ T T l T T T T ‘ J T T T l T T T T ‘ T T
0 2 4 6 8 10

Minutes
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HNF-SD-WM-DP-262, REV. 0

'Sampl "Name $89.7F002009 DUP * N

‘Data’ File -'i C: \DX\DATA\97082831 DO5 - T e ,
Method : C: \DX\METHOD\ANIONS MET

ACI Address: "I -System: 1 : Injéct#: 5° o : Detector:CDM-1 -
Analyst:, : Column: AG4A/AS4A anion column .

' Calibration Volume Dllutlon P01nt:s Rate Start  Stop Area Reject

External 1 101 3300 ©5Hz 0.00 11.00 50

Hkkkkkkhkkkkkkkkdkk Rkt kh® Doak RepOrL: ALl Deaks *rkrkkksddkkkdkkdhdrkhrdrhdn

Pk. Ret Component Concentration Height Area .Bl. %Delta
Num Time Name ug/ml Code
1 0.88 0.000 500 2146 2
2 1.03 fluoride 100.646 3776 19600 2 -0.65
3. 1.58 chloride 78.527 2403 11622 . 1 -2.47
4 1.91 nitrite "1644.980 28178 162918 1 -4.35
5 3.19 nitrate 3667.954 36226 349039 1 -2.24
6 .4.72 phosphate 90.635 290 3701 1 -2.75.
7 6.08 sulfate 495,519 3672 55561 1 -6.56
Totals " 6078.261 75045 604587
$ S . 160 ~/0
File: 97082831.D05 Sample: $977002009 DUP

40 nmﬁs

30
, 20
uS
10
sulfate
phosrhate
0
I‘FITIII"I—l'IIIII‘I—IIl-liII‘I,TI
o 2 4 6 8 10
Minutes
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HNF—SD—WM-DP-262, REV.0
Data Reprocessed On 09/04/1997 13:58:08

Sample Name: S97T002009 SPK Date: 08/30/1997 10:09:52
Data File : E:\DATA\97082831.D07

Method : C:\DPX\METHOD\ANIONS.MET

ACI Address: 1 System: 1 Inject#: 7 Detector:CDM-1
Analyst : Column: AG4A/AS4A anion column

Calibration Volume Dilution Points Rate Start Stop Area Reject

External 1 101 3300 ©5Hz 0.00 11.00 50

dhhkkkkkhkdhdhhhdhhhdhhhkhrkxdd Peak Report:»All Peaks R EEEE A SRS AR E R SRS R RS

Pk. Ret Component Concentration Height Area Bl. %Delta
Num  Time Name ug/ml Code
1 0.88 0.000 566 2355 2
2 1.02 fluoride 183.662 6438 36724 2 -1.29
3 1.57 chloride 170.746 5048 25185 1 -3.29
4 1.90 nitrite 2265 .443 37770 227546 1 -4.68
5 2.89 bromide 590.186 6715 39233 1 -1.81
6 3.16 nitrate 4268.099 41903 416610 i -3.27
7 4.67 phosphate 668.264 2207 28554 1 -3.85
8 6.03 sulfate 1198.088 9079 136898 1 -0.06
9 8.00 oxalate 576.254 2405 48251 1 -6.83
Totals 9920.742 112130 961356

File: 97082831.D07 Sample: S97T002009 SPK

nitrite I
40
30
us 20
) sulfate
10 ﬂuo[ngre\lorid
oxalate
0
T T T H l 1 T T | L T T '—F 1 T r T T T T I ¥ T
o] 2 © 10
Minutes
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HNF-SD-WM-DP-262 REV.0

. 0/1997 10 23 46

Sample Name S97T002011 SAM - 2
:-Cs \DX\DATA\97082831 D09

Data:File. J
Method : C:\DX\METHOD\ANIONS.MET

ACI Address: 1 System: 1 Inject$: 9 - : : Detector: CDM~1..
Analyst : Column AG4A/AS4A anion column

Calibration Volume Dilution E%iﬁts Rate Start Stop Area Reject

" External 0.00 11.00

EREAIEXEIRIKERA KX XA R X k%% ** Degk RepOrt: ALl Peaks *ridkdrskdkdkkkdddkdkrkskddhns

Pk. Ret Component Concentration Height Area Bl. %Delta
Num'  Time Name ug/ml : Code
1 0.88 0.000 509 2214 2
2 1.03 fluoride 107.336 3950 20945 2 -0.65
3 1.57 chloride 82.160 2400 12145 1 -2.88
4 1.90 nitrite 1687.885 28609 167332 1 -4.68
5 3.18 nitrate 3772.89%90 37158 360569 1 -2.65
6 4.69 phosphate 93.820 296 3835 1 -3.30
7 6.08 sulfate 511.746 3866 57398 1 -6.56
Totals 6255.836 76788 624439
55 ol 00 'It )
File: 97082831.D09 Sample: S97T002011 SAM
40 |
30
. 20
usS
10 fluoride sulfate
| chlori . i
phosrha‘te
0 A
T T T T ' T T T T I L T ’ T 1 1 T r T T T i 1
0 2 4 6 8 10
Minutes
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HNF-8D-WM-DP-262, REV. 0

Sample Name S97T002011 DUP - - : Date: :08/30/1997 .10:46:22 : .
Data File ' : '€: \DX\DATA\97082831 D10 ¥ - R B X D™ I
Method : C:\DX\METHOD\ANIONS.MET

“ACI Address: 1- System‘ 1 Inject#: 10 S .+ Detector:CDM-1-
Analyst : Column: AG4A/AS4A anlon column

B O at o e L LT T ====z= ===== s==zsssEs=ss===

' Calibration Volume Dllutlon P01nts Rate Start Stop Area Reject

External 1 101 3300 5Hz 0.00 11.00 50

kkkkkkkkkkkkkk¥kkkkkkkhk*** Pogk Report: All Peaks B

pPk. Ret Component Concentration Height Area Bl. %Delta
Num  Time Name ug/ml Code
1 0.88 0.000 461 1999 2
2. 1,03 fluoride 99.384 3660 19347 2 -0.65
3 1.57 chloride 82.381 2341 12177 1 -2.88
4 1.91 nitrite . 1577.407 26892 155982 1 -4.35
‘5 3.19 ‘nitrate 3582.755 35176 339761 i -2.45
6 4.69 phosphate 95.417 286 3902 1 -3.30
7 6.08 sulfate 474.871 3614 53226 1 -6.56
8 9.12 oxalate : ) 27.832 43 3555 1 6.21

Totals 5940.047 72472 589948

File: 97082831.D10 Sample‘.' S$97T002011 DUP

40 nitrate
[
30
20
uS
10 suffate )
oxalate
0
T T T T | T T ¥ T I T T T T I 3 T T T l' T T T T L
0 2 4 6 8 10

o Minutes
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HNF-SD-WM-DP-262, REV, 0

Sample Name . 8977002013 SAM - ‘ i
‘Data File ¢ C: \DX\DATA\97082831 D11 -

Date: 08/30/1997: 10:58:53 .~

Method : C:\DX\METHOD\ANIONS.MET
ACI Address: 1 System: 1 Inject#: 11 O : ‘Detector:CDM-1 -
Analyst ~ Column: AG4A/AS4A anion column

Calibration Volume Dilution Points Rate Start Stop Area Reject

1 101 3300 5Hz 0.00 11.00 50

HhEFXKEK AT XXK R F R XXX I RN *x** Deak Report: ‘Al] DPeaksg ***kkkkkdhkkkkkhhkhhkh kb hhhhd

Ret Component Concentration Height Area Bl. %Delta
Time Name ug/ml : Code
0.88 0.000 467 1988 2
1.03 fluoride 102.097 3739 19892 2 -0.65
"1.57 chloride 83.031 2343 12270 1 -2.88
1.91 nitrite 1634.156 27579 161805 1 -4.35
3.19 nitrate ' 3639.254 35707 345905 1 -2.45
4.69 phosphate 92.374 296 3774 1 -3.30
6.08 sulfate 483.795 3661 54235 1 -6.56
Totals " 6034.707 73791 599870
00 =10 :
File: 97082831.D11 Sample: S97T002013 SAM
40 nitrate

30

usS

10

ﬂuolrigglon, sul?ate
phosrham
T T T I T T T T I L 1 T I T T T T I T T T T , T 1
4 2 4 6 8 10
Minutes
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- - HNF-SD-WM-DP-262, REV. 0
8

e ) Sample Name: 897T002013.DUP - - - . . Dat O /30/1997 11 11 37
st | Data File ';;.C:\DX\DATA\9708283%. mz : L S
- Method - : C:\DX\METHOD\ANIONS.MET
ACI Address: 1 System: 1 Inject#: 12 Detector CDM-1
Analyst : Column AG4A/AS4A anion column

Calibration Volume Dilution ﬂ)ii‘lts Rate Start Stop Area Reject

External : 1 101 3300 5Hz 0.00 11.00 50

KEKEXKEKHK XK AKEXK XX A K FXF*%* Dogk Report: All Peaks ¥ khdkddddkdxdkkkhdddhsdhddts

Pk. Ret Component Concentration Height Area Bl. %Delta
Num Time Name ug/ml Code
1 0.88 0.000 478 2048 2
2 1.03 fluoride 102.503 3783 19973 2 -0.65
3 1.57 chloride 79.322 2355 11736 1 -2.88
4 1.90 nitrite 1613.355 27551 159669 1 -4.68
5 3.18 nitrate 3638.916 35621 345868 1 -2.65
6 4.69 phosphate 91.174 293 3724 1 -3.30
7 6.08 sulfate 485.499 3651 54428 1 -6.56
Totals ~  6010.769 73732 597446
S5 [60~10
File: 97082831.D12 Sample: $977T002013 DUP

40 n‘rtrlate

30
, 20
usS
10 fluoride sulfate
|

| chlori
| phosrhate

Minutes
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i —
. Ale® 9709036, THT HNF-SD-WM-DP-262, REV. 0
09/03/97 13:47 Page:

% LABCORE Data Entry Template for Worklist# 20154

Analyst: \z'i\fd‘) Tnstrument: ICP0LA %377 Book# (§3150

Method: LA-505-51/161 Rev/Mod _C~A
Y31
Worklist Comens 1CP AP-103 (DIRECT)

S Type Sample# R A Test Matrix Group# Project

1 ICvy @ICP-QC QC

2 ICB @ICP-QC - QC

3 LLS @ICP-QC QC

4 XCSA @ICP-QC QC

5 ICSAB @ICP-QC QC

6 SERDIL $97T002009 0 D @ICP-D01 LIQUID

7 SAMPLE S97T002009 0 D @ICP-DO1l LIQUID 97000600 AP-103 GRAB1

Analytes Reguested: 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 , 8-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
8 DUP $97T002009 0 D @ICP-DO1 LIQUID

o e $97T002009 0 D @ICP-DOL LIQUID
Jt (3
PR oy vy
10 v

¥
C @ICP-QC QC
11 CCB . @iCP-QC QC
12 SAMPLE $397T002011 0 D @ICP-DO1 LIQUID 97000600 AP-103 GRAB1
Analytes Requested: AG-D-01 , AL-D-01 , AS-D-0l1 , 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-Q1 , FE-D-0L , K-D-01 , LA-D-Q01 , 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 , 8-D-01 , SB-D-01 , SE-D-01 , SI-D-0l1
S$M-D-01 , SR-D-01 , TI-D-01 , TL-D-01 , U-D-01 , V-D-01

ZN~D-01 , 2ZR~D-01

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
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09703/97 13:47

HNE-SD-WM-DP-262, REV. 0

Page:
A-0004-1 R
LABCORE Data Entry Template for Worklist# 20154

S Type Sample# R A Test Matrix Group# Project

13 DUP $97T002011 0 D @ICP-DO1 LIQUID

14 SAMPLE S97T002013 0 D @ICP-DO1 LIQUID 97000600 AP-103 GRABL

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-0l1 , 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 , $-D-01 , SB-D-01 , SE-D-01 , SI-D-01 ,
SM-D-01 , S$R-D-01 , TI-D-01 , TL-D-01 , U-D-01 , V-D-01 ,
ZN-D-01 , ZR~-D-01

15 DUP $97T002013 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
Final page for worklist # 20154

frorid + VoI Ay

Kb

090317

Analyst Signature
S11001060k | (S IO-RE | PF joF
$y7T00 406 50
§Y7T00 ]\oo?J ,5\/0
Y7700 0l g 4SO

seproo hooif | gnio~inT
f¢7700 l000.¢Y .5-/0

s§7700 Jolf Sar0
$Y7700 [0l o
$977008003 S0
n’['/‘ooi\olj\_ﬁ S0

Data Entry Comments:

Date

i

Y
U
U
iy

Mot P oy

o v

Analyst Signature

l
Sl sogle 1L oTSF 7948 M0y
X /0 l Il f@fszu,t it ct-c( LUl I35+ Tal#h0s

7 Date

ol 57)- (

aj)k/roz ff‘j%

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
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09/03/97 08:56 509 372 2929 ... WESTINGHOUSE -3 MO-924 200% @002
HNF-SD-WM-DP-282, REV, 0

Analysis Report Summary Wed 09-03-97 10:49:46 AM page 1

# Sample Name File Method Date Time OpID Type Mode
1 ICcV 9709034 ICP2 09/03/97 09:01L DKS Q CONC
2 ICB 9709034 ICP2 09/03/97 09:04 DKS Q CONG
3 LLS 9709034 ICP2 09/03/97 09:07 DKS (Q CONGC
4 ICSA 970903A ICP2 09/03/97 09:10 DKS Q CONC
5 ICSAB 970903A ICP2 09/03/97 09:13 DKS Q CONC
639736026693 330903 —I6P2 997837970918 DRS—5—cONG— W §-3-7 7
7-S97T700200% 9709034 —FCP2 69/03/9709-22—PKS 5 GONG
8 897T002009 L 970903A ICP2 09/03/97 09:31 DKS § CONC
9 S97T002009~ 970903a ICP2 09/03/97 09:35 DRS S CONG

10 $97T002009 D 970903A ICP2 09/03/97 09:38 DKS S CONC

L1 S§97T002099”A 9709034 1ICP2 09/03/97 09:43 DKS § CONGC

12 CCV - 9709034 ICP2 09/03/97 10:04 DKS Q GONC

13 CCB 9709034 ICP2 09/03/97 10:07 DKS @ CONGC

14 8977002009 X 9709034 ICP2 09/03/97 10:11 DKS S CONC

15 S97T002009”AX 970903A ICP2 09/03/97 10:15 DKS S CONC

16 S97T002011™ 9709034 ICP2 09/03/97 10:18 DKS § GONC

17 8977002011 D 970903A ICP2 09/03/97 10:23 DKS s CONC

18 8977002013~ 970903A ICP2 09/03/97 10:28 DKS S CONC

19 8977002013 D 9709034 1ICP2 09/03/97 10:32 DKS S CONC

20 ICSA - 9709034 ICP2 09/03/97 10:36 DRSS Q CONC

21 ICsSAB 9709034 ICP2 09/03/97 10:40 DKS CONC

22 GCV 1 9709034 ICP2 09/03/97 10:43 DKS Q CONG

23 CCBT1 970903A ICP2 09/03/97 10:46 DRS Q@ CONG

R o Gl

670377 S17700 oo 7
JYT 760 201
777001005

PEL

(em) (7;{(} Crs4

270 ®/oo ©

sl T a4
SG%%(ZM x”“=¢7/

SINATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT
 LWPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES 7/ _TO ; .
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8509 372 2929 .. FESTINGHOUSE 200W , @oos

HNF-SD M- DP 262 REV 0

09/03/87 09:56

Analysis Report Averages Wed 09-03-97 10:49:46 AM page 2

# . Sample Name Ag Al As B Ba Be

1 ICV 4,845 4.859 5.179 5.050 4.922 5.042
2 ICB .0005 .010 0087 .0058 .0001 -.0000
3 LLS .0233 L1113 2280 .1073 .100 .0104
4 IGSA .0038 239.4 -.0609 .0015 .0004 -0001
5 ICSAB L9571 239.8 -.0354 -.0013 4687 4774
6—5979002009% 43I3——— 34851488 4230 0688 ~0L4t—- 43y
3977002609 5535 5813 5559 —6+716~ 3052 ~5666 7
8 $97T002009 L .6778 61.53 1.957 6.884 L1172 .0119
9 S97T002009~ .5291 58.05 .7258 6.700 .1032 L0021
10 8977002009 D .5172 57.4) . 5825 6.486 . 1033 .0003
11 897T002099”A 18.26 76.59 22.0 26.30 19.08 19.91
12 CC¥ 4.774 4.7%4 5.084 5.007 4,843 5.005
13 GCB .0016 0233 .01l4 .0044 0001 .0002
14 $97T002009 X 5694 62,17 . 3.040 7.446 L1174 .0166
15 $97T002009”AX 1902, 2001. 2003 2067, 4, 1984
16 977002011~ .5700 60.39 .5097 7.138 0078 .0065
17 8977002011 D .5353 59.40 L2192 6.914 0072 -.0033
18 $97T002013™ .5531 66.43 .7891 7.077 0189 -,0006
19 S97T002013_D .5369 65.87 .8241 7.128 18 .0021
20 ICSA - .0079 236.7 -.0155 -.0003 0004 0003
21 ICSAB .9576 235.7 -.0197 ,0013 4611 4748
22 CCV_ 1 4,882 4,789 5.157 4.989 4,883 5.017
23 CCB”1 .0022 .0136 .0169 .0073 .0002 0003
# Sample Name Bi Ca Ccd Ce Co Cr

1 ICcV 5.138 4., 858 4,958 4.898 5.076 4

2 1CB -.0311 .0002 .0003 0041 -.0004 -.0001
3 LLS Q.1425 ‘1933 0118 2080 . 0442 0220
4 ICSA -.0187 249.1 0046 0188 .0026 -.0

5 ICSAB -.0214 249.7 9358 0069 .4635 466
6—597F602009— % 2687 ~5803 234 ~—1412 ~1088—2-678— ﬂ?.}fq
7S¢ TOU2009= =—28% —8142% 604 775 02312 F—659—
8 S$97T002009 L -.5653 -.3751 0543 1.028 .0747 3.863
9 S97T002Q09™ -.0930 1.060 0731 0570 .QQ45 3.651
10 897T002009 D -.0898 . 6252 .0778 .0453 .0492 3.670
11 897T002099”A 19.73 20.02 19,45 19.14 19.94 23.13
12 ccv - 5.061 4.847 4.886 4,823 5.016 4,861
13 ccB -,0048 .0021 .0008 .009%6 .0023 ,0013
14 897T002009 X -4.022 ~1.474 .1075 . L5510 .3953 4.102
15 897T0020097AX 2061. 2029. 1977, 1994, 2051. 1995,
16 S97T002011™ L1370 L7072 .0903 .0376 .0686 3.641
17 §97T0020LL D -.0736 .7204 .0352 L0117 .0770 3.643
18 89770020137 -.2489 .7107 L1021 L1394 .0660 3.705
19 897T002013_D ~-.1714 5973 .0596 -.0696 0464 3.619
20 1C8A -.0237 253.1 .0022 .0103 0004 -.0017
21 ICSAB - 0278 255.8 .9393 .011 3 46692
22 GGV _1 5, 5.05% 4,982 4,835 5.112 4.982
23 CCB”1 0009 .0038 .0015 .0029 -.0005 .0002



SE 2> M0-924 200W
09/03/97 09:57 509 372 2929 _ WESTINGHOU;
HNF-SD-WM-DP-262, REV, 0
Analysis Report Averages Wed 09-03-97 10:49:46 AM "page 3
# Sample Name Cu Eu Fe K La Li
1 Icv 5.070 0053 4.607 5.015 4.969 4.891
2 ICB -,0008 -.0001 . 0006 .0926 . 0007 -.0002
3 LLS 0179 0008 .0930 .4880 L1042 0213
4 ICSA -,0091 0052 91.58 L1114 -.0023 0024
5 ICSAB 4496 0079 91.63 .1320 -,0035 1.020
£-S97T002009% 9535 01292662 368- 90— 47ug o438— M 137]
78971002009 39 0205 5633 5456 —©031-0 046
8 $97T002009 L 2297 0189 -.5113 572.5 .1628 0764
9 S97T002009 1319 -.0101 -.5599 535.6 .0165 0476
10 8977002009 D 1072 -.0084 -.5%44 535.2 .0259 0497
11 897T002099~, A 19.76 0027 17.52 554.5 19.53 19.20
12 ¢ccv 5.004 0053 4.567 4.762 4,894 4.867
13 CCB 0006 0005 0010 0639 .0013 0008
14 S97T002009 X 2695 0915 -.8113 548.8 L1361 1319
15 S97T0020097AX 1909. 2.184 1852, 2516, 1985, 1980
16 S97T002011™ 1268 -.0194 -. 4420 536.2 .0369 0453
17 8977002011 D 1181 -.0128 -.5928 524.1 .0292 0542
18 $97T002013™ 1184 -.0086 -.5678 332.2 .0245 0541
1% S97T002013 D 1241 -.0203 ~.5977 526.7 .008 0453
20 ICSA - -.0089 -.0036 91.83 .2316 -.0032 0034
21 ICSAB .4368 ~-.0068 91.90 1397 -.0026 9737
22 ¢CCV 1 4.961 .0065 4.637 4.759 4,908 4,732
23 CGRT'1 . 0002 .0010 -.0003 -.0051 .0006 0011
# Sample Name Mg Mn Mo Na Nd Ni
1 ICV 4,974 4,843 5.038 5.132 4.964 4,910
2 ICB 0000 .0000 .0028 .0158 -.0036 -.0054
3 LLS 2189 .0200 L1026 -1883 .1997 .0420
4 ICSA 248 .3 ~.0057 -.0097 191.¢9 -.0018 -.0057
5 ICSAB 248 .4 4419 -AOlOO }92.8 - 92%9 .9%80(
6—S97P0026009—E 2076 923 6476 4358 — +7676 b
7—S597F0020609— 275 =06 4261 ~F175- —B435 —069% s_ﬂ?‘] 77
8 897T002009 L 7002 0119 L5047 7272. -.1254 -.1740
9 S97T002009™ L0801 -.0049 . 3711 7068. -.0544 .0070
10 §97T002009 D 1625 -.0005 . 4070 6945, -.0102 . 0946
11 $977002099”A 18.73 18.74 20,39 7045, 19.43 18.98
12 ¢ccv 4,902 4,781 4,956 5.074 4.879 4,860
13 ¢CB 0046 00 0028 .0014 -.0003 -.0005
14 8977002009 X -.8902 0355 .5253 7358. -.0052 -1.820
15 897T0020097AX 2065. 1976, 2045. 9398, 1935, 1972,
16 8977002011~ L2269 -.0027 4969 7010 -.0487 L0117
17 §97T002011 D .0365 -.0020 3834 6880 .0203 -.0378
18 S97T002013~ L1083 -.0008 L4149 7007 -.0395 ~-.0013
19 S97T002013 D .0374 -.0057 L4071 6387 0367 0659
20 ICSA - 245.7 -.0052 -.0100 187 .4 -.0024 ~.0111
21 ICSAB 244 .6 L4460 -.0110 185.7 -.0011 9050
22 GCV_1 4.90 §. 884 5.054 4.979 4.871 4.971
23 CCB”1 0043 .0003 ~0043 -.0000 -.0008 -.0006
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-924 200W
/97 09:58 @509 372 2929 . WESTINGHOUSE - MO
09703 : HNF-SD-WM-DP-262, REV. 0
Analysis Report Averages Wed 09-03-97 10:49:46 AM page 4
# Sample Name 4 Pb S Sb Se 8i
1 ICV 5.004 4,903 4.879 4,786 4.639 5.024
2 ICB -.0098 -.0061 . 0015 0051 . 004 .0025
3 LLS 3996 L2262 L2142 1157 L1997 .Q.1306
4 ICSA 0234 .0195 -.0208 0118 .0084 .01.08
5 ICSAB -.0132 .9881 -.0281 L0174 .0125 . 0066
6S97 002009 6 FF 5972 B2 37 1155 1488 3-.
78971002009 ~3209 ~O&ES 1590 2686 2285 576
8 S977002009 L 29.14 .3527 166.5 1.318 3.295 6.214
9 8977002009~ 31.62 .1949 158.9 .1014 2.087 5.623
10 8977002009 D 31.14 L2914 155.2 .2966 - 2,827 5,700
11 S97T002099”A 52.03 19.25 174.5 19.06 25.04 25.88
12 ¢ccv - 4.870 4.834 4.792 . 4.727 4.593 4,952
13 ¢cB -.0152 .0140 -.0029 -.0010 .0112 .0041
14 897T002009 X 29.97 4.897 165.5 1.513 4.224 7.785
15 897T002009 AX 2056 . 1992, 2153, 2063. 1962. 2119.
16 8977002011 31.50 L4295 154.6 .3095 2.970 7.357
17 §977002011 b 31.43 0309 154.3 1760 3.101 7.167
18 8977002013 33.12 3162 156.8 4632 2.923 7.180
19 8977002013 D 32,72 2180 153.3 3369 3.428 7.019
20 ICSA - .0167 0162 ~.0417 0115 .0302 .0157
21 ICSAB 0004 1.023 -.0320 008L .0262 ©.0152
22 GCV_1 956 4,954 4,917 4.77 4.698 5,052
23 CCB”1 -.0065 0095 .0026 0109 .0266 0074
# Sample Name Sm Sr Th Ti T1 u
1 Icvy .88 4.902 1542 4,901 4.793 9.632
2 ICB -.00L4 0000 -.0003 L0002 ~-.0210 ~,0065
3 LLS .205 .0204 0048 .0214 4112 .5195
4 ICSA -.0053 .0018 -.0034 .0018 0512 .0436
5 TICSAB -.0098 .0018 -,0032 L0016 0042 .0202
89710020069 =317 0034 3596 ~O42 —625% 1276
7897 T002006™ =539 ——06677 0548 —0059~ —07% 2604
8 §97T002009 L 5477 .0158 6941 L0621 -1,696 26.62
9 8971002009~ -.1222 0077 0914 .0063 -.6259 25.61
10 sS97T002009 D .0328 0103 -.0406 . 0150 -.4071 26.91
11 S97T002099”A 18,99 19.24 5741 19.33 18.17 65,34
12 ccv - 4,812 4,838 L1537 4.840 4.694 g.515
13 B 0042 .000L .0076 0005 -.0198 .0181
14 §97T002009 X 6611 .0157 .6726 ,1813 -2.839 29,03
15 S97T0020097AX 1927. 1976. 64,52 2048, 1935, 3930,
16 S97T002011™ -.1560 .0103 L0624 0007 ~.4342 26.81
17 S97T002011 D -.0350 0103 -.0973 0051 -.0637 26.85
18 897T002013™ 0165 0103 -.0616 0052 -.4605 27.02
194 8977002013 D -.0873 0094 -.0600 0099 -.1337 26.98
20 ICSA - -. 0006 0017 0043 0021 0475 .0062
21 ICSAB 0024 0016 0015 06023 0372 -.0065
22 CCV_ 1 4.79 4,853 1459 4,884 4.743 9.462
23 CCB”1 0l17 . 0002 0011 0009 -.0240 0440
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> M0O-924 200W

Goo1

HNF-SD-WM-DP-262, REV. o

08/03/97 10:01 o509 372 2929 WESTINGHOUSE
Analysis Report Averages Wed 09-03-97 10:49:46 AM
# Sample Name v Y Zn Zr
1 ICV 5.028 .0069 4.873 4.917
2 ICB -.0002 -.0 -.0014 -.0003
3 LLS 1051 .0009 .0200 .0212
4 ICSA 0004 .0074 .0064 -.0020
5 ICSAB 4605 .0072 .9276 -.0027
6—597F002069—+- 065 6136 1172 &3
73971002069 —0172 —0078 0169 61389
8 S97T002009 1L 1185 .0298 .0057 -.0403
9 8977002009~ -.0091 -.0059 .0245 -.0145
10 §97T002009 D 003 .0034 0061 .0009
11 897T002099 A 19.92 .0265 19.33 19.34
12 ccv - 4.971 0068 4.811 4. 847
13 CCB 0008 0004 6009 -.0003
14 8977002009 X .3204 0864 -.0505 -.0753
15 397T002009”AX 2040, 2.739 1941. 2031,
16 S97T7002011 ~.0039 ~.0065 -.0178 -.0133
17 S97T002011 D 0042 0001 -.0391 -.0016
18 8977002013~ 0075 .0017 -.0014 0024
19 S97T002013 D -.0074 -.0065 -.0005 -.0181
20 ICSA - .Q022 .0078 0059 -.0016
21 ICsAaB 4643 0081 . 9400 -.0012
22 cCv 1 5.051 L0077 4.951 4,898
23 CCBT1 .0026 . 0008 -.0007 ool2
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HNF-SD-WM-DP-262, REV.0  ° Page:

worklistdata Version 1.0 05/15/96
09/04/97 08:27

LABCORE Completed Worklist Report for Worklist# 20103

Analyst: slh Instrument: TOCO1 Book# 2.&N12C

Method: l B 5ﬂﬁjOSRev/Mod E"O

Worklist Comment: AP-103 TOC. RCJ

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
v
2 STP . 0 TOC-01 LIQUID 3.00E+03 3.06E+3 102.000 % Recovery
3 SAMPLES 97
4 DUP
57SPK:: =
6 SAMPLE 597TOQ?Q11 0 6€.44E+01 5.500 ug/ml.
7 008 7. gernedagii ot
8 SmPLB $97T002013 0 3
s pgs S57R0620155 10 aovrd :
Final page for worklist# 20103
Analyst Signature Date Analyst Signature Date

Reviewer Jignature Date

Units shown for QC (BLK/BKG) may not reflect the actual units.
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08/29/97 12:54

M- DP 262 REV. 0 Page:

1

D-
404 1 ABCORE Data Eni #y Templaté for Worklist# 20103
Analyst: StH  mstrument: TOCO! Book# _6M12-( -

Method: LA- 344 105 Rev/Mod
R
Worklist Comment: AP 103 TOC. RCJ

S Type Sample# R A Test Matrix Group# Project

1 BINK TOC-01 - LIQUID

2 STD ) TOC-01 LIQUID *

3 SAMPLE 897T00200°2 © TOC-01 LIQUID 97l000600 AP-103 GRAB1L
Analytes Requested: TOC-01 :

4 DUP - S97T002009 0 TOC-01 LIQUID

5 SPK S97T002002 © TOC-01 LIQUID

6 SAMPLE S$97T002011 O TOC;Ol LIQUID 97000600 AP-103 GRAB1
Analytes Requested: TOC-01 .

7 DUP S97T002011 © TOé-Ol © LIQUID

8 SAMPLE $97T002013 0 TOC;Ol LIQUID 97000600 AP-103 GRAB1
Analytes Requested: TOC-01 to

9 DUP S97T002013 0 TOC-01 LIQUID

Fmal page for workli # 20103

et Mind st Dk 957

Data Entry Comments:

S}l\}‘l B NR-C

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




HNF-SD-WM DP 262 REV.O"

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample:. STD . Date: 08/31/97 Time: 14:20:52
Sample Size = 200 ul y 2 . BAnalyst : SL HOOD
Dil Factor = 11 Min Readings = 14
Blank ID # = . Max Readings = 14
Blank Value = .5853825 ug/minute C % Difference = 10

== Reading ==== Analysls Time ==== Coulometer ==== % Difference ==

’ 1 0.51 0.20 ’ 0.00
2 1.01 35.00 ’ 99.43
3 1.51 47.40 26.16
4 2,01 52.20 9.20
5 2.51 54.50 4.22
6 3.01 55.90 2.50
7 3.51 ~ 56.80 1.58
8 4,01 57.60 1.39
9 4,50 . 58.10 0.86

10 5.00 : 58.40 0.51
11 5.50 . 58.80 g.68
12 . - 6.00 . 59.00 0.34
13 6.50 59.40 . 0.67

14 . 7.00 59.7Q ) 0.50

USER INPUT BLANK VALUE
BLANK VALUE = 0 micrograms carbon
BLANK FACTOR = 0 / 0 = +5.9E-01 ug/min Carbon

SAMPLE RESULTS: :
(59.7 - 4.1 )(11)/(200) +3.06E+00 . g/L Carbon
( 59.7 - 4.1 )(11)/(200) (12) +2.55E-01 Molar Carbon

, SIGNATURE BELOW REPRESENTS CHEMICAL TECHNOLOGIST/C lST THAT
wChirLETED/VERIFIED THE CALIBRATION/ £5ALYSIS ON PAGES

)
Sample Run By:

\QAL‘
00000



T ' © HNF-SD-WM-DP-262, REV.0

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

Sample:,K BASE Date: 08/31/97 Time: 14:09:41
Sample Size = 200 uL CRRS Analyst : SL HOOD
Dil Factor =1 Min Readings = 14 .
Blank ID # = BASE Max Readings = 14
I Blank Value = N/A ) . % Difference = 10
! == Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
1 0.51 0.30 0.00 )
2 1.01 0.80 _ 62.50
3 1.51 1.20 33.33
4 2.01 : 1.50 . 20.00
5 2.51 ) - 1.80 : 16.67
6 : 3.01 2.10 14.29
7 3.51 2.30. ) 8.70
8 4.01 2.60 . 11.54
9 4,50 2.90 10.34
10 R 5.00 3.10 " 6.45
11 . 5.50 3.40 8.82
12 6.00 . 3.60 5.56
13- 6.50 - 3.90 7.69

14 7.00 4.10 4.88

‘BﬁANK VALUE = 4.1 micrograms carbon . )
BLANK FACTOR = 4.1 / 7.003967 = +5.9E-01 ug/min Carbon

Sample Run éy:

SL HOOD . 00000
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'HNF-SD-WM-DP-262, REV.0 -

TOC- TOTAL DRGANIC‘CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: BLK Date: 08/31/97 Time: 14:40:17
Sample Size = 200 ul w Analyst : SL HOOD
| Dil Factor =1 Min Readings = 14
; Blank ID # = : Max Readings = 14
! Blank Value = .5853825 ug/minute C % Difference = 10
i == Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
! 1 0.51 0.20 -0.00
2 1.01 ) 0.80 75.00
3 1.51 1.30 38.46
4 2.01 ' 1.50 13.33
5 2.51 1.80 16.67
6 3.01 2.10 . 14.29
7 3.51 2.30 8.70
8 4.01 2.50 8.00
9 4,51 2.80 . 10.71
10 5.01 3.00 6.67
11 - 5.51 3.30 9.09
12 6.01 . 3.50 5.71
13 6.51 3.70 5.41
14 7.00

3.90 : 5.13

Coepe

USER INPUT BLANK VALUE
BLANK VALUE = 0 micrograms carbon
BLANK .FACTOR = 0/ 0 = +5,9E-01 ug/min Carbon

" SAMPLE RESULTS:
( 3.9 - 4.1005 ) (1)/(200)

< 5.00 E-3 g/L Carbon
( 3.9 - 4.12005 ) (1)/(200) (12)

< 4.17 E-4 Molar Carbon

. Sample Run By:
: SL HOOD ) i 00000
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HNF-SD-WM-DP-262 REV 0

TOC- TOTAL -ORGANIC CARBON ANALYSIS REPORT

TICTOC REV 2.0

Sample: S97T02009 Date: 08/31/97 Time: 14:52:54
Sample Size = 200 ul . & - Analyst SL, HOOD
Dil Pactor = 1.1 Min Readings = 14
Blank ID # = Max Readings = 14
‘Blank Value = .5853825 ug/minute C % Difference = 10

= Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
1 . 0.51 0.20 ' 0.00
2 1.01 6.80 97.06
3 1.51 : 9.80 30.61
4 2.01 10.80 9.26
5 2.51 11.60 6.90
6 3.01 12.30 5.69
7 3.51 12.80 3.91
8 4,01 13.20 3.03
9 4,51 13.60 2.94
10 5.01 14.10 3.55
11 5.51 14.30 - " 1.40
12 6.01 . i 14.70 2,72
13 : 6.50 15.00 2.00
14~ 7.00 15.30 1.96

USER INPUT BLANK VALUE

BLANK VALUE = 0 micrograms carbon
BLANK FACTOR = 0 / O =

SAMPLE RESULTS:
( 15.3 - 4.1005 ) (1.1)/(200)
( 15.3 - 4.1005 ) (1.1)/(200) (12)

Sample Run By:

+6.16E~02
+5,13E-03

SL HOOD

89

000060

+5.9E-01 ug/min Carbon

g/L Carbon
Molar Carbon



HNF-SD-WM DP- 262, REV 0

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: S97T02009 DUP Date: 08/31/97 Time: 15:03:32
Sample Size = 200 ul w ! . Analyst : SI. HOOD
i Dil Factor = 1.1 Min Readings = 14
i Blank ID # = Max Readings = 14
: Blank Value = .5853825 ug/minute C % Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
. 1 - 0.51 0.20 . 0.00
2 1.01 7.10 97.18
3 ©1.51 9.80 27.55
4 - 2.01 11.10 11.71
5 2.51 - 11.9%0 6.72
6 3.01 12.70 . 6.30
7 3.51 13.10 3.05
8 4.01 13.70 4.38
Il 4.51 - 14.00 2.14
10 5.01 . 14.50 3.45
11 5.51 : 14.80 2.03
12 6.01 LV 15.20 ! 2.63
13 6.51 . 15.50 1.94
14 7.00 - 15.90 2.52
USER INPUT BLANK VALUE
BLANK VALUE = O micrograms carbon -
BLANK FACTOR = 0 / 0 = +5.9E-01 ug/min Carbon
SAMPLE RESULTS: ' .
( 15.9 -~ 4.1005 ) {1.1)/(200) = +6.49E-02 g/L Carbon
- (15.9 - 4.1005 Y (1.1)/(200) (12) = +5.41E-03 Molar Carbon
Sample Run By:
SL HOOD 00000
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HNF-8D-WM-DP-262, ReV, o

TOC- TOTAL ORGANIC CARBON ANArYSIS REPORT

TICTOC REV 2.0

‘Sample: , S97T02009 SPK Date: 08/31/97

N
3

Sample Size = 200 ulL %)
Dil Factor = 2.5
Blank ID # =
Blank Value = .5853825 ug/minute C
== Reading ==== Analysig Time ==== Coulome
1 0.51 0.40
2 1.01 38.00
3 i.5% 53.10
4 2.01 58.60
5 2.51 61.50
6 3.01 63.10
7 3.51 64.20
8 4.01 65.00
9 4.51 65.50
10 5.01 66.10
11 5.51 66.50
© 12 . 6.01 . 66.90
13 6.51 67.20

14 7.01 67.60

USER INPUT BLANK VALUE
BLANK VALUE = 0 micrograms carbon
BLANK FACTOR = 0 / 0. =

SAMPLE RESULTS:
“{ 67.6 - 4.101108 ) (2.5)/(200)
( 67.6 - 4.101108 ) (2.5)/(200) (12)

Sample Run hy:

Time; 15:16:02

Analyst : SL HOOD
Min Readings 14
Max Readings 14
% Difference 10

wonon

S

ter ==== % Difference ==
0.00
98.95
28.44
.39
.72
.54
.71
.23
.76
.91
.60
.60
.45
.59

COQOOOKRRNDL

+5.9E-01 ug/min Carbon

+7.94E-01 g/L Carbon
+6.61E-02 Molar Carbon

SL HOOD
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00000



HNE-SD- WM-DP-262 REV. 0

TOC- TOTAIL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

. Sample: S97T02011 Date: 08/31/97. Time: 15:25:44
i . ; .
: Sample Size = 200 uL % Analyst : SL HOOD
N Dil Factor = 1.1 Min Readings = 14
B Blank ID # = o : Max Readings = 14
- Blank Value = .5853825 ug/minute C % Difference = 10
= Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
1 0.51 ©.0.10 0.00
2 1.01 7.00 98.57
3 1.51 9.70° 27.84
4 "2.01 11.00 ) 11.82
5 2.51 - 11.80 7.56
6 3.01 12.50 4.80
7 3.51 . 13.10 : 4.58
8 4.01 13.60 - 3.68
9 . 4.51 : 14.00 2.86
10 5.01 14.40 2.78
11 5.51 14.70 2.04
12 6.01 . 15.10 2.65
13 6.51 15.60 3.21

14 7.00 15.80 ’ 1.27

USER INPUT BLANK VALUE
BLANK VALUE = .0 micrograms carbon L
BLANK FACTOR = 0 / 0 = - +5.9E-01 ug/min Carbon

SAMPLE RESULTS:
( 15.8 - 4.100536 ) (1. 1)/(200)
( 15.8 - 4.100836 ) {1.1)/(200) (12)

+6.43E-02 g/L Carbon
+5.36E-03 Molar Carbon

Sample Run by:

St HooD . ' 50000
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Sample:.S97T02011 DUP Date: 08/31/97

x

HNF- SD WM-DP-262, REV 0

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Time: 15:38:21

Sample Size = 200 ulL N Analyst : SL HOOD
Dil Factor = 1.1 Min Readings = 14
Blank ID # = : Max Readings = 14
Blank Value = .5853825 ug/minute C % Difference = 10
== Reading ==== Analysis Time ==== Coulometexr ==== % Difference
1 0.51 0.30 0.00
2 1.01 . 7.20 95.83
3 1.51 9.90 27.27
4 2.01 11.30 12.39
5 2.51 12.10 6.61
.6 3.01 12.70 4,72
7 3.51 13.30 4.51
8 4.01 - 13.80 3.62
9 4.51 ’ 14.20 2.82
10 +5.01 14.80 4.05
11 5.51 15.10 1.99
12 6.01 . 15.50 2,58
13 6.50 15.80 1.90
14 7.00 16.20 2.47

USER INPUT BLANK VALUE .
BLANK VALUE = O micrograms carbon
BLANK FACTOR = 0 / 0 =

SAMPLE RESULTS:
( 16.2 -'4.1005 ) (1.1)/(200)
( 16.2 - 4.1005 ) (1.1)/(200) (12)

Sample Run by:

+5.9E-01 ug/min Carbon

+6.65E-02
+5.55E-03

SL HOOD
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. HNF-SD-WM-DP-262, REV. 0
TOC- TOTAL ORGANIC CARBON ANAL.YSIS REPORT
TICTOC REV .2.0

"Sample:, $97T02013 Date: 08/31/97 Time: 15:47:28

; Sample Size = 200 uL w2 Analyst : SL HOOD
i Dil Factor = 1.1 : Min Readings = 14
| Blank ID # = Max Readings = 14
! Blank Value = ,5853825 ug/minute C % Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
1 0.51 0.30 . 0.00
2 1.01 7.00 95.71
3 1.51 © 9.60 27.08
4 2.01 10.80 11.11
5 2.51 11.70 7.69
6 3.01 12.40 5.65
7 3.51 13.00 ’ 4.62
- 8 4.01 13.40 2.99
i 9 4.50 13.80 2.90
I 10 5.01 14.30 3.50
H 11 - 5.51 14.70 2.72
12 6.01 . 15.00 2.00
13 6.50 15.40 2.60

14 7.00 15.70 o 1.91

(O L TTVE U]

USER INPUT BLANK VALUE
BLANK VALUE = 0 micrograms carbon
BLANK FACTOR = 0 / 0 = +5.9E-01 ug/min Carbon

SAMPLE RESULTS:
( 15.7 - 4.1005 ) (1.1)/(200)
( 15.7 - 4.1005 ) (1.1)/(200) (12)

+6.38E-02 g/L Carbon
+5.32E-03 Molar Carbon

Sample Run éy:

SL, HOOD - : 00000
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" HNF-SD-WM-DP-262, REV. 0

i . a TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT
! _ TICTOC REV 2.0

Sample: S97T02013 DUP . Date: 08/31/97 Time: 15:58:41
Sample Size = 200 uL BN Analyst : | SL. HOOD
Dil Factor = 1.1 . Min Readings =14
Blank ID # = Max Readings = 14
Blank Value = .5853825 ug/minute. C % Difference = 10

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

1 0.51 0.20 - g.00
2 1.01 6.80 97.06
3 1.51 9.60 29.17
4 2.01 ©10.90 11.93
5 2.51 ’ 11.90 8.40
6 3.01 12.50 - 4.80
7 3.51 ) 13.20 5.30
8 4.01 13.60 2.94
9 4.51 14.00 2.86
10 5.01 14.40 i 2.78- -
11 5.51 14.80 . 2.70
12 6.01 . 15.70 5.73
13 6.51 . 15.70 0.00
14 7.00

16.00 , 1.88

USER INPUT BLANK VALUE
BLANK VALUE = 0 micrograms carbon .
BLANK FACTOR = 0 / 0 = ’ +5.9E-01 ug/min Carxbon

SAMPLE RESULTS:
(16 - 4.100536 ) (1.1)/(200)
{( 316 - 4.100536 ) (1.1)/(200) (12)

+6.54E-02 g/L Carbon
+5.45E-03 Molar Carbon

Sample Run. By:

SL HOOD 00000
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HNF-SD-WM-DP-262, REV. 0

WORKBOOK PAGE: BLANK1
TOC : LA-344 105 (E-0) LIQUIDS BLNK

[Sample Volume in mL - (S8) 2.000
H2S04 Volume in mL (VR) 0.000

Volume Injected in mL vl - - 0:200]

m Dilution Factor (calculated) (DF) 1.000

Digest Dilution Factor (BDF)jb. e o g

je.
TOC-01 1g of Carbon in Blank (c1) 3.9

g of Carbon from Baseline : {C2) 4.1

LIQUID
ug of Carbon = |C1-C2|

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

Method Detection Limit in yg/mL 5.00E+00]

~04:00 PM i

ug of Carbon 2.00E-01]

Data Entered By: ~.CM Date: 09/04/97
Signature of Chemist: @L) C/W\AAO(% Date: q/8/97
BLANKWSB1 REV 2.0 344105ML ’ !

96
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HNF-SD-WM-DP-262, REV. 0
WORKBOOK PAGE: STD2

TOC : LA-344-105 (E-0) LIQUIDS STD
E ample Volume in mL (SS) 0.200
H2S04 Volume in mL (VR) 2.000
olume Injected in mL VD . 0.200
Dilution Factor (calculated) (DF) 11.000
/|Digest Dilution Factor (DDF) o1
g of Carbon Found (C1) 59.7
g of Carbon from Baseline (73] R . & |
IStandard Book Number 26N12C
tandard Value (ug/ml) 3000
g of Carbon/mL =(C1-C2)* DF * DDF / VI
Method Detection Limit (ug/mL) = 1 ug C * DF * DDF / VI
Method Detection Limit in pyg/mL 5.50E+01
}QC Actual in ug/mL 3.00E+03
|QC Found in ug/mL 3.06E+03
|Percent Standard Recovery 101.9
Data Entered By: LCM, Date: 09/04/97
Signature of Chemist: QLM ;Zg@L\/u)f ZZgDate: S /s/ q7
STANDARD.WB1 REV 2.0 344105ML 7 !

11344105\0UT\TO20103.WB1 09/04/97 97 08:24:27



WORKBOOK PAGE: SAM3

HNF-SD-WM-DP-262, REV. 0

TOC : LA-344-105 (E-0) LIQUIDS SAMPLE
(o Sample Volume in mL {SS) 2.000
SAMPLE H2S04 Volume in mL (VR) 0.200
Volume Injected in mL (V)| .~ -~ 0:200
Dilution Factor (calculated) (DF) 1.100
|Digest Dilution Factor (DDF)|. -~ . 1
_lpg of Carbon in Sample cn 15.3
ug of Carbon from Baseline (o3 4.1
g of Carbon/mL = (C1-C2)* DF * DDF / VI
ek Method Detection Limit =1 yg C * DF * DDF / VI
N/A
$97T002009
Method Detection Limit in ug/mL 5.50E+00|
04 00 PM ]
ug of Carbon/mL 6.16E+01|
Data Entered By: LCM Date: 09/04/97
Signature of Chemist: (A XOW%ZA pate:_ 9/8/97
77

SAMPLE.WB1 REV 2.0

344105ML

11344105\OUT\TO20103.WB1 09/04/97 08:24:38



HNF-SD-WM-DP-262, REV. 0
WORKBOOK PAGE: DUP4

TOC : LA-344-105 (E-0) . LIQUIDS DUP
Sample Volume in mL (SS) o 2,000
H2S04 Volume in mL (VRy| - *0.200
[Volume Injected in mL vyl 0,200
Dilution Factor (calculated) (DF) 1.100
Digest Dilution Factor (DDF) || LA
g of Carbon in Sample (C1) 15.9
ug of Carbon from Baseline C2)f. - e 44
Result from Sample Page Co L BASERT .
Mg of Carbon/mL =(C1-C2)* DF * DDF / VI
Method Detection Limit =1 ug C * DF * DDF / VI
Method Detection Limit in pug/mL 5.50E+00] ‘
04:00 PM I
Pg of Carbon/mL 6.49E+01|
Data Entered By: ~LCM Date: 09/04/97
Signature of Chemist: @\M 2(@!/\/1/}(0//@ Date: 9 / g / 8
77

SAMPLE WB1 REV 2.0 344105ML

1:1344105\OUT\TO20103.WB1 09/04/97 ss 08:25:06



WORKBOOK PAGE: SPIKES

TOC : LA-34410

5 (E-0) LIQUIDS

HNF-SD-WM-DP-262, REV. 0

SPIKE

Sample Vial Data

Spiked Vial Data

[§ample Volume in mL (SS) —_ 2.000|Was the sample dilution used? (yes/no) NO

H2S04 Volume in mL (VR) - 0:200 lsample Volume in mL (SPK SS) 0.400

Volume Injected inmL (V) 0.200{H2504 Volume in mL (SPKVR) 0.200

ug of Carbon in Sample  (C1) 16.3 |Amount of Spike Std. inmL (SPK VOL) 0.400

g of Carbon from Baseline (C2) - 4.1 {\Volume Injected in mL (SPK VI) *0.200
g C in Sample + Spike (C3) 67.6
Pre-Spike Dilution Factor {PDF)} 1.00
(Spike Book Number 23N12C
Spike Value in pg/mi 753

Spike Correction Factor (SPK CF) = (SPK §S + SPK VOL + SPK VR) / SPK VI

|Sample Correction Factor (SAM CF) = (SS + VR) / (Vi)

'Sample Size Correction Factor (S8 CF) = (SPK SS) / (SS)

QC Actual in pg/mL = Spike Value (pg/mL)

de’|QC Found in ug/mL = [(C3 - C2)(SPK CF) - (C1-C2)(SAM CF)(SS CF)/(PDF)] / (SPK VOL)
Percent Spike Recovery = (QC Found) / (QC Actual) * 100
mp|
09/04/9
nalysisiDat
08/31/97
nalysis:-Fimi

QC Actual in pg/mL 7.53E+02

QC Found in pg/mL 7.32E+02

Percent Spike Recovery 97.2

Data Entered By: LCM o~ Date: 00/04/97
Signature of Chemist: [N 2((‘)/\/\ /?f/f/l/\ Date: 9 /5/‘]7
7 7

SPIKEWB1T REV 2.0

1\344105\0UT\TO20103.WB1

344105ML

09/04/97

100

0

8:25:21



HNF-SD-WiM-DP-262, REV. 0
WORKBOOK PAGE: SAM6

TOC : LA-344-105 (E-0) LIQUIDS SAMPLE
Sample Volume in mL (SS) 2.000
H2S04 Volume in mL (VR) 0.200
Volume Injected in mL onllo 0,200
Dilution Factor (calculated) (DF) 1.100
Digest Dilution Factor (DDF) .1
|ug of Carbon in Sample (c1) 158
lig of Carbon from Baseline (C2) 44
g of Carbon/mL = (C1-C2)* DF * DDF / VI
Method Detection Limit =1 pg C * DF * DDF / VI
Analy: ‘IMethod Detection Limit in ug/mL 5.50E+00|
04 00 PM. I
a nt: }g_g of Carbon/mL 6.44E+01]
Data Entered By: ] ~ LCM Date: 09/04/97
Signature of Chemist: @)\\ QXQ!/\ A nf(]&,\ Date:  A/4/27
7 T

SAMPLE WB1 REV 2.0 344105ML

101

\344105\0UT\TO20103.WB1 09/04/97 08:25:30




HNF-SD-WM-DP-262, REV. 0

WORKBOOK PAGE: DUP7
TOC : LA-344-105 (E-0) LIQUIDS DUP
[Sample Volume in mL , (88)| - . .2.000
MHZSO4 Volume in mL (VR)|. . T 0.20
Volume Injected in mL Vi U 0.200
Dilution Factor (calculated) (DF) 1.100
I igest Dilution Factor oA . o
TOC-01 |ug of Carbon in Sample (C1) 16.2
g of Carbon from Baseline © 21 - w4
LIQUID Result from Sample Page C 644E+1°
ug of Carbon/mL = (C1-C2)* DF * DDF / Vi
Method Detection Limit =1 pg C * DF * DDF / VI
npl
09/04[97
alysis:Date
08/31/97
5.50E+00]
6.66E+01|
Data Entered By: LCM , Date: 09/04/97
Signature of Chemist: @)\) XO’AW% Date: ﬂ/?g /0/7
7 7

SAMPLE.WB1 REV 2.0 344105ML

102

09/04/97 08:25:47

1\344105\0UT\TO20103.WB1



HNF-SD-WM-DP-262, REV. Q

WORKBOOK PAGE: SAMS8
TOC : LA-344-105 (E-0) LIQUIDS SAMPLE
[sample Volume in mL (SS) 2.000
SAMPLE H2S04 Volume in mL (VR) 0.200
Volume Injected in mL V1) 0.200
|Dilution Factor (calculated) (DF) 1.100
de @gest Dilution Factor (DDF)| - - 1
TOC-01 g of Carbon in Sample (C1) 15.7
ug of Carbon from Baseline ()|l 44
LIQuUID
Num)
97004254 _
g of Carbon/mL = (C1-C2)* DF * DDF / VI
Method Detection Limit=1 pg C * DF * DDF / VI
Method Detection Limit in yg/mL 5.50E+00|
|
’|_J_g of Carbon/imL 6.38E+01|
Data Entered By: ) ~ LCM . Date: 09/04/97
Signature of Chemist: QU Awod. patee 3 /8/27
77

SAMPLE.WB1 REV 2.0 344105ML

102

1:\344105\0UT\TO20103.WB1 09/04/97 08:26:03



HNF-SD-WM-DP-262, REV. 0

WORKBOOK PAGE: DUP9

TOC : LA-344-105 (E-0) LIQUIDS DUP
[Sample Volume in mL (SS)j- . ... .o 2,000
DUP H2S04 Volume in mL (VR)[: o 10,2004
Lis olume Injected in mL .
20103 Dilution Factor (calculated) (DF)
; O igest Dilution Factor (DDF)| - o e mn
TOC-01 |ug of Carbon in Sample (C1) 16
s Matrix 1{ug of Carbon from Baseline (C2)|t D 4.1
LiQuID Result from Sample Page o - B.38E#1 . .
‘Batch:Numbe
97004254
pg of Carbon/mL = (C1-C2) * DF * DDF / VI
Method Detection Limit =1 ug C * DF * DDF / VI
S e7:|Method Detection Limit in pg/mL 5.50E+00]
04 00 PM | .
’E_g of Carbon/mL 6.55E+01]
Data Entered By: LCM Date: 09/04/97
Signature of Chemist: (DN ,X(\M Date: 9/8/97
SAMPLE.WB1 REV 2.0 344105ML 7 !
104

11344105\0UT\TO20103.WB1 09/04/97 08:26:16



zfé)/r;c]lz‘/sptgag;z:;/;rsion 1.0 05/15/96 HNE-SD-WM-DP-262, REV. 0 Page: 1

LABCORE Completed Worklist Report for Worklist# 20102

Analyst: pjm Instrument: TICO1 Book# 25131212

Method: LZA2-100 Rev/Mod _ =&
Worklist Comment: AP-103 TIC. RCJ

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

1BENIE: S e
2 sTD
3iSRMBTE . | IS9TH0
4 pop

s o
6 SAMPLE
(3. SE
8 SAMPLE
IR

LIQUID 6.02e02

Final page for worklist# 20102

8/ 30 /97

Analyst Signature Date

Analyst Signature Date

@i% éd\zﬂ&” 9/ 5‘M ]
Reviewer $ignature Date

.

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

105



08/29/97 12:53 : HNE-SD-WM-DP-262, REV. 0 ‘ Page:

1

401 LABCORE Data Entry Template for Worklist# 20102
" Analyst: fed w— Instrument: TICO1 Book# 2 54/ /2. B

Method: LA-342-100 Rev/Mod £-70
Worklist Comment: AP-103 TIC, RCJ

S Type Sample# R A Test Matrix Gzroup# Project

1 BLNK TIC-02 LIQUID

2 STD ' TIC-02  LIQUID

3 SAMPLE ‘ §977T002009 0 TIC-02 LIQUID 97000600 AP-103 GRAB1
Analytes Requested: TIC-02 -

4 DUP 897T0020098 0 T;[C-OZ LIQUID ’

5 SPK S9'7T002009 0 TIC~02 LIQUID

6 SAMPLE 897T002011 O TIC-02 LIQUID 97000600 AP-103 GRAB1L
Analytes Requested: TIC-02 .

7 DUP . S97T002011 © TIC-02 LIQUID

8 SAMPLE 887T002013 0 TIC-02 LIQUID 97000600 AP-103 GRAB1

Analytes Requested: TIC-02

9 DUP $97T002013 0 TIC-02 LIQUID

-Final page for worklist # 20102

ﬁyé /Sclgna%m'e A 6¥et 7; ; Analyst Signatare PDate

Data Entry Comments:

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

106 Lo



HNF-SD-WM-DP-262, REV. 0

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
- TICTOC REV 2.0

Sample: 25N12B STD-2 Date: 08/23/97 Time: 22:01:59
Sample Size = 1000 ulL Analyst : . PJ MCCOWN
Dil Factor =1 Min Readings = 22
Blank ID # = BASE-2 . Max Readings = 22
Blank Value = .3429249 ug/minute C % Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
. 1 0.08 0.00 0.00
2 0.51 0.30 100.00
3 1.01 0.50 40.00
4 1.50 1.00 50.00
. B 2.00 23.70 95.78
6 2.50 126.60 . 81.28
7 3.00 275.30 . 54.01
8 3.50 404.50 31.94
9 4,00 - ©490.10 17.47
10 4.50 544.00 9.91
11 5.00 575.60 5.49
12 5.50 591.10 2.62
13 6.00 . 598.20 1.19
14 6.50 601.80 o 0.60
15 7.00 604.10 0.38
16 7.50 605,30 0.20
17 8.00 606.30 - 0.16
18 © 8.50 607.00 0.12
19 9.00 607.70 . 0.12
20 9. 50 608.00 . 0.05
21 10.00 608.50 0.08
22 ; 10.50 - 608.90 0.07 %
BLANK VALUE = 3.6 micrograms carbon .

BLANK FACTOR = 3.6 / 10.49792 = +3.4E-01 ug/min Carbon

SAMPLE RESULTS:
( 608.9 - 3.6 )(1)/(1000) +6.053E-01 g/L Carbon °
( 608.9 - 3.6 ) (1)/(1000).(12) - +5.044E-02 Molar Carbon

°'C?\’ATURE BELOW REPRESENTS QHEMICAL TECHNOL OGIST/CHE)WST
LUWPLETED/VERIEIED THE CALFBRAT’QN/" £LYSIS OM PAGES [{ )‘2 TOTHAT
Sample Run By: / 727

PJ MCCOWN 00000
[-Ooml Q5012 B

[}

- _107



HNF-SD-WM-DP-262, REV. 0

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0
<<< BLANK ANALYSIS >>>

Sample: BASE-2 Date: 08/29/97 Time: 21:48:07
Sample Size = 1 ulL Analyst : PJ MCCOWN
Dil Pactor =1 ’ Min Readings = 22
Blank ID # = BASE-2 o Max Readings = 22
Blank Value = N/A : ) % Difference = 10

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

1 0.08 0.00 0:00
2 0.51 0.20 100.00
3 1.00 0.30 33.33
4 1.50 0.40 25.00
S 2.00 - 0.60 - 33.33
6 2.50 D 0.70 14.29
7 3.00 .80 . . 22.22
8 3.50 - 1.00 . 10.00
9 4.00 . 1.20 16.67 -
10 4.50 1.40 . 14.29
11 . 5.00 1.50 . 6.67
12 5.50 1.70 11.76
13 6.00 1.80 10.53
14 6.50 ©2.00 5.00
15 7.00 - 2.20 9.09
16 ) 7.50 ‘ 2.40 8.33
17 8.00 2.60 7.69
18 8.50 2.70 . 3.70
19 9.00 2.90 6.90
20 9.50 3.10 6.45
21 10.00 3.30 6.06

22 . 10.50 3.60 8.33

BLANK VALUE = 3.6 micrograms carbon
BLANK FACTOR = 3.6 / 10.49792 = - +3.4E-01 ug/min Carbon

Sample Run By: W i

BJ MCCOWN 00000 -
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HNF-SD-WM-DP-262, REV. 0

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: BLANK-2 Date: 08/29/97 Time: 22:23:58
Sample Size = 1 ul Analyst : . PJ MCCOWN
Dil Factor =1 ’ Min Readings = 22
Blank ID # = BASE-2 ; Max Readings = 22
Blank Value = .3429249 ug/minute C % Difference = 10

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

1 0.08 0.00 0.00
2 0.51 0.30 100.00
3 1.01 . 0.50 40.00
4 1.51 . . 0.80 7 37.50
5 2.00 . 1.20 27.27
6 2.50 1.40 . 21.43
7 3.00 ' 1.70 . 17.65
8 3.50 1.90 10.53
9 - 4.00 2.20 13.64
10 4.50 2.50 12.00
11 5.00 2.70 7.41
12 5.50 " 3.00 10.00
13 6.00 - 3.30 9.09
14 6.50 3.50 5.71
15 - 7.00 3.80 7.89
16 7.50 4.00 5.00
17 8.00 4.30 6.98
18 8.50 4.50 4.44
19 9.00 4.70 4.26
20 9.50 © 5.00 : 6.00
21 10.00 ’ 5.30 5.66

22 10.50 5.50 ; 3.64

. BLANK VALUE = 3.6 micrograms carbon
BLANK FACTOR = 3.6 / 10.49792 = - . +3.4E-01 ug/min Carbon

SAMPLE RESULTS:
( 5.5 - 3.600377 ) {1)/(1)

+1.9E+00 g/L Carbon
( 5.5 - 3.600377 ) (1)/(1)(12)

+1.6E-01 Molar Carbon

[}

4

. Y
Sample Run By: @l&(/ ) :
: PJ MCCOWN 00000
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HNF-SD-WM-DP-262, REV. 0

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0 )

Sample: S97T002009-2 Date: 08/29/97 Time: 22:47:42
Bl 329/ 97 *
Sample Size = i—uhk -LIO0mc- Analyst : , PJ MCCOWN
Dil Factor =1 Min Readings = 22
Blank ID # = BASE-2 Max Readings = 22
Blank Value = .3429249 ug/minute C . % Difference = 10
== Reading ==== Analysie Time ==== Coulometer ==== % Difference ==
1 0.08 ©0.00 0.00
2 0.51 0.30 100.00
3 1.00 ’ 0.60 50.00
4 1.50 - 1.20 . 50.00
5 2.00 - . "12.30 . 90.24
6 2.50 54.00 - 77.22
7 . 3.00 113.80 . 52.55
8 3.50 171.20 33.53
9 4,00 ©213.50 19.81
10 4.50 239.90 . 11.00
11 5.00 253,70 _ 5.44
12 5.50 260.10 2.46 .
13 6.00 -"263.60 1.33
14 6.50 265.70 0.79
15 7.00 '266.80 0.41
16 " 7.50 267.80 ’ 0.37
17 . 8.00 268.30 0.19
18 8.50 268.90 0.22
19 9.00 269.30 0.15
20 9.80 . 269.60 0.11
21 10 00 270.00. 0.15
22 10.50 270.30 T 0.11
BLANK VALUE = 3.6 micrograms carbon:
BLANK FACTOR = 3.6 / 10.49792 = T +3.4E-01 ug/min Carbon
SAMPLE RESULTS: A - 1,33 €+ 00 Phia
( 270.3 - 3.600419 )(1)/4(/r)’m : -1—2—-36-6%9-2?”21/L Carbon

nn

( 270.3 - 3.600419 ) (1)/(1) (12) +2.222E+01 Molar Carbon

7

Sample Run By: M;&(, :
PJ MCCOWN 00000

- Acons e
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HNF-SD-WM-DP-262, REV. 0

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: 2009 DUP-2 - Date: 08/29/97 Time: 23:03:39
Sample Size = 200 uL : Analyst : . PJ MCCOWN
Dil Factor =1 . Min Readings = 22
Blank ID # = BASE-2 . Max Readings = 22
Blank Value = .3429249 ug/minute C % Difference = 10

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

1 0.08 0.00 0.00
2 0.51 0.40 100.00
3 1.01 0.60 33.33
4 T 1.50 +0.90 33.33
5 2.00 S 7.90 88.61
6 2.50 ) 46.80 . 83.12
7 3.00 107.60 . ' 56.51
8 3.50 . 165.10 34.83
9 4.00 209.20 21.08
10 4.50 237.40 11.88
C11 5.00 ) 252.50 . 5.98
12 5.50 259.90 2.85
13 6.00 263.90 ) 1.52°
14 - 6.50 266.20 0.86
15 7.00 . 267.40 0.45
i6 7.50 268.50 0.41
17 8.00 269.00 . 0.19
18 8.50 '269.60 0.22
19 9.00 - 269.90 0.11
20 9.50 '270.40 0.18
21 ' 10.00 270.70 0.11
22 10.50 271.10 . 0.15
BLANK VALUE = 3.6 micrograms carbon

BLANK FACTOR = 3.6 / 10.49792 = : +3.4E~01 ug/min Carbon

SAMPLE RESULTS:
( 271.1 - 3.600084 ) (1)/(200)

+1.337E+00 g/L Carbon
( 271.1 - 3.600084 ) (1)/(200) (12)

+1.115E-~01 Molar Carbon

Sample Run By: S o s : ‘
PJ MCCOWN ) 00000

. RO
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HNF-SD-WM-DP-262, REV. 0

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: 2009 SPK-2 Date: 08/29/97 - Time: 23:17:03
Sample Size = 200 uL Analyst : . PJ MCCOWN
Dil Factor =1 © Min Readings = 22
Blank ID # = BASE-2 ‘ ' Max Readings = 22
Blank Value = .3429249 ug/minute C % Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
1 0.08 0.00 0.00
2 0.51 © 0.30 100.00
3 1.00 0.70 57.14
4 1.50 .71.00 30.00
5 2.00 ’ - 11,00 90.91
6 2.50 . 75.70 . 85.47
7 3.00 191.50 . 60.47
8 3.50 312.50 38.72
] 4.00 407.10 - 23.24
10 ' 4.50 472.80 13.90
11 5.00 515.00 8.19
12 ) 5.50 538.70 4.40
13 6.00 550.20 2.09
14 6.50 555.80 1.01
15 - 7.00 ) 559.00 Co 0.57
16 7.50 560.70 0.30
17 8.00 562.00 0.23
18 8.50 563.00 ‘0.18
19 9.00 . 563.50 0.09
20 . 9.50 564.20 .0.12
21 . 10.00 564.70 0.09
22 10.50 . 565.10 0.07
BLANK VALUE = 3.6 micrograms carbon. -
BLANK FACTOR = 3.6 / 10.49792 = +3.4E-01 ug/min Carbon

SAMPLE RESULTS:
( 565.1 - 3.600084 ) {(1)/(200)

+2,.807E+00 g/L Carbon
( 565.1 - 3.600084 ) (1)/(200) (12)

+2.340E-01 Molar Carbon

Sample Run By: @ﬁ[{/ :
PJ MCTOWN 00000

. 200 ML :
+ . 500ML A5/ B 112



HNF-SD-WM-DP-262, REV. 0

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: S97T002011-2 Date: 08/29/97 Time: 23:30:57
. Sample Size = 200 uL . Analyst : ~ PJ MCCOWN
Dil Factor =1 ' Min Readings = 22
Blank ID # = BASE-2 . Max Readings = 22
Blank Value = .3429249 ug/minute C % Difference = 10
== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==
1 0.08 0.00 0.00
2 0.51 0.50 100.00
3 1.01 0.80 . 37.50
4 1.50 "1.50 46.67
5 2.04 14.80 89.86
6 2.54 ' 63.00 . 76 .51
7 3.04 125.80 . 49,92
8 3.54 181.00 30.50
9 4.04 220.50 17.91
10 ) 4.54 243.80 9.56
11 ’ 5.04 255.40 4.54
12 5.54 ' 261.40 2.30
13 6.04 264.40 1.13
14 6.54 266.00 0.60
15 7.04 267.40 0.52
16 ’ . 7.54 268.10 0.26
17 8.04 268.70 0.22
18 8.54 269.20 0.19
19 9.03 269.70 0.19
20 9.53 270.10 0.15
21 10.03 270.70 0.22
22 - 10.53 270.90 0.07
¢
BLANK VALUE = 3.6 micrograms carbon L
BLANK FACTOR = 3.6 / 10.49792 = o +3.4E-01 ug/min Carbon

SAMPLE RESULTS:
( 270.9 - 3.612307 ) (1)/(200)

) +1.336E+00 g/L Carbon
( 270.9 - '3.612307 ) (1)/(200) (12)

+1.114E-01 Molar Carbon

.
A

Sample Run By: &'4{ <
. ’ PJ MCC 00000

L2000 M L
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HNF-SD-WM-DP-262, REV. 0

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0 '

Sample: 2011 DUP-2 Date: 08/29/97 Time: 23:43:52
Sample Size = 200 ul Analyst : . PJ MCCOWN
Dil Factor = 1 Min Readings = 22
Blank ID # = BASE-2 Max Readings = 22
.Blank Value = .3429249 ug/minute C % Difference = 10

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

1 ¢.08 0.00 0.00
2 0.51 . 0.40 100.00
3 1.01 0.80 50.00
4 1.51 1.50 . 46.67
5 2.01 15.00 ’ 90.00
6 2.50 63.90 . 76.53
7 3.00 127.20 . 49.76
8 3.50 182.60 30.34
9 4.00 222.30 17.86
10 4.50 . 244 .60 '9.12
11 . 5.00 255.90 4.42
12 ) 5.50 261.30 2.07
13 6.00 264.10 1.06
14 6.50 . 265.90 0.68
15 7.00 267.00 ‘0.41
16 . 7.50 267.80 0.30
17 -8.00 268.40 0.22
18 8.50 268.80 0.15
19 $.00 269.30 0.19
20 9.50 269.90 0.22
21 10.00 270.20 0.11

22 '10.50 270.50 0.11

BLANK VALUE = 3.6 micrograms carbon
BLANK FACTOR = 3.6 / 10.49792 = +3.4E-01 ug/min Carbon

SAMPLE RESULTS: . . :
( 270.5 - 3.600712 ) {1)/(200) +1.334E+00 g/L Carbon
( 270.5 - 3.600712 )} (1)/(200) (12) +1,112E-01 Molar Carbon

Sample Run By: @I(Jﬁ( 3
PJ MCCO - . 00000

L200M L _
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HNF-8D-WM-DP-262, REV. o

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: S97T002013-2 Date: 08/29/97 Time: 23:56:41
Sample Size = 200 ulL © Analyst : . PJ MCCOWN
Dil Factor =1 ’ Min Readings = 22
Blank ID # = BASE-2 Max Readings = 22
Blank Value = .3429249 ug/minute C % Difference = 10

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

1 0.08 ' 0.00 0.00
2 0.51 0.50 . 100.00
3 1.01 : 0.80 37.50
4 1.51 .- 1.60 50.00
5 2.00 14.60 .. 89.04
6 2.50 : 61.10 . 76.10
7 3.00 122.90 . . 50.28
8 3.50 . 177.80 30.88
9 4.00 217.70 18.33
10 | 4.50 241.30 - 9.78
11 5.00 253.10 . 4.66
12 . 5.50 259.10 . 2.32
13 ) 6.00 262.00 1.11
14 - 6.50 263.80 : 0.68
15 7.00 265.00 0.45
16 7.50 265.80 0.30
17 . 8.00 . 266.40 0.23
18 8.50 266.90 0.19
19 9.00 267.50 0.22
20 9.50 267.90 0.15
21 10.00 268.30 0.15

22 ' 10.50 268.70 0.15

BLANK VALUE = 3.6 micrograms carbon: . .
BLANK FACTOR = 3.6 / 10.49792 = o +3.4E-01 ug/min Carbon

SAMPLE RESULTS:
( 268.7 - 3.600712 ) (1)/(200)

+1.325E+00 g/L Carbon
( 268.7 - 3.600712 ) (1)/(200) (12)

+1.105E-01 Molar Carbon

Sample Run By:

PJ MCCOWN ' 00000
oMo
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HNF-SD-WM-DP-262, REV. 0

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT
TICTOC REV 2.0

Sample: 2013 DUP-2 Date: 08/30/97 Time: 00:09:39
Sample Size = 200 ulL Analyst : . PJ MCCOWN
Dil Factor = 1 Min Readings = 22
Blank ID # = BASE-2 ) ' Max Readings = 22
Blank Value = .3429249 ug/minute C % Difference = 10

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

1 0.08 0.00 0.00
2 0.51 . 0.50 100.00
3 1.01 . 0.80 37.50
4 1.50 - °1.40 42.86
5 %-1438.00 13.90 89.93
6 %$-1437.50 60.10 . 76.87
7 %-1437.00 122.80 . 51.06
8 %-1436.50 180.50 31.97
9 %-1436.00 1222.70 18.95
10 %-1435.50 247.50 10.02
11 %-1435.00 ) 259.60 4.66
12 %$-1434.50 265.60 2.26
13 %-1434.00 268.60 1.12
14 ’ %-1433.50 . 270.60 0.74
15 %$-1433.00 271.70 0.40
16 %$-1432.50 ' 272.50 0.29
17 %$-1432.00 273.20 0.26
i8 %$~1431.50 273.80 0.22
19 %$-1431.00 274.20 0.15
20 %-1430.50 274.60 0.15
21 %$-1430.00 275.00 0.15

22 %-1429.50 275.40 0.15

BLANK VALUE = 3.6 micrograms carbon .. o
BLANK FACTOR = 3.6 / 10.49792 = . +3.4E-01 ug/min Carbon

o .
SAMPLE RESULTS : 3y, %" g tolr/5T

( 275.4 --490-2115 ) (1)/(200) +3-8288+68 g/L Carbon

( 275.4 --490.2115 ) (1)/(200) (12) +3.190E-01 Molar Carbon

1,30 €400

Sample Run By: . - :
. PJ MCCOWN 00000

. 200m L o
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HNE-SD-WM-DP-262, REV. 0

TICITOC : LA-342-100 (E-0) LIQUIDS TIC TOC
S Ty .. |Sample Size in mL (SS) 0.0000 0.0000
Dilution Factor (DF) 1| 1
lig of Carbon in Sample (C1) 5.5 0
lig of Carbon from Baseline (C2) 3.6 0
lug of Carbon =|C1-C2|
ite:Complet
08/30/97
~:Analysis:Date-.
08/30/97 TIC TOC
" Analysis Time: . [Method Detection Limit in pyg/mL 5] 40
09:48 PM
[ Sample'Point |ug of Carbon 1.90E+00
AP-103
Data Entered By: ~SKB N Date: 08/30/97
Signature of Chemist: (N2 Y. 2 pate: 9/2/97
BLANK.WB1 REV 1.0 342100ML 7 !
117
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HNF-SD-WM-DP-262, REV. 0

TIC/ITOC : LA-342-100 (E-0) LIQUIDS TIC TOC
“|Sample Size in mL (8S) 1.0000 0.0000
STANDARD Dilution Factor O - ) 1
3 Final Coulometer Reading in ug {C1) 608.9 n/a
ug of Carbon from Baseline (C2) 3.6 n/a
] Standard Book Number 25N12B nia
TIC-02 Standard Value (ug/ml) 602 ERR
QC Actual in pg/mL = Standard Value (ug/mL)
7| QC Found in pg/mL = (C1 - C2) * DF / 8S
QC Found in pg/mL for TIC =5 if C1 < C2
QC Found in pg/mL for TOC =40 if C1<C2
% Recovery = QC Found / QC Actual * 100
PJM
- Date Complete: -
08/30/97
nalysis'Date .~
08/30/97 TIC TOC
<.~Analysis:Time k’i\llethod Detection Limit in pg/mL 5 40
09:48 PM QC Actual in pg/mL 6.02E+02 ERR
3 ek ..:]|QC Found in pg/mL 6.05E+02
AP-103 [Percent Standard Recovery 100.5 ERR
Data Entered By: s , SKB Date: 08/30/97
Signature of Chemist: [N AOL\ AAC A Date:  9/2/97

STANDARD.WB1 REV 1.0

11342100\20102.WB1

342100ML
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31-Aug-97  12:09:20 AM




HNF-SD-WiM-DP-262, REV. 0

TIC/ITOC : LA-342-100 (E-0) LIQUIDS TIC TOC
P! Sample Size in mL (SS) 0.2000 0.0000
SAMPLE Dilution Factor (DF) 1 ) 1
i|ug of Carbon in Sample (C1) 270.3 n/a
||pg of Carbon from Baseline (C2) 3.6 nla
ug of Carbon/mL = (C1-C2)* DF /SS
ug of Carbon/mL for TIC =5 if C1 <C2
~ 7 -Sample:Prep: ug of Carbon/mL for TOC = 40 if C1 < C2
ample:
$97T002009
“lnstrument: Cox
TICO1
. Prepared By, ¢
SKB
08130197
<-Analysis Date: - |
TIC TOC
m Method Detection Limit in pg/mL 5 40
09: 48 PM
- Sample Point. “|ug of Carbon/mL 1.33E+03
AP-103 |
Data Entered By: . SKB Date: 08/30/97
Signature of Chemist: O Ay Date: 1/Z2/97
SAMPLE.WB1 REV 1.0 342100ML T
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HNF-SD-WM-DP-262, REV. 0

TIC/TOC : LA-342-100 (E-0)  =NE-SDMIQUIB®2, REV. 0

TIC TOC
Sample Size in mL (SS) 0.2000 0.0000
DUP |Dilution Factor ‘ (DF)| - M 1
ug of Carbon in Sample (C1) 2711 n/a
ug of Carbon from Baseline (C2) 3.6 nla
ZKnown ug of C from Original Sample 270.30 n/a
LIQUID
3atch’Numbe:
ug of Carbon/mL = (C1-C2)* DF/SS
ug of Carbon/mL for TIC =5 if C1 < C2
Hg of Carbon/mL for TOC = 40 if C1 < C2
i Sample #
$97T002009 DUP
“Thstriment Code |
mplet
08/30/97
" =Analysis:Date
08/30/97 TIC TOC
lysis: Ti Method Detection Limit in ug/mL 5 40
09:48 PM
ample Poin g of Carbon/mL 1.34E+03
AP-103 '_
Data Entered By: 2 4 SKB Date: 08/30/97
Signature of Chemist; 20 Ahns A/ Date:  4/2/97
DUP.WB1 REV 1.0 ' 342100ML ! )
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HNF-SD-WM-DP-262, REV. 0

TIC/TOC : LA-342-100 (E-0)

LIQUIDS

J[Sample Vial Data TIC TOC
SPIKE Sample Volume in mL (SS). 0.2000 n/a
“IFinal Coulometer Reading in ug (C1) 270.3 nia
20102 Spiked Vial Data

JSample Volume in mL (SPK SS) 0.2000 nla
IAmount of Spike Std. in ML (SPKVOL) 0.500 n/a
inal Coulometer Reading in ug (C2) 565.1 nla

LIQUID Spike Book Number 25N12B

\ imb pike Standard Value in pg/mi (SPK CONC) 602

0813097
alysis:Date

:lQC Actual in pg/mL = Spike Value (ug/mL)
QC Found in pg/mL = (Percent Spike Recovery)*(QC Actual) / 100

ercent Spike Recovery = (C2 - C1 * (SPK SS) / SS) / ((SPK CONC) * (SPK VOL)) *

08/30/97
y TIC TOC
QC Actual in pg/mL 6.02E+02
QC Found in ug/mL 5.90E+02
AP-103 [Percent Spike Recovery 97.9
Data Entered By: SKB P Date: 08/30/97
Signature of Chemist: 2 X Alnnsldan Dat: 4/2/97
SPIKE.WB1 REV 1.1 342100ML / m
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HNF-SD-WM-DP-262, REV. 0

TICITOC : LA-342-100 (E-0) LIQUIDS TIC TOC

Sample Size in mL (SS) 0.2000 0.0000

SAMPLE ||Dilution Factor - oF|- 4 1
ug of Carbon in Sample (C1) 270.9 nla

||pg of Carbon from Baseline (C2) 3.6 n/a

TIC-02 ]

ug of Carbon/mL =(C1-C2)* DF / SS
ug 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 1.34E+03
Data Entered By: ” SKB Date: 08/30/97
Signature of Chemist: 2 Achnsl ghn Date:  9/Z/97
SAMPLE.WB1 REV 1.0 . 342100ML 7 !
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HNF-SD-WM-DP-262, REV. 0

TIC/ITOC : LA-342-100 (E-0) LIQUIDS TIC TOC

Sample Size in mL (SS) 0.2000 0.0000

__;;_,Dilution Factor (DF)| - . - 1

‘lug of Carbon in Sample (C1) 270.5 n/a

g of Carbon from Baseline (C2) 3.6 n/a

Known ug of C from Original Sample 270.90

ug of Carbon/mL = (C1-C2)* DF/SS
pg of Carbon/mL for TIC =5 if C1 < C2
yg of Carbon/mL for TOC = 40 if C1 < C2

08/30/97
naly Date

083097 TIc TOC
naly ime Method Detection Limit in pg/mL 5 40
09:48 PM
ample Poin Mg of Carbon/mL 1.33E+03
AP-103 i_
Data Entered By: A ~ SKB_, Date: 08/30/97
Signature of Chemist: N Xelha66n Date: 9/ =/97
DUP.WB1 REV 1.0 342100ML / ! !
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HNF-SD-WM-DP-262, REV. 0

TIC/ITOC : LA-342-100 (E-0) LIQUIDS TIC TOC
/P! Sample Size in mL (SS) 0.2000 0.0000
SAMPLE Dilution Factor (DF) R 1 1
g of Carbon in Sample (C1) 268.7 nia
ug of Carbon from Baseline (C2) 3.6 nla
TiC-02
pg of Carbon/mL =(C1-C2)* DF/SS
yg 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 ug/mL 5 40
’&1 of Carbon/mL 1.33E+03
Data Entered By: - SKB ., Date: 08/30/97
Sighature of Chemist: il Xednn wedin Date:. 9/<2/9>
I 4 T

SAMPLE.WB1 REV 1.0

11342100\20102.WB1

342100ML
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HNF-SD-WM-DP-262, REV. 0

TIC/TOC : LA-342-100 (E-0) . LIQUIDS TIC TOC

ample Size in mL (SS) 0.2000 0.0000

||D|Iut|on Factor (DF) L £} R 1

|1g of Carbon in Sample (C1) 275.4 n/a

|ng of Carbon from Baseline (C2) 3.6 n/a

nown ug of C from Original Sample 268.70

Hg 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

08/30/97
- Analysis Dat

"~ 08/30/97 TIC TOC
alys € Method Detection Limit in ug/mL 5 40

09:48 kPM

amp e
AP-103

’_pg of Carbon/mL 1.36E+03

Data Entered By: . SKB Date: 08/30/97

Signature of Chemist; 7z )ZC@\AM%)—« Date: < /2/97
77

DUP.WB1 REV 1.0 342100ML
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HNF-SD-WM-DP-262, REV. O
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HNF-SD-WM-DP-262, REV. 0

THIS PAGE INTENTIONALLY LEFT BLANK

127



HNF-SD-WM-DP-262, REV. 0
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worklistrad Version 1.0 05/09/96 HNF-SD-WM-DP-262, REV. 0 Page: 1
09/29/97 13:13

LABCORE Completed RadChem Report for Worklist#: 20425

Analyst: crj Instrument: UO1 Book# 15 E}g,_‘
Method: [ P25-009 Rev/iMod B’O

Worklist Comment: AP-103 GRAB U, .1-10ML SAMPLE PREP. SPK $S=0.1ML. RCJ

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

2 BLNK 0 @U-01 U-02R8 LIQUID 1 N/A Ratio

3 SAMPLE $97T002009

-3

@U-01 v-028 LIQUID N/A 3.04E+00 0.0e+000 % Inst Erroxr

3.058+00

8 SAMPLE S97T002013 © @U-01 U-02 LIQUID N/A 2.24E+01 370.0e-005 ug/mb
N
9 DUP S977T002013 o© @U-01 U-02 LIQUID 2.24R+1 2.07B+1 7.889 RPD

Final page for worklist# 20425

Analyst Signature Date Analyst Signature Date

Reviewer Sighature Date

Units shown for QC (BLK/BKG) may not reflect the actual units.
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09/23/97 08:46 HNF-SD-WM-DP-262, REV. 0 Page:

A-0004-1

LABCORE Data Entry Template for Worklist# 20425

1

Analyst: RS Instroment: UO1 Book# \ > BEN
Method: LA-925-000 Rev/Mod ‘Y= |
Worklist Comment: AP-103 GRAB U, .1-10ML SAMPLE PREP. SPK SS=0.1ML. RCJ

S Type Sample# R A Test Matrix Group# Project

1 STD @U-01 LIQUID

2 BLNK @U-01 LIQUID

3 SAMPLE $97T002009 0 @U-01 LIQUID 97000600 AP-103 GRAB1
Analytes Requested: U-02 ., U-02E

4 DUP S97T002009 0O @U-01 LIQUID

5 SPK S97T002009 O @U-01 LIQUID

6 SAMPLE S$97T002011°0 @U-01 LIQUID 97000600 AP-103 GRABL
Analytes Requested: U-02 , U-02E

7 bUp S$97T002011 0 @U-01 LIQUID

8 SAMPLE S97T002013 0 @U-01 LIQUID 97000600 AP-103 GRABL

Analytes Requested: U-02 ., U-02E

9 DUP S97T002013 0 @U-01 LIQUID

Final page for worklist # 20425
O N C\\A\e \on - .

Analyst Signature Date nalyst Sighature Date

Data Entry Comments.

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
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HNF-SD-WM-DP-262, REV. 0

Sample ID ENVSTD 13B57
Description STANDARD
Ref. Ratio 1.101

Date/Time 08/26/87/12:06:54
Cal Y=9.43E+07X~-9.74E+02

Intensity 4379 (t= 38 us)
Laser Pulses 1000 Conc B.60E-05 + 2.02E-06 g/L°
Lifetime 258 + .686 us Dilution Factor 1 mL/mL
R2 .9997
Integrated 78389 FINAL RESULT 6.60E-05 + Z2.02E-06 g/L
Range: HIGH
Sample ID BLANK Date/Time 08/26/97/12:10:18
Description BLK Cal Y=6.51E+08X+4.88E-04
Ref. Ratio 1.089 Intensity -619 (t= 39 us)
Laser Pulses 1000 Cone + g/L
Lifetime + wus Dilution Factor X mL/mL
R2
Integrated O FINAL RESULT
Range: LOW
Sample <= Blank
Sample ID S87T002008 Date/Time 09/26/97/12:12:34
Description SAM Cal Y=89.43E+07X-9.74E+02
Ref. Ratio 1.132 Intensity 17023 (t= 38 us)
Laser Pulses 1000 Conc 2.33E~-04 + 7.09E-06 g/L
Lifetime 237 + .278 us Dilution Factor 1 mL/mL
R2 .9989
Integrated 288123 FINAL RESULT 2.33E-04 + 7.09E-08 g/L
Range: HIGH
Sample ID S87T002008 Date/Time 09/26/87/12:14:17
Description DUP Cal Y=9.43E+07X-9.74E+02
Ref. Ratio 1.128 Intensity 18001 (t= 39 us)

Laser Pulses 1000
Lifetime 272 + .451 us
R2 .9999

Integrated 334041
Range: HIGH

131

Conc 2.37E-04 + 7.23E-06 g/L
Dilution Factor 1 mL/mL

FINAL RESULT 2.37E-04 + 7.23E-06 g/L



Sample ID S97T002009
Description SPK

Ref. Ratio 1.119

Laser Pulses 1000
Lifetime 278 + .744 us
R2 .9997

Integrated 1039428
Range: HIGH

HNF-SD-WM-DP-262, REV. 0

Date/Time 08/26/97/12:16:05
Cal Y=8.43E+07X-9.74E+02
Intensity 56137 (t= 39
Conc 7.04E-04 + 2.15E-05 g/L
Dilution Factor 1 mL/mL

FINAL RESULT 7.04E-04 + 2.15E-05 g/L

Sample ID S97T002011
Description SAM

Ref. Ratio 1.149

Laser Pulses 1000
Lifetime 228 + .367 us
R2 .9989

Integrated 267132
" Range: HIGH

Date/Time 08/26/97/12:18:09
Cal Y=9.43E+07X-9.74E+02
Intensity 16287 (t= 38

Conc 2.23E-04 + B8.81E-08 g/L-

Dilution Factor 1 mL/mL

FINAL RESULT 2.23E-04 + 86.81E-08. g/L

us)

Sample ID S97T002011
Description DUP

Ref. Ratio 1.1

Laser Pulses 1000
Lifetime 284 + .779 us
R2 .89987

Integrated 353125
Range: HIGH

Date/Time 08/26/97/12:21:09
Cal Y=9.43E+07X-8.74E+02
Intensity 17866 (t= 39
Conc 2.35E-04 + 7.18E-06 g/L
Dilution Factor 1 mL/mL

FINAL RESULT 2.35E-04 + 7.18E-06 g/L

us)

Sample ID S§97T002013
Description SAM

Ref. Ratio 1.082

Laser Pulses 1000
Lifetime 246 + .481 us
R2 .9998

Integrated 286634
Range: HIGH

Date/Time 09/26/97/12:24:14
Cal Y=9.43E+07X-9.74E+02
Intensity 16252 (t= 39
Conc 2.24E-04 + 6.84E-06 g/L
Dilution Factor 1 mL/mL

FINAL RESULT 2.24E-04 + 6.84E-06 g/L

us)

Sample ID S87T002013
Description DUP

Ref. Ratio 1.102

Laser Pulses 1000
Lifetime 288 + .415 us
R2 .9999

Integrated 303819
Range: HIGH

132

Date/Time 08/26/97/12:26:19
Cal Y=9.43E+07X-8.74E+02
Intensity 15614 (t= 38
Conc 2.07E-04 + 6.28E-08 g/L
Dilution Factor 1 mL/mL

FINAL RESULT 2.07E-04 + 6.28E-06 g/L

us)




HNF-SD-WM-DP-262, REV. 0

WORKBOOK PAGE: STD1

Uranium by Phosphorescence: LA-925-009 (B-0) LIQUID/SOLID

STANDARD
ISTANDARD BOOK # 13857
OLUME OF SAMPLE (mL}) (SS) 1.00
ILUTION FACTOR OF SAMPLE {DF) 1.00
PREPARATION FACTOR OF SAMPLE (PF) 1.00
IFETIME IN MICROSECONDS 259.00
0.9997
HIGH
INSTRUMENT. UNCERTAINTY () 2.02E-06
(IR) 6.60E-05
3.70E-05
6.60E-02
6.26E-02
105.43
34
Result=DF * PF * IR * 1000
Detection Level = 3.70 E-08 * DF * PF * 1000
% Recovery = Result/ Value of Standard * 100
09/26/97 Relative % Uncertainty =1U /IR * 100
09/26/97
VI
e o
L_AP-103GRAB1 |
nalyst: ~ . __CRJ Date: 26-Sep-97
ignature of Chemist: A) WS Date: 258/41§
STANDARD.WB1 REV 2.0 925009ML /
1:925000\0UT\20425.WB1 09/26/97 16:18:38




HNF-SD-WM-DP-262, REV. 0

WORKBOOK PAGE: BLANK2
Uranium by Phosphorescence: LA-925-009 (B-0) LIQUID/SOLID

BLANK
OLUME OF SAMPLE (mL) (SS) 1.00

im DILUTION FAGTOR OF SAMPLE (DF) 1.00

LIFETIME IN MICROSECONDS 0.00
R2 VALUE 0.0000
e : RANGE (HIGH OR LOW) Low
1 INSTRUMENT UNCERTAINTY () 0.00E+00
INSTRUMENT RESULT (R)| - 0.00E+00
DETECTION LEVEL (ug/mL) 3.70E-03

RESULT (ug/mL) < 3.70E-03

i N
[ wizos2s-BLK RELATIVE % UNCERTAINTY N/A

Result = DF * PF * DDF * IR * 1000

Detection Level = 3.70 E-08 * DF * PF * DDF * 1000

Relative % Uncertainty =IU /1R ¢ 100

lAnalyst: CRJ Date: 26-Sep-97

Signature of Chemist. @}J X{\ X/\/Jf% RWS pate: §/24 / a"

BLANK.WB1 REV 2.0 925009ML / ! !
134

1:\025009\0UT\20425. WB1 09/29/97 13:06:02




HNF-SD-WM-DP-262, REV. 0

WORKBOOK PAGE: SAM3

Uranium by Phosphorescence: LA-925-009 (B-0) LIQUID/SOLID

SAMPLE
lIVOLUME OF SAMPLE (mL) (SS) 1.00
DILUTION FACTOR OF SAMPLE (DF) 1.00
PREPARATION FACTOR OF SAMPLE (PF) 100.00
DIGEST DILUTION FACTOR (DDF) 00

237.00

LIFETIME IN MICROSECONDS
R2 VALUE 0.9999
RANGE (HIGH OR LOW) HIGH
INSTRUMENT UNCERTAINTY (v 7.09E-06
INSTRUMENT RESULT (IR) 2.33E-04
DETECTION LEVEL (pg/mL) 3.70E-03
CONCENTRATION IN SOLUTION (g/L) 2.33E-02
RESULT (ug/mL) 2.33E+01
3.0

RELATIVE % UNCERTAINTY

Result = DF * PF * DDF * IR * 1000

Relative % Uncertainty = IU /IR * 100

Detection Level = 3.70 E-08 * DF * PF * DDF * 1000

lAnalyst:

CRJ

Date: 26-Sep-97

Signature of Chemist.

SAMPLE.WB1 REV 2.0 925009ML

135

11925009\0UT\20425. WB1 09/29/97

(A \/SQ‘,QN\K A rws

13:06:31

Date:q,/ qu/ a”




HNF-8D-WM-DP-262, REV. 0

WORKBOOK PAGE: DUP4

Uranium by Phosphorescence. LA-925-009 (B-0) LIQUID/SOLID

OLUME OF SAMPLE (mL) (SS)

DILUTION FACTOR OF SAMPLE (DF)

j PREPARATION FACTOR OF SAMPLE (PF)

DIGEST DILUTION FACTOR (DDF)

272.00

ILIFETIME IN MICROSECONDS

|IR2 VALUE 0.9999
HIGH

INSTRUMENT UNCERTAINTY (V) 7.23E-06
NSTRUMENT RESULT (IR) 2.37E-04
3.70E-03
|[CONCENTRATION IN SOLUTION (g/L) 2.37E-02
|RESULT (pg/mL) 2.37E+01
RELATIVE % UNCERTAINTY 3.1

Result = DF ®* PF * DDF * IR * 1000

Detection Level = 3,70 E-08 * DF * PF * DDF * 1000

Relative % Uncertainty =1U /IR * 100

IAnalyst:

CRJ

Date: 26-Sep-97

0
Signature of Chemist: 64!\” M/\Wdzr,\ RWS

Date: 3/27/:{ 7

SAMPLE.WB1 REV 2.0 925009ML

136

1\925009\0UT\20425.WB 1 09/29/97 13:06:54




HNF-SD-WM-DP-262, REV. 0

WORKBOOK PAGE: SPIKES

Uranium by Phosp

% 7. 4

i 97004595
\

//////ACONCENTRATION IN SOLUTION {g/L)

02009 |

2 el A
7 ”

horescence: LA-925-009 (B-0) LIQUID/SOLID

"/66.

PIKE VALUE (gfl)
INITIAL VOLUME OF SPIKE (mL)

1

Concentration = IR * DF * PF
QC Actual {pgimL) = SV (g/t} * 1000
QC Found (pg/mL) = (CONC - SR)* OSV/IV* 1000

% Recovery = QC FOUND / QC ACTUAL

QC ACTUAL = 4.92E4+01 pg/mL
QC FOUND = ATIEH 01 pgiml
% SPIKE RECOVERY = 96.7%

CRJ Date: 26-Sep-97

Signature of Chemist:

SPIKE WB1 REV 20

11925009\0UT\20425 WB1

925009ML

Q i
(kA )\\/ Nt Ak RWS _ Date: 7’/29[/47

137

09/29/97 14:1057



HNF-SD-WM-DP-262, REV. 0

WORKBOOK PAGE: SAM6

SAMPLE

Uranium by Phosphorescence: LA-925-009 (B-0) LIQUID/SOLID

SAMPLE
OLUME OF SAMPLE (mL) (88) 1.00
DILUTION FACTOR OF SAMPLE (DF) 1.00
PREPARATION FACTOR OF SAMPLE (PF) 100.00

DIGEST DILUTION FACTOR

(DDF)

00

229.00

IFETIME IN MICROSECONDS

R2 VALUE 0.9999

RANGE (HIGH OR LOW) HIGH
INSTRUMENT UNCERTAINTY () 6.81E-06
(IR} 2.23E-04
3.70E-03
CONCENTRATION IN SOLUTION (g/L) 2.23E-02
HRESULT (ug/mL) 2.23E+01
3.1

_IRELATIVE % UNCERTAINTY

il Result=DF *PF* DDF*IR* 1000

Il Relative % Uncertainty =1U /IR * 100

Detection Level = 3.70 E-08 * DF * PF * DDF * 1000

[Analyst:

CRJ

Date: 26-Sep-97

Signature of Chemist: -

SAMPLE.WB1REV 2.0 925009ML

138

11925009\0UT\20425.WB1 09/29/97

Q\)} 5{(}!/\/‘&” RWS

13:08:48

Date: 7/2‘?/?'7
{ [




HNF-SD-WM-DP-262, REV. 0

WORKBOOK PAGE: DUP7

Uranium by Phosphorescence: LA-925-009 (B-0) LIQUID/SOLID

DUP
OLUME OF SAMPLE (ml) {SS) 1.00
DILUTION FACTOR OF SAMPLE (DF) N 1.00
PREPARATION FACTOR OF SAMPLE (PF) 100.00
(DDF) | ‘
LIFETIME IN MICROSECONDS 294.00
0.9997
HIGH
INSTRUMENT UNCERTAINTY (1U) 7.18E-06
INSTRUMENT RESULT (IR} 2.35E-04
3.70E-03
ICONCENTRATION IN SOLUTION (g/L) 2.35E-02
RESULT (ug/mL) 2.35E+01
RELATIVE % UNCERTAINTY 3.1
Result = DF * PF * DDF * IR * 1000
Detection Level = 3.70 E~08 * DF * PF ®* DDF * 1000
Relative % Uncertainty = [U /IR * 100
lAnalyst: - /) 1 CRJ Date: 26-Sep-97
Signature of Chemist: w X(\j/\/uw}\ RWS Date: 7/ Zﬂ/ a7
SAMPLE.WB1 REV 2.0 925000ML, / o
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HNF-SD-WM-DP-262, REV. 0

WORKBOOK PAGE: SAM8

Uranium by Phosphorescence: LA-925-009 (B-0) LIQUID/SOLID

SAMPLE
OLUME OF SAMPLE (mL) (SS) 1.00
Im_ DILUTION FACTOR OF SAMPLE (DF) 1.00
f|PREPARATION FACTOR OF SAMPLE (PF) 100.00
DIGEST DILUTION FACTOR (DDF) o
LIFETIME IN MICROSECONDS 246.00
R2 VALUE 0.9998
JIRANGE (HIGH OR LOW) HIGH
INSTRUMENT UNCERTAINTY (u) 6.84E-06
NSTRUMENT RESULT (IR) 2.24E-04
| © o  |oeTEcTiON LEVEL (ugimL) 3.70E-03
e s
|CONCENTRATION IN SOLUTION (giL) 2.24E-02
RESULT (ug/ml) 2.24E+01
$97T002013 RELATIVE % UNCERTAINTY 34
Resuit = DF * PF * DDF * IR * 1000
Detection Level = 3.70 E-08 * DF * PF * DDF * 1000
Relative % Uncertainty =1U /IR * 100
lAnalyst: ~ CRJ Date: 26-Sep-97
Signature of Chemist: (Z\A) W RWS Date: 9/ 2 ‘i/? 7
SAMPLE.WB1 REV 2.0 925009ML r
149
1A925009\0UT\20425.WB1 09/29/67 13:00:33




WORKBOOK PAGE: DUP9

HNF-SD-WM-DP-262, REV. 0

Uranium by Phosphorescence: LA-925-009 (B-0) LIQUID/SOLID

OLUME OF SAMPLE (mL) (SS)
IDILUTION FACTOR OF SAMPLE (DF)
(PF)
DIGEST DILUTION FACTOR (DDR) i v
288.00
0.9999
RANGE (HIGH OR LOW) HIGH
INSTRUMENT UNCERTAINTY (1) 6.29E-06
INSTRUMENT RESULT (IR) 2.07E-04
DETECTION LEVEL (ugImL) 3.70E-03
I__ ICONCENTRATION IN SOLUTION (g/L) i 2.07E-02
RESULT (ug/imL) 2.07E+01
RELATIVE % UNCERTAINTY 3.0
Resuit = DF ® PF * DDF * IR * 1000
=3.70 E-08 ® DF * PF * DDF * 1000
Relative % Uncertainty =1U /IR * 100
lAnalyst: . CRJ Date: 26-Sep-97
Signature of Chemist: (i Z I ,U X{‘M)ﬁd}/\ Date: ?/ch/ q°
SAMPLE WB1 REV 2.0 925009ML VR [
141
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HNF-SD-WM-DP-262, REV. 0

RADIOCHEMICAL ANALYSIS



"HNF-SD-WM-DP-262, REV. 0 -
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HNE-8D-WM-DP-262, REV. 0
worklistrad Version 1.0 05/09/96 Page:
10/02/97 13:26

LABCORE Completed RadChem Report for Worklist#: 20096

Analyst: pjm Instrument: GEAOQ! Book#
Method: Rev/Mod
Worklist Comment: AP103, @GEA-01 STD:1.0mL Sam Size: See traveler. skm

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

L Z %:Recovery:
1 81D 0 AGEA-01  C060-02E LIQUID 1 2.52 2.520 % Ct Error
: 6813 UID:  “S5:u762e-03 61736+ 03! 116800 % Recovery
CS13702E LiauiD 1 3.07 3.070 % Ct Error
. 1£060%02: . L1QUID. 1 %5:36e:5 : uCi/mL
2 BLNK 0 QGEA-01 CS13702 LIQUID 1 <6.63e-5 uci/mL

RS0 C060% C1QUID: - oNJA. T 65307604 630.7e:006  uCi/mL
C060-02E L1QUID n/a 0.0e+000 % Ct. Ervor

w

$971002010

: 00 -G/t
SAMPLE $977002010 €S13702E LIQUID 0.260 0.0e+000 % Ct. Error
1 (iR B8e RED
4 DUp $97T002010 O QGEA-01 C060-02E LIQUID 1 n/a % Ct Error
: 1 6ST3702 LTQUTD.  :6.406+00°  6:44e+00 0.623 RPD
$97T002010 0  @GEA-01 CS13702€ LIQUID 1 0.260 0.260 % Ct Error
; 0 ‘@GEA-01. ©C060+02 L1QUID N/A < 1.283e-03 128.3e-005  uCi/mlL
S SAMPLE 971002012 0 DGEA-01 C060-02E LIQUID N/A n/a 0.0e+000 % Cct. quor
§ . AGEAZQY, £$13702. LIQUID N/A 6:660e+00 0.0e+000  uCi/mlL
5 SAMPLE $977002012 0O @GEA-01 CS13702E LIQUID N/A 0.360 0.0e+000 % Ct. Error
ETQUID: 1 <1 28833..0 RPD
$977002012 €060-02E LIQUID % Ct Error
Uig18iReD.

$971002012 Cs13702E Li1QuiD 0.190 % Ct Error

:37.7:26:-006. uCiH/ml.

C060-02E LlQUiD

7 SAMPLE $977002014 0 0.0e+000 % Ct. Error
7 2014705 L 9GEA-0T ~CSI3702LIQUID _N/A -6:420e+00 0.0e+000  uCi/mL

7 SAMPLE $977T002014 O AGEA-01 CS13702E LIQUID N/A ¢.200 0.0e+000 % Ct. Error
8:pup: 1§97T00201% O @GEA-01 C060-02 LIQUID  <3.77e-4  <3.86e-4 RPD

8 DuP $977002014 O AGEA-01 C€060-02E LIQUID 1 n/a % Ct Error
&;DUP - iS97T002014510: | OGEATOR. <€S13702 LIQUID  6.42e400  '6.52e+00 1.546 RPD

8 $977002014 0  @GEA-01 CS13702E LIQUID 1 0.190 0.190 % Ct Error

Comments Section:

" Comments for sample# S97T002010 and test @GEA-01 .
DL=0 => n/a.

Comments for sample# S97T002012 and test @GEA-01 .
DL=0 => n/a.

Comments f;)r sample# S97T002014 and test @GEA-01 .

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

143.1



worklistrad Version 1.0 05/09/96 HNF'SD-WM‘DP‘262, REV.O
10/02/97 13:26..

LABCORE Completed RadChem Report for Worklist#: 20096

Page:

2

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield  Unit
DL=0 => n/a.

Final page for worklist# 20096

Analyst Signature Date Analyst Signature Date

10 /2[4
viewer Signature Date

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

143.72



0529197 10:45 HNF-SD-WM-DP-262, REV.0 Page:
o LABCORE Data Entry Template for Worklist# 20096

Analyst: B Instrument: GEAQ0 ﬁ Book# 75173

Method: LA-548-121  Rev/Mod )—/ 0
Worklist Comment: AP103, @GEA-01 STD:1.0mL Sam Size: See traveler. skm

S Type Sample# R A Test Matrix Groupit Project

1 STD l @GEA-01 LIQUID

2 BLNK @GEA-01 LIQUID

3 SAMPLE S97T002010 0O @GEA-01 LIQUID 97000600 AP-103 ‘GRABl
Analytes Requested: C060-02 , CO60-02E, (CS13702 , CS13702E

4 DUP S97T002010 © @GEA-01 LIQUID

S SAMPLE $97T002012 0 @GEA-01 LIQUID 97000600 AP-103 GRAB1
Analytes Requested: C060-02 , CO60-02E, CS13702 , CS13702E

6 DUP - $97T002012 0 @GEA-01 _LIQUID

7 SAMPLE $97T002014 O @GEA-01 LIQUID 97000600 AP-103 GRABL

Analytes Requested: C060-02 , C060-02E, CS13702 , CS13702E

8 DUP S97T002014 0 @GEA-01 LIQUID

Final page for worklist # 20096

Bl 4L ’
nalyst Signature " Date

Data Entry Comments:

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

* 222-S Laboratory Counting Room 1-SEP-1997 05:13:21.83 *

Ak R KA I I A A IR Tk Tk kT hkdhkhhkdhhkhhkhhhkhhhrhhrkkhdhhhhkbhkhkhhhkdhhdkdhkhhbbrbrhkhdrdhddr
>»55>>5>>>>> SAMPLE INFORMATION <<<<<<K<L<KLK Q! NP

Worklice s Jooed HNF-SD-WM-DP-262, REV. 0

Sample ID: WL20096-STD Removed by:
Sample Size: 1.00000E-03 L :
Dilution Factor: 1.00000E+00 7? é{:%z4;9/

>>5>>>5>>>>> COUNT INFORMATION <<<<<<L<K<K

Detector ID: GEAl Verified by:
File Number: dka300:[spec.GEA1]}1g1050.cnf \
Geometry: 41 QK}U"\L\/ 4 \1 Y
Count Time: 0 00:50:00.00 sec 0
Real Time: 0 00:50:15.68 sec
Dead Time: 0.5%
>555>>>5>>> ANALYSIS INFORMATION <<<<<K<<<LK
Sample Count Times 1-SEP-1997 04:22:27.56
Decayed to: 1-SEP-1997 04:22:27.56
Standard Deviations: 2
Analysis Librarys ENVGEA
Analyst: VR

Background Subtract: DKA300: [ SPEC.GEA1]1GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<K<LKKLK
Date of last energy calibration: 20-MAR-1996 09:10:33.62
Date of last efficiency calibration: 20-MAR-1996 09:10:52.48
P R R R R R R R R R R R R R s X T P RS R R S LRt

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw $Err Fit Nuclides Activity
. uCi/L

0 12.25 75 1.14 25.15 23 7115.7

0 31.78 1032 1.06 64.21 60 9 12.6

o} 36.20 324 1.11 73.04 69 10 37.4

o] 59.64 . 185 1.31 119.93 116 8 (59.4 AM-241 0.128

0 661.47* 5559 1.40 1323.58 1316 13 .1 cs-137 6.73

0 1172.83 4303 1.80 2346.56 2337 20 3.6 CO-60 7.41

0 1332.06 3803 1.90 2665.15 2655 18 3.5 CO-60 7.25

0 1406.94 14 1.48 2814.97 2812 7 88.6

0 1764.51«% 16 1.75 3530.52 3524 15116.5
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‘Sumimary- of Nuclide Activity Page :
Sample ID : WL20096-STD Acquisition date : 1-SEP-1997 04:22:27
-SD-WM-DP- .0
Total number of lines in spectrum . 9 HNF-SD-WM-DP-262, REV.
Number of unidentified lines 3 -
Number of lines tentatively identified by NID 6 66.67%
Nuclide Type :
wWtd Mean wWtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife  Decay uCi/L uCi/L 2-Sigma Error %Error Flags
CO-60 5.27Y 1.00 7.325E+00 7.325E+00 0.185E+00 2.52
CS-137 30.00Y 1.00 6.730E+00 6.730E+00 0.207E+00 3.07
Total Activity : 1.418E+01 1.418E+01
Grand Total Activity : 1.418E+01 1.418E+01
Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit
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HNF-SD-WM-DP-262, REV. 0

‘Minimum Detectable Activity Report Page : 3
Sample ID : WL20096-STD Acquisition date : 1-SEP-1997 04:22:27
Bckgnd Energy MDA

Nuclide Sum (keV) (uCi/L)
BE-7 432. 477.59 7.3185E-01
Na-22 40. 1274.53 5.9213E-02
NA-24 24. 1368.55 5.0697E-02
K-40 573. 1460.75 2.1891E+00
CR-51 494, 320.08 5.6045E~01
MN-54 269. 834.83 1.0082E-01
C0-56 287. 846.76 1.0554E-01
C0-57 758. 122.06 4.2387E-02
C0-58 245. 810.78 9.4414E-02
FE-59 251. 1099.25 2.1988E-01
SE-75 585. 264.66 8.9564E~02
SR-85 393. 514.01 8.0631E-02
Y-88 8. 1836.06 3.9122E-02
NB-94 254. 871.09 1.0213E~01
ZRNB-95 271. 724.18 2.0346E-01
RU-103 351, 497.08 7.8055E-02
RURH-106 236. 621.93 1.4565E+00
AG-108m 260. 722.94 ’ 9.5721E-02
CD-109 640. 88.03 8.3876E-01
AG~-110M 421. 657.76 1.0642E-01
SN-113 485. 391.69 1.0441E-01
TE-~123m 713. . 159.00 4,8087E-02
SB-124 260. 602.73 7.5150E-02
SB-125 449, 427.89 2.3728E-01
TE-125m 740. 109.27 1.2222E+01
I-129 509. 39.60 4.1173E-01
I-131 456. -364.48 7.5046E-02
CSs-134 265. 604.70 7.6172E-02
BA-140 292. 537.31 2.8637E-01
LA-140 9. 1596.21 3.8444E-02
CEPR-144 793. 133.51 6.9868E~01
EU-152 31. 1408.01 2.7400E-01
EU-154 40. . 1274.51 1.7185E~-01
EU-155 ' 715. 105.31 1.5360E-01
HG-203 529. 279.20 6.3966E~02
TL-208 550. 277.36 8.3644E-01
BI-212 259. 727.18 1.3137E+00
PB-212 748. 238.63 1.2489E-01
BI-214 405. 609.31 2.0529E-01
PB-214 585. 351.92 3.3247E-01
RA-224 630. 240.99 1.2752E+00
RA-226 784. 186.10 1.3329E+00
AC-228 359. 911.21 4.7188E~-01
TH-228 791. 84.37 2.6325E+00
TH-229 617. 88.47 1.2053E-01
PA-233 502. 312.17 1.4439E-01
UTH-233 640. 245.34 4.8166E+01
PA-234M 245. 1001.03 1.9211E-01
TH-234 : 704. 63.29 6.9220E-01
U-235 785. 185.71 8.1084E~-02
NP-237 729. 86.48 2.5938E~-01
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HNF-SD-WM-DP-262, REV. O

‘Minimum Detectable Activity Report (continued) Page : 4

Sample ID : WL20096-STD Acquisition date : 1-SEP-1997 04:22:27
Bckgnd Energy MDA

Nuclide Sum (keV) (uCi/L)

NP-239 729. 106.12 1.4873E-01

PU-239 777. 129.30 5.8982E+02

AM-243 744. 74.67 5.3201E-02
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ThIhTRhk TRk kb hh kR hrkh ko kkkkkhkhhhhhhhhhhhhhhhhhhhhhh bk kb hddhhhhkhkrrkkkkkkhhdk ks

%* 222-S Laboratory Counting Room - 1-SEP-1997 08:59:30.60 *
khkkkhkkhhkkhkkhkkhhkhkhkkhhhbdhdhddhdhkrhdhkdkdkdddrdhkhkdhodhhdrhkhhhdbhdbhhhdhdbhhbhbdddhhdrdd
>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< HNF-SD-WiM-DP-262, REV. 0

Worklist #: 20096
Sample ID: WL#20096-BLK Removed by:
Sample Size: 5.00000E-04 L :
Dilution Factor: 1.00000E+00 ‘7%00574&7/1 Y,
>>>>>>>>>> COUNT INFORMATION <<<<<<K<K<LKKLK
Detector 1ID: GEAl Verified by:
File Number: dka300:[spec.GEA1]1gl051.cnf
Geometry: 41 ebarie 7 /7/ 77
Count Time: 0 02:30:00.00 sec J 7 7
Real. Time: 0 02:30:33.33 sec
Dead Time: 0.4%
>>>>>>>>>> ANALYSIS INFORMATION <<<<<K<K<KLKKK
Sample Count Time: 1-SEP-1997 06:28:20.87
Decayed to: 1-SEP-1997 06:28:20.87
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: NEW

Background Subtract: DKA300: [SPEC.GEA1l]1GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<K<LKK
Date of last energy calibration: 20-MAR-1996 09:10:33.62
Date of last efficiency calibration: 20-MAR-1996 09:10:52.48
RS R R RS LR R RS SR LR AR EEE RS EEEEEREEEEEEEE LIRS R R R R R TR T

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/L

5 12.95 241 1.24 26.55 22 16 47.4 3.92E+00

5 15.85 274 1.27 32.35 22 16 46.6

0 1592.34~ 67 6.32 3185.96 3171 33 62.9

0

1800.10 23 0.73 3601.74 3595 15 73.7
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HNF-SD-WM-DP-262, REV, 0

Summary'of Nuclide Activity Page : 2
Sample ID : WL#20096-BLK Acquisition date : 1-SEP-1997 06:28:20
Total number of lines in spectrum 4
Number of unidentified lines 4
Number of lines tentatively identified by NID 0 0.00%
##%% There are no nuclides meeting summary criteria #*#%%*
Flags: "K" = Keyline not found "M" = Manually accepted
"EM" = = Nuclide specific abn. limit

Manually edited npn
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HNF-SD-WM-DP-262, REV. 0

Minimum-Detectable Activity Report Page 3
Sample ID : WL#20096-BLK Acquisition date : 1-SEP-1997 06:28:20
Bckgnd Energy MDA

Nuclide Sum {keV) (uCi/L)
BE-7 309. 477.59 4.1486E-01
NA-22 89. 1274.53 5.7234E-02
NA-24 49. 1368.55 4.8631E-02
K-40 1705. 1460.75 2.4920E+00
CR-51 621. 320.08 4.1831E-01
MN-54 183. 834.83 5.5923E-02
C0-56 176. 846.76 5.5593E-02
CO-57 1504. 122.06 3.9570E-02
CO-58 150. 810.78 4.9713E-02
FE-59 132. 1099.25 1.0808E-01
CO-60 : 72. 1332.50 5.3648E-02
SE-75 804. 264.66 6.9763E-02
SR-85 371. 514.01 5.2316E-02
Y-88 21. 1836.06 3.9170E-02
NB-94 134. 871.09 5.0018E-02
ZRNB-95 215. 724.18 1.2132E-01
RU-103 270. 497.08 4.5877E-02
RURH-106 227. 621.93 9.5167E-01
AG-108m 193. 722.94- 5.5282E-02
CD-109 1270. 88.03 7.8239E-01
AG-110M 199. 657.76 4.9346E-02
SN-113 394. 391.69 6.2929E-02
TE-123m 1425. 159.00 4.5037E~02
SB-124 258. 602.73 4.9966E-02
S$B-125 370. 427.89 1.4400E~-01
TE~125m 1447. 109.27 1.1328E+01
I-129 787. 39.60 3.3948E-01
I-131 504. 364.48 5.2699E-02
cs-134 257. 604.70 5.0076E-02
Cs-137 292. 661,66 6.6284E~02
BA-140 250. 537.31 1.7744E~-01
LA-140 40. 1596.21 5.0228E-02
CEPR-144 1523. 133.51 6.4175E~01
EU-152 56. 1408.01 2.3908E-01
EU-154 89. 1274.51 1.6619E-01
EU-155 1391. 105.31 1.4192E-01
HG-203 762. 279.20 5.0992E-02
TL-208 766. 277.36 6.5564E-01
BI-212 234. 727.18 8.3324E~-01
PB-212 - 1246. 238.63 1.0700E-01
BI-214 649. 609.31 1.7224E-01
PB-214 814. 351.92 5.7927E-01
RA-224 1040. 240.99 1.0940E+00
RA-226 1320. 186.10 1.1477E+00
AC-228 372. 911.21 3.2006E~01
TH-228 1435, 84.37 2.3517E+00
TH~-229 1266. 88.47 1.1426E-01
PA-233 618. 312.17 1.0665E-01
UTH~-233 897. 245.34 3.7897E+01
PA-234M 147. 1001.03 1.0034E-01
TH~234 1199. 63.29 5.9919E-01

151



Minimum Detectable Activity Report (continued)

Sample ID : WL#20096-BLK

Bckgnd
Nuclide Sum
U-235 1335.
NP-237 1291.
NP-239 1417,
PU-239 1504.
AM-241 1144.
AM-243 1564.

Enerqgy
(keV)

185.71
86.48
106.12
129.30
59.54
74.67

152

Acquisition date

MDA
(uCi/L)

7.0150E-02
2.2886E-01
1.3884E-01
5.4387E+02
7.3920E-02
5.1101E-02

HNF-SD-Wi-DP-262, REV. 0
: Page

1-SEP-1997 06:28:20
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khkhhkhhkkkhkkhkhkhhhhdhkrkbhhhdkhhhdhhhddhhdbhhhhdkhhhhhkhhohddhhrkdkhbhhhhdbhdhdhbhbbhhdhkrdkrr

% 222-S Laboratory Counting Room

1-SEP-1997 13:16:33.54 *

P L T L R R L T R T T T T T 1)
>>>5>>>>>>> SAMPLE INFORMATION <<<<<<K<<KK

Worklist #:
Sample ID:
Sample Size:

Dilution Factor:

- >>>>>>>5>> .COUNT
Detector ID:

File Number:
Geometry:
Count Time:
Real Time:
Dead Time:

20096
S97T2010-SAM
5.00000E-04 L
1.00000E+00

Removed by: .
AL A
Verified by:

Q,M«W\,u/
Y

INFORMATION <<<<<<<<L<

GEAl
dka300:[spec.GEA1]11g1053.cnf
43

al»l9

0 02:30:00.00 sec
0 02:33:24.67 sec
2.2%

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<K<K<KK
Sample Count Time: 1-SEP-1997 10:42:30.17
Decayed to: 1-SEP-1997 10:42:30.17
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: NEW
Background Subtract: DKA300: [ SPEC.GEAL ] 1GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<K<K<<<
Date of last energy calibration: 20~MAR~1996 09:10:33.62
Date of last efficiency calibration: 20-MAR-1996 09:13:20.37
Khkhkkkkhkhkkdhhkrkhkhhhkhkhhkdrhhhkhkhhkhkhhhkkhhhhkhhhhhhhhhhhkhhhhhkhdhhhhhhddhhddhrhhhdorohkhrkix

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw $%Err Fit Nuclides Activity
. uCi/L
0 12.13 433 0.61 24.92 23 6 83.7 ﬁﬁty&/
0 21.60 3268 1.08 43.85 40 8 15.4 AAZ
10 29.98 19158 2.16 60.60 52 27 5.4 2.90E+02 ;;&?6 16.1
10 31.76 95445 1.04 64.17 52 27 0.8
10 36.07 32245 1.68 72.78 52 27 2.2 %ﬂﬁ
1 72.61% 3522 1.01 145.85 142 12 11.7 2.43E+00 P 4
1 74.75% 6650 0.94 150.13 142 12 6.5 AM-243 28.2 @¥
0 84.50%* 3516 1.07 169.64 166 8 14.7 " TH-228 714.
TH-229 58.3 (0»71’
0 87.24%* 844 0.82 175.11 173 7 53.3 NP-237 17.5 (X
CD-109 60.2
TH-229 8.79
0 624.88 283 2.37 1250.38 1247 8 65.8
0 661.40*« 645743 1.43 1323.43 1315 16 0.3. CcsS-137 6.398E+03
0 1315.24 38 0.86 2631.49 2623 13 95.1
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HNF-SD-W-DP-262, REV. 0,

" Summary of Nuclide Activity e : 2

Sample ID : S97T2010-SAM Acquisition date : 1-SEP-1997 10:42:30

Total number of lines in spectrum 12

Number of unidentified lines 7

Number of lines tentatively identified by NID 5 41.67%
Nuclide Type :

wWtd Mean wWtd Mean
. Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error $%Error Flags
TH=228 1.91y 1-+-00—F+H4IE+02 F=342E+02 +0538+02 HFh—ptpt-7—
9 4 ~50—B-TIAEFOD 8594 468 -
0 3 - 4% 4

Total Activity s 7.243E+03 . 7.243E+03

Grand Total Activity : 7.243E+03 7.243E+03

Manually accepted

Flags: "K" = Keyline not found "M
= Nuclide specific abn. limit

"E" Manually edited A
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HNF-SD-WM-DP-262, REV. 0 3
e :

Minimum Detectable Activity Report Pag
Acquisition date : 1-SEP-1997 10:42:30

Sample ID : S97T2010-SAM

Bckgnd Energy MDA

Nuclide Sum (keV) (uCi/L)

BE-7 20015. 477.59 4.0195E+01
NA-22 100. 1274.53 6.5712E-01
NA-24 64. 1368.55 5.9025E-01
K-40° 1777. 1460.75 2.7275E+01
CR-51 16094. 320.08 2.5372E+01
MN-54 155. 834.83 6.1224E-01
CO-56 156. 846.76 6.2202E-01
c0o-57 17392. 122.06 1.8617E+00
CO-58 169. 810.78 6.2871E-01
FE-59 137. 1099.25 1.2311E+00
CO-60 86. 1332.50 6.3074E-01
SE-75 15978. 264.66 3.7011E+00
SR-85 10289. 514.01 3.3348E+00
Y-88 26. 1836.06 4.7826E-01
NB-94 143. 871.09 6.0833E-01
ZRNB-95 200. 724.18 1.4229E+00
RU-103 12684. 497.08 3.7846E+00
RURH-106 3413. 621.93 4.4305E+01
AG-108m 187. 722.94 6.6157E-01
AG-110M 24137. 657.76 6.4400E4+00
SN-113 18963. 391.69 5.2311E4+00
TE~123m 18092. 159.00 2.0489E+00
SB-124 3601. 602.73 2.2466E+00
SB-125 22039. 427.89 1.3355E+01
TE-125m 15818. 109.27 5.3728E+02
I-131 17152. 364.48 3.6782E+400
Cs-134 3683. 604.70 2.2814E+00
BA-140 7480. 537.31 1.1700E+01
LA-140 33. 1596.21 4.9480E-01
CEPR-144 17105. "133.51 2.8905E+01
EU-152 59. 1408.01 2.6193E+00
EU-154 100. 1274.51 1.9102E+00
EU-155 15476. 105.31 6.8687E+00
HG-203 15664. 279.20 2.7498E+00
TL-208 15816. 277.36 3.5450E+01
BI-212 273. 727.18 1.0908E+01
PB-212 17962. 238.63 4.8670E+00
BI-214 3843. 609.31 5.1099E+00
PB-214 16971. 351.92 3.2325E+01
RA-224 17648. 240.99 5.3902E+01
RA-226 27925. 186.10 6.5026E+01
AC-228 385. 911.21 3.7981E+00
PA-233 16024, 312.17 6.4649E+00
UTH-233 17044, 245.34 1.9712E+03
PA-234M 164. 1001.03 1.2096E+00
TH-234 13748. 63.29 2.9721E+01
U-235 27420. 185.71 3.9184E+00
NP-239 15557. 106.12 6.6598E+00
PU-239 17446. 129.30 2.5150E+04
AM-241 13430. 59.54 3.5741E+00
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* 222-S Laboratory Counting Room 1-SEP-1997 16:12:50.15 *
LR s E R Y Y R R T
>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<K HNF-SD- P
Worklist #: 20096 SD-WM-DP 262, REV.0
Sample ID:s S97T2010-DUP ' Removed by:
Sample Size: 5.00000E-04 L \7Z¢;/
Dilution Factor: 1.00000E+00 %ﬁ&(
>>>>>>>>>> COUNT INFORMATION <<<<<<K<K<KLK l/
Detector ID: GEA1l Verified by:
File Number: dka300:[spec.GEA1]1gl055.cnf
Geometry: 43 LK yonan A & '2-\ at
Count Time: 0 02:30:00.00 sec ¢,
Real Time: 0 02:33:27.13 sec
Dead Time: 2.2%
>>>>>>5>>>> ANALYSIS INFORMATION <<<<<<<K<<K
Sample Count Time: 1-SEP-1997 13:38:46.71
Decayed to: 1-SEP-1997 13:38:46.71
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: NEW

Background Subtract: DKA300:[SPEC.GEA1]1GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<K
Date of last energy calibration: 20-MAR-1996 09:10:33.62
Date of last efficiency calibration: 20-MAR-1996 09:13:20.37

LR RS RS R R A LR R R R R R Y e e ]

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Brr Fit Nuclides BActivity
uCi/L
0 12.12 360 0.55  24.90 23 5 87.8 3q¢ﬂ
0 21.55 2985 1.09 43.75 40 8 16.9 Rl
7 29.47 14458 1.62 59.58 52 28 5.9 3.29E+02 I-129 12.2
7 31.77 99001 1.06 64.18 52 28 0.8
7 36.10 31678 1.65 72.85 52 28 2.2 AWJL
1 72.62% 3782 1.00 145.87 142 12 10.9 1.98E+00 ™~ \*
1 74.76% 6746 0.94 150.16 142 12 6.4 am-243 28.6 Q
4 84 .58 3993 1.19 169.79 165 14 11.6 7.78E-01 TH-228 811.
TH-229 66.3
4 87.15% 1666 1.23 174.94 165 14 27.3 NP-237 34.6
CD-109 119.
TH-229 17.4
0 661.39% 650190 1.42 1323.42 1315 16 0.3 CS-137 6.442E+03
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HNF-SD-WM-DP-262, REV. 0

Summary of Nuclide Activity Page : 2
Sample ID : S97T2010-DUP Acquisition date : 1-SEP-1997 13:38:46
Total number of lines in spectrum 10
Number of unidentified lines 5
Number of lines tentatively identified by NID 5 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
F-129 - 5.73E409D 1,063, 2390E+61 — 1. 21OBFOL  0.072E401 5,01 4fs—
CS-137 30.00Y 1.00 6.442E+03 6.442E+03 0.016E+03 0.26
TH=228~— 191 1+ 06—8-111E+02 8-+ 1H12B+02 094 1E+02 Ho60—RA
NR=237 2 14BE+06Y 1.nn Q.A:Qnu.n1 Q:A_RQE‘LAI “:“443:01 27:20 9
AM<24 86 4F-+0 64E-+0 6--183E+0 38 4

Total Activity : 7.464E+03 7.464E+03

Grand Total Activity : 7.464E+03 7.464E+03
Flags: "K" = Keyline not found "M" = Manually accepted
Y"E" = Manually edited "A" = Nuclide specific abn. limit
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Minimum Detectable Activity Report

Sample ID :

Nuclide

BE-7
NA-22
NA-24
K-40
CR-51
MN-54
CO-56
CO-57
CO-58
FE-59
CO-60
SE-75
SR-85
Y-88
NB-94
ZRNB-95
RU-103
RURH-106
AG-108m
AG-110M
SN-113
TE-123m
SB-124
SB-125
TE-125m
I-131
Cs-134
BA-140
LA-140
CEPR-144
EU-152
EU~154
EU-155
HG-203
TL-208
BI-212
PB-212
BI-214
PB-214
RA-224
RA-226
AC-228
PA-233
UTH-233
PA-234M
TH-234
U-235
NP-239
PU-239
AM-241

597T2010-DUP

Bckgnd
Sum

19810.
95.
67.

1776.
16112.
165.
135.
17434.
173.
135.
74.

15898.

10346.
20.

154.
188.
12867.
3400.
190.

24552,

18821.

18610.

3838.

22267.

16236.

17463.

3801.
7319.
34.

17226.
73.
95.

15352.

15791.

15814.

235.

18399.

4026.

17278.

17773.

27851.

367.
15972.
17054.

147.

13740.

27514,

15437.

17429.

13458.

Energy
(keV)

477.59
1274.53
1368.55
1460.75
320.08
834.83
846.76
122,06
810.78

1099.25.

1332.50
264.66
514.01

1836.06
871.09
724.18
497.08
621.93
722.94
657.76
391.69
159.00
602.73
427.89
109.27
364.48
604.70
537.31

1596.21
133.51

1408.01

1274.51
105.31
279.20
277.36
727.18
238.63
609.31
351.92
240.99
186.10
911.21
312.17
245.34

1001.03

63.29
185.71
106.12
129.30

59.54
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HNF-SD-WM-DP-262, REV. 0

Acquisition date

MDA
(uCi/L)

3.9988E+01.
6.4176E-01
6.0575E-01
2.7268E+01
2.5387E+01
6.3218E-01
5.7976E-01
1.8640E+00
6.3558E-01
1.2206E+00
5.8811E-01
3.6918E+00
3.3439E+00
4.2115E-01
6.3122E-01
1.3840E+00
3.8116E+00
4.4224E+01
6.6745E-01
6.4949E+00
5.2115E+00
2.0779E+00
2.3186E+00
1.3424E+01
5.4429E+02
3.7112E+00
2.3174E+00
1.1574E+01
5.0240E~01
2.9007E+01
2.9030E+00
1.8644E+00
6.8414E+00
2.7609E+00
3.5447E+01
1.0138E+01
4.9257E+00
5.2290E+00
3.2623E+01
5.4093E+01
6.4940E+01
3.7104E+00
6.4544E+00
1.9718E+03
1.1467E+00
2.9713E401
3.9250E+00
6.6342E+00
2.5137E+04
3.5778E+00

1-SEP-1997 13:38:46



HNF-SD-WM-DP-262,

***ﬁ***f************************************************************ Khkhhkkkkkkik

* 222-S Laboratory Counting Room 1-SEP-1997 19:06:25.68 *
********************************************************************************

>>>>>>>55> SAMPLE INFORMATION <<<<K<K<K<<KK

Worklist #: 20096
Sample ID: S97T2012-SAM Removed by:
Sample Size: 2.50000E~04 L
Dilution Factors 1.00000E+00 V?
>>>>5>5>55>> COUNT INFORMATION <<<<<<K<<<K<
Detector ID: GEAl Verified by:
File Number: dka300:{spec.GEA1]1g1056.cnf / /
Geometry: 43 Wil onor— G217
Count Time: 0 02:30:00.00 sec 67
Real Time: 0 02:32:02.66 sec
Dead Time: 1.3%
>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<
Sample Count Time: 1-SEP-1997 16:33:43.51
Decayed to: 1-SEP-1997 16:33:43.51
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: NEW

Background Subtract: DKA300: [ SPEC.GEA1l]1GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 20-MAR-1996 09:10:33.62
Date of last efficiency calibration: 20-MAR-1996 09:13:20.37

Khkhkhkhdkhh o hdhhddhhbhdrhodhdhhhdhhhhkhhhkdhkhhdhhhhhhhhdhhdkhdhrhhdbdhhkbdhbrdhkdrrrdkhrrin

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/L

0 12.49 334 1.26 25.64 24 6 8l.2 ﬁrL’

0 21.56 1445 1.19 43.77 490 9 28.5 w3

10 30.00 10394 2.16 60.65 52 28 7.4 1.56E+02 I-129 17.5

10 31.79 51592 1.02 64.22 52 28 1.1 2\

10 36.10 17845 1.70 72.84 52 28 2.9 45(1L

2 72.63% 1713 0.99 145.89 142 12 18.0 9.78E-01 bl X~ﬁ7’

2 74.75% 3135 0.91 150.14 142 12 9.1 AM-273 26.6

0 84.58% 1618 1.12 169.79 166 7 21.6 TH-228 657.

0 661.41* 336320 1.42 1323.45 1315 16 0.4 CS-137 6.664E+03

0 726.61* 98 1.53 1453.88 1446 15 .76.3

0 1380.72 156 10.24 2762.51 2747 36 39.8

6 1661.31 31 3.12 3323.99 3317 15 58.8
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HNF-SD-WM-DP-262, REV. 0

Summary ‘of Nuclide Activity Page @ 2
Sample ID : S97T2012-SAM Acquisition date : 1-SEP-1997 16:33:43
Total number of lines in spectrum 12
Number of unidentified lines 7
Number of lines tentatively identified by NID 5 41.67%
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
I=129 5 73E+09D ~3-80— - T
Cs-137 '30.00Y 1.00 6.664E+03 6.664E+03 0.024E+03 0.36
PH=228 1.91Y 1+06—6+573E+62 65 STFAE+O2 417 E+02 2B b—RA F

T . - 0 v .

Total Activity : 7.366E+03 7.366E+03

Grand Total Activity : 7.366E+03 7.366E+03

Manually accepted
Nuclide specific abn. limit

Flags: "K" = Keyline not found "Mt
"E" = Manually edited "An
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Minimum -Detectable Activity Report

Sample ID :

Nuclide

BE-7
NA-22
NA-24
K-40
CR-51
MN-54
CO-56
CO-57
CO-58
FE-59
CO-60
SE-75
SR-85
Y-88
NB-94
ZRNB-95
RU-103
RURH~106
AG-108m
CD-109
AG-110M
SN-113
TE-123m
SB-124
SB-125
TE-125m
I-131
Cs-134
BA-140
LA-140
CEPR-144
EU-152
EU-154
EU~155
HG~203
TL-208
BI-212
PB-212
BI-214
PB-214
RA-224
RA-226
AC-228
TH-229
PA-233
UTH-233
PA-234M
TH-234
U-235
NP-237
NP-239

S97T2012-SAM

Bckgnd
Sum

10531.
92.
50.

1739.
8478.
163.
163.
9639.
164.
137.
89.
8504.
5537.
26.
148.

209. .

6632.
1846.
193.
8626.
12169.
9933.
10096.
1962.
11665.
9026.
9144.
1873.
4039.
34.
9695.

90. -’

92.
8651.
8426.
8529.

269.
9950.
22790.
9476.
9519.

15046.

391.
8478.
8432.
9442.

124.
7459.

14818.
9206.
8583.

Energy
(keV)

477.59
1274.53
1368.55
1460.75
320.08
834.83
846.76
122.06
810.78
1099.25
1332.50
264.66
514.01
1836.06
871.09
724.18
497.08
621.93
722.94
88.03
657.76
391.69
159.00
602.73
427.89
109.27
364.48
604.70
537.31
1596.21
133.51
1408.01
1274.51
105.31
279.20
277.36
727.18
238.63
609.31
351.92
240.99
186.10
911.21
88.47
312.17
245,34
1001.03
63.29
185.71
86.48
106.12
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HNF-SD-WM-DP-262, REV. 0

Acquisition date

MDA
(uCi/L)

5.8403E+01
1.2633E+00
1.0521E+00
5.3971E+01
3.6894E+01
1.2543E+00
1.2698E+00
2.7762E+00
1.2396E+00
2.4618E+00
1.2834E+00
5.4094E+00
4.9029E+00
9.5438E-01
1.2368E+00
2.9066E+00
5.4840E+00
6.5402E+01
1.3457E+00
6.1973E+01
9.1593E+00
7.5840E+00
3.0657E+00
3.3281E+00
1.9461E+01
8.1290E+02
5.3799E+00
3.2664E+00
1.7235E+01
1.0028E+00
4.3587E+01
6.3940E+00
3.6733E+00
1.0287E+01
4.0405E+00
5.2151E+01
2.1652E+01
7.2556E+00
7.8770E+00
4.7985E+01
7.9293E+01
9.5583E+01
7.6541E+00
8.9797E+00
9.3954E+00
2.9389E+03
2.1139E+00
4.3860E+01
5.7682E+00
1.8628E+01
9.9083E+00

1-SEP-1997 16:33:43



Minimum -Detectable Activity Report (continued) HNF'SD'WM'DPQG?-’ REV.Opage : 4

Sample ID : S97T2012-SAM Acquisition date : 1~SEP-1997 16:33:43
Bckgnd Energy MDA

Nuclide Sum {keV) (uCi/L)

PU-239 9458. 129.30 3.7093E+04

AM~-241 7417. 59.54 5.3212E+00
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* 222-S Laboratory Counting Room 1-SEP-1997 21:48:35.40 *

kkkkhhdddddhkhhhkhhkhhkdhhhdhhkhhdkrhhhkhhdhhkdrdbdbhkhbhbdbddhbhhdhkdddhdhddhhhhhdhddhhhhhkn

>>>>>>>5>>> SAMPLE INFORMATION <<<<<<<<<<

Worklist #: 20096 HNF-SD-WM-DP-262, REV. 0

Sample ID: $97T720012-DUP Removed by:

Sample Size: 2.50000E-04 L

Dilution Factor: 1.00000E+00 \fi
>>>5>>5>>>> COUNT INFORMATION <<<<<<K<K<KLK

Detector ID: GEAl Verified by:

File Number: dka300:[spec.GEA111g1057.cnf

Geometry: 42 {Z/MMA/ il \3\\"[‘%

Count Time: 0 02:30:00.00 sec Cy

Real Time: 0 02:35:17.87 sec

Dead Time: 3.4%

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<K<

Sample Count Time: 1-SEP-1997 19:12:40.00
Decayed to: 1-SEP-1997 19:12:40.00
Standard Deviations: 2

Analysis Library: ENVGEA

Analyst: VR

Background Subtract: DKA300: [ SPEC.GEAl]1GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<
Date of last energy calibration: 20-MAR-1996 09:10:33.62
Date of last efficiency calibration: 20-MAR-1996 09:12:15.61
LR AR SRR R R SRS R AR R R ISR L R LY T

Post~-NID Peak Search Report

It  Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
ucCi/L

0 21.61 6004 1.13 43.87 40 8 10.7

0 31.69 184321 1.06 64.02 59 10 0.7

0 36.21 50168 1.00 73.07 69 9 1.7 fe

3 72.58%* 1969 1.25 145.80 142 13 27.7 1.22E+00 » +3

3 74.78% 2799 0.93 150.20 142 13 17.5 3 6.96:}

0 84.38% 1220 1.00 169.40 167 7 45.1 TH-228 143, —Xxrp
0 661.42+ 1122897 1.43 1323.46 1315 16 0.2 CS-137 6.535E+03
0 795.10% 188 2.48 1590.87 1582 17 iz:i

0 1460.31+* 88 2.03 2921.76 2913 19116.3 K-40 7.07

0 1636.91 14 1.40 3275.15 3268 101157

0 1764.18%* 26 1.94 3529.85 3523 17135.3
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Suﬁméry of Nuclide Activity
- Sample ID : 897T20012-DUP

Total number of lines in spectrum
Number of unidentified lines

HNF-SD-WM-DP-262, REV. 0

Page

Acquisition date : 1~-SEP-1997 19: 12 40

11

Number of lines tentatively identified by NID

Nuclide Type :

54.55%

wWtd Mean Wtd Mean

Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error %Error Flags
K=l 2 1. 00 7 075FE+00- 7.075E+00 8.231E+00 =
CS-137 30.00Y 1.00 6.535E+03 6.535E+03 0.013E+03 0.19
TP H=2 28 1..913% 100 1 +4-34E+02 14 35E+02 0-64784+02 45,11 v
AM=243—  7388-+00¥——1+-08—6+964E+00 6964 E+00 122 1E+00 1753 2 2

Total Activity :. 6.693E+03

Grand Total Activity : 6.693E+03

Keyline not found

Flags: "K"
Manually edited

nEn

6.693E+03

6.693E+03

(YAl

Manually accepted

"A" = Nuclide specific abn. limit
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HNF-SD-WM-DP-262, REV. 0

Minimum Detectable Activity Report Page : 3
Sample ID : S97T20012-DUP Acquisition date : 1-SEP-1997 19:12:40
Bckgnd Enerqgy MDA

Nuclide Sum (keVv) (uCi/L)
BE-7 34602. 477.59 3.1544E+01
NA-22 102. . 1274.53 3.8615E-01
NA-24 61. 1368.55 3.3799E-01
CR-51 27264. 320.08 1.9937E+01
MN-54 182. 834.83 3.8471E-01
CO-56 143. 846.76 . 3.4634E-01
CO-57 25651. 122.06 1.3092E+00
C0O-58 162. 810.78 3.5836E-01
FE-59 130. 1099.25 6.9405E-01
CO-60 86. 1332.50 3.6813E-01
SE-75 26750. 264.66 2.8874E+00
SR-85 17269. 514.01 2.5685E+00
Y-88 22. 1836.06 2.6656E-01
NB-94 178. 871.09 3.9244E-01
ZRNB-95 213. 724.18 8.5918E-01
RU-103 21150. 497.08 2.9108E+00
RURB-106 5411. 621.93 3.2812E+01
AG-108m 218. 722.94 4.1662E-01
CD-109 21938. 88.03 2.8470E+01
AG-110M 42223. 657.76 5.0007E+00
SN~113 31898. 391.69 4.0811E+00
TE-123m 26927. 159.00 . 1.4711E+00
SB-124 5683. 602.73 1.6629E+00
SB-125 37263. 427.89 1.0415E+01
TE-125m 23719. 109.27 3.7927E+02
I-129 19035. 39.60 9.0170E+00
I-131 29214. 364.48 2.8929E+00
CS~-134 5674. 604.70 1.6684E+00
BA-140 12132. 537.31 8.8377E+00
LA-140 40. 1596.21 3.2029gE-01
CEPR-144 25495, 133.51 2.0536E+01
EU-152 74. 1408.01 1.7076E+00
EU-154 102. 1274.51 1.1224E+00
EU~155 22602. ’ 105.31 4.7811E+00
HG-203 26914. 279.20 2.1750E+00
TL-208 26846. 277.36 2.7868E+01
BI-212 285. 727.18 6.5078E+00
PB-212 27988. 238.63 3.6537E+00
BI-214 ’ 5949. 609.31 3.7443E+00
PB-214 28682. 351.92 2.5631E+01
RA-224 27449. 240.99 4.0445E+01
RA-226 44023. 186.10 4.8535E+01
AC-228 391. 911.21 2.2189E+00
TH-229 21729. 88.47 4.1403E+00
PA-233 27551. 312.17 5.1182E+00
UTH~233 27025. 245.34 1.4940E+03
PA-234M 154. 1001.03 6.7810E-01
TH-234 20397. 63.29 © 2.1890E+01
U-235 43051. 185.71 2.9183E+00
NP-237 22460. 86.48 8.3903E+00
NP-239 22673. 106.12 4.6326E+00
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Minimum Detectable Activity Report (continued)

Sample ID : S97T20012-DUP

Bckgnd
Nuclide Sum
PU-239 25671.
AM-241 19913.

Acquisition date

Energy MDA
(keV) (uCi/L)
129.30 1.7720E+04
59.54 2.6790E+00
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FNF-OU-VWVI-UP-£DL, REV. U
~ s
e L L R R R R I

* 222-S Laboratory Counting Room 2-SEP-1997 00:26:46.13 *

T T I I 2 I T T L L L e S Y N R R i )
>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<K<K

Worklist #: 20096
Sample ID: S97T2014~SAM Removed by:
Sample Size: 2.50000E-04 L
Dilution Factor: 1.00000E+00 V<
535555555>> COUNT INFORMATION <<<<<<<<<L<
Detector ID: GEAl Verified by:
File Number: dka300:[spec.GEA1]1gl058.cnf / \
Geometry: 42 W’\’\W g [2)\9%
Count Time: 0 02:30:00.00 sec /4
Real Time: 0 02:35:13.46 sec
Dead Time: 3.4%
>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<K
Sample Count Time: 1-SEP-1997 21:50:55.02
Decayed to: 1-SEP~1997 21:50:55.02
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: VR

Background Subtract: DKA300: [ SPEC.GEA1l]1GBACK

>>>>>>55>>> CALIBRATION INFORMATION <<<<<<<<KK
Date of last energy calibration: 20-MAR-1996 09:10:33.62

Date of last efficiency calibration: 20-MAR-1996 09:12:15.61
LR E R R R R RS AR R R R Y R R Ly

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/L

0 12.07 630 0.75 24.79 23 5 62.4

0 21.53 6433 1.13 43.72 40 8 9.8

0 31.68 178722 1.05 64.00 59 10 0.8

0 36.20 48255 1.00 73.05 69 9 1.8

3 72.62% 1775 1.03 145.88 143 11 27.0 5.90E-01 eg

3 74.72% 2803 0.90 150.07 143 11 15.2 AM-243 6.97:%

0 84.47* 1663 1.12 169.57 167 7 33.0 TH-228 195. M“ﬁjw

o] 661.42% 1103126 1.44 1323.47 1315 16 0.2 CS-137 °~ 6.420E+03

0 795.25% 119 1.85 1591.18 1586 12 54.8

0 1322.74 47 1.02 2646.50 2640 12 92.4

0 1730.59 21 0.88 3462.64 3452 17128.5

0 1856.84 15 0.67 3715.30 3705 12106.4
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HNF-SD-WM-DP-262, REV. 0

Summary of Nuclide Activity age : 2
Sample ID : S97T2014-SAM Acquisition date : 1-SEP-1997 21:50:55
Total number of lines in spectrum i2
Number of unidentified lines "8
Number of lines tentatively identified by NID 4 33.33%
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
CS-137 30.00Y 1.00 6.420E+03 6.420E+03 0.013E+03 0.20

X v g

v

Total Activity : 6.623E+03 6.623E+03
Grand Total Activity : 6.623E+03 6.623E+03
Flags: "K" Keyline not found "M" = Manually accepted

= Nuclide specific abn. limit

"E" Manually edited "A"
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HNF-SD-WM-DP-262, REV. 0

‘Minimum Detectable Activity Report Page : 3
Sample ID : S97T2014-SAM Acquisition date : 1-SEP-1997 21:50:55
Bckgnd Energy MDA

Nuclide Sum (keV) (uCi/L)
BE-7 33877. 477.59 3.1213E+01
NA-22 85. 1274.53 3.5505E-01
NA-24 59. 1368.55 3.3290E-01
K-40 1806. 1460.75 1.6156E+01
CR-51 26974. 320.08 1.9831E+01
MN-54 188. 834.83 3.9095E-01
CO-56 158. 846.76 3.6334E-01
CO-57 25123, 122.06 1.2957E+00
CO-58 177. 810.78 3.7478E-01
FE-59 148. 1099.25 7.3898E-01
CO-60 91. 1332.50 3.7717E-01
SE-75 26497. 264.66 2.8737E+00
SR-85 17071. 514.01 2.5538E+00
Y-88 29. 1836.06 3.0363E-01
NB-94 163. 871.09 3.7615E~01
ZRNB-95 241. 724.18 9.1039E-01
RU-103 20565. 497.08 2.8704E+00
RURH-106 5221. 621.93 3.2234E+01
AG-108m 249. 722.94 4.4469E-01
CD-109 22138. 88.03 2.8599E+01
AG-110M 41492. 657.76 4.9573E+00
SN-113 30948. 391.69 4.0201E+00
TE-123m 26350. 159.00 1.4553E+00
SB-124 5784. 602.73 1.6774E+00
SB-125 36401. 427.89 1.0294E+01
TE-125m 23417. 109.27 3.7685E+02
I-129 18635. 39.60 8.9222E+00
I-131 29120. 364.48 2.8883E+00
Cs-134 5821. 604.70 1.6898E+00
BA-140 11865. 537.31 8.7402E+00
LA~-140 38. 1596.21 3.1070E-01
CEPR-144 25116. 133.51 2.0383E+01
EU-152 73. 1408.01 1.7027E+00
EU-154 85. 1274.51 1.0300E+00
EU~155 22489. 105.31 4.7692E+00
HG-203 26819. 279.20 2.1712E+00
TL-208 26565. 277.36 2.7722E+01
BI-212 285. 727.18 6.5065E+00
PB-212 27282. 238.63 3.6075E+00
BI-214 " 5865. 609.31 3.7181E+00
PB-214 28467. 351.92 2.5524E401
RA-224 26870. 240.99 _ 4.0018E+01
RA-226 43148. 186.10 4.8052E+01
AC~228 386. 911.21 2.2051E+00
TH~229 21975. 88.47 4.,1635E+00
PA-233 26953. 312.17 5.0625E+00
UTH-233 26515, 245.34 1.4799E+03
PA-234M 149. 1001.03 6.6871E-01
TH-234 19890. 63.29 2.1618E+01
U-235 42373. 185.71 2.8953E+00
NP-237 22445. 86.48 8.3875E+00
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Minimum Detectable Activity Report (continued)

Sample ID S97T2014-SAM

Nuclide

NP-239
PU-239
AM-241

Bckgnd
Sum

22627.
25228.
19971.

Enerqgy
(keV)

106.12

129.30
59.54

170

Acquisition date

MDA
(uCi/L)

4.6278E+00
1.7567E+04
2.6830E+00

HNF-SD-WM-DP-262, REV. OPa

.
:

1-SEP-1997 21:50:55

4



Cooo HNF-SD-WM-DP-262, REV. 0

hhkdkkhkhhddkhhhhdhkhhhhhdhhhhhhhhdhhhhdhhhdhddhkhddhhkhhhdhhhhhhhhhhkhhhhhdhhbbhkhdhh ik

* 222-S Laboratory Counting Room 2-SEP-1997 03:06:52.16 *
kkkhkrkhhhhkhhkhkdrhhbkhhdhkhhdhhdhhhddhhbhhkhhhkdhdhhkhdhhdhhhkhhkkhhddhhdhrhhdrrhhhkhhbhbhdddddk

>>>5>5>>>> SAMPLE INFORMATION <<<<<<<<LK

Worklist i: 20096 )
Sample ID: S9772014-DUP Removed by:
Sample Size: 2.50000E-04 L
Dilution Factor: 1.00000E+00 VQL/
>>>>5>>>>>> COUNT INFORMATION <<<<<<K<K<KKK
Detector ID: GEAl Verified by:
File Number: dka300:[spec.GEA1]11g1059.cnf .
Geometry: 42 QM(N\)J\’ 4 \;\q ks
Count Time: 0 02:30:00.00 sec O
Real Time: 0 02:35:19.06 sec
Dead Time: 3.4%
>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<KKK
Sample Count Time: 2-SEP-1997 00:30:54.74
Decayed to: 2-SEP-1997 00:30:54.74
Standard Deviations: 2
Analysis Library: ENVGEA
Analyst: VR

Background Subtract: DKA300:[SPEC.GEA1l]1GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<KK
Date of last energy calibration: 20-MAR-1996 09:10:33.62
Date of last efficiency calibration: 20-MAR-1996 09:12:15.61

LR R L T T T YT T )

Post-NID Peak Search Report

it Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/L

0 12.40 887 0.61 25.45 23 6 51.2

0 21.56 5684 1.12 43.77 40 8 11.3

0 31.67 182587 1.05 64.00 59 10 0.7 .

0 36.19 49873 1.03 73.03 69 9 1.7 b

3 72.64% 1920 1.25 145.92 142 12 28.3 2.85E+00 e

3 74.71% 3287 0.96 150.05 142 12 14.9 AM-243 8.18?%1,ﬂ7”

0 84,51 970 0.79 169.64 168 6 50.6 TH-228 114.

0 661.42% 1119970 1.44 1323.47 1315 16 0.2 Cs-137 6.518E+03

0 692.81 82 1.80 1386.26 1382 10 97.7 .

0 795.39+% 168 2.18 1591.46 1585 13 39.2
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HNF-SD-WM-DP-262, REV. 0

Summary of Nuclide Activity Page 3 2
Sample ID : S97T2014-DUP Acquisition date : 2-SEP-1997 00:30:54
Total number of lines in spectrum 10
Number of unidentified lines 5
Number of lines tentatively identified by NID 5 50.00%
Nuclide Type :
Wtd Mean wWtd Mean
Uncorrected Decay Corr Decay Corrx 2-Sigma
Nuclide Hlife  Decay uCi/L uCi/L 2-Sigma Error %Error Flags
cs-137 30.00Y 1.00 6.518E+03 6.518E+03 0.013E+03 0.19

Total Activity s 6.640E+03 6.640E+03
Grand Total Activity : 6.640E+03 6.640E+03
Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit
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Mini.mur;l Detectable Activity Report HNF-SD-WM-DP-262, REV. 0 Page : 3

Sample ID : S97T2014-DUP Acquisition date : 2~SEP-1997 00:30:54
Bckgnd Energy . MDA

Nuclide Sum (keV) (uCi/L)
BE-7 34043. 477.59 3.1289E+01
NA-22 104. 1274.53 3.8957E-01
NA-24 57. 1368.55 3.2859E-01
K-40 1795. 1460.75 1.6108E+01
CR-51 27383. 320.08 1.9980E+01
MN-54 155. 834.83 3.5607E-01
CO-56 169. 846.76 3.7584E-01
C0~-57 25854. 122.06 1.3144E+00
C0-58 159. 810.78 3.5596E~-01
FE-59 140. 1099.25 7.1961E-01
C0-60 95. 1332.50 3.8596E-01
SE-75 26712. 264.66 2.8853E+00
SR-85 17195. 514.01 2.5630E+00
Y-88 18. 1836.06 2.4308E-01
NB-94 154. 871.09 3.6607E-01
ZRNB-95 196. 724.18 8.2445E-01
RU-103 21155. 497.08 '2.9112E+00
RURH-106 5445. 621.93 3.2915E+01
AG-108m 211. 722.94 4.1087E-01
CD-109 22227. 88.03 2.8656E+01
AG~110M 42255. 657.76 5.0026E+00
SN-113 31460. 391.69 4.0531E+00
TE-123m 26647. 159.00 1.4635E+00
SB-124 5810. 602.73 1.6811E+00
SB-125 37460. 427.89 1.0442E+01
TE-125m 23813. 109.27 3.8001E+02
I-129 19099. 39.60 9.0320E+00
I-131 29235, 364.48 2.8940E+00
CS-134 5740. 604.70 1.6781E+00
BA-140 12143, 537.31 8.8418E+00
LA-140 28. 1596.21 2.7055E-01
CEPR-144 25302. 133.51 2.0458E+01
EU-152 . 78. 1408.01 : 1.7559E+00
EU-154 104. 1274.51 1.1331E+00
EU-155 22733. 105.31 4.7949E+00
HG-203 26930. 279.20 2.1757E+00
TL-208 26800. 277.36 2.7844E+01
BI-212 265. 727.18 6.2806E+00
PB-212 27724. 238.63 3.6364E+00
BI-214 6036. 609.31 3.7714E+00
PB-214 28493. 351.92 2.5549E+01
RA-224 27271. 240.99 4.0315E401
RA-226 44020. 186.10 4.8533E+01
AC-228 366. 911.21 2.1497E+00
TH-229 21969. 88.47 4.1630E+00
PA-233 27187. 312.17 5.0843E+00
UTH-233 26746. 245.34 1.4863E+03
PA-234M 147. 1001.03 6.6525E-01
TH~234 20251. 63.29 2.1812E+01
U-235 43107. 185.71 2.9202E+00
NP-237 22728. 86.48 8.4399E+00
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Minimum Detectable Activity Report (continued) HNF-SD-WM-DP-262, REV'OPage : 4

Sample ID : S97T2014-DUP Acquisition date : 2~SEP-1997 00:30:54
Bckgnd Energy MDA

Nuclide sum (keV) . (uCi/L)

NP-239 22801. 106.12 4.6455E+00

PU~-239 25328. 129.30 1.7602E+04

AM-241 19960. 59.54 2.6822E+00
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worklistrad Version 1.0 05/09/96 Page: 1
09/03/97 08:46 HNF-SD-WM-DP-262, REV. 0

LABCORE Completed RadChem Report for Worklist#: 20098

Analyst: dpb Instrument: AB12 Book#
Method: Rev/Mod

Worklist Comment: AP103, @SR90-01 S.S. by Ludlum. STD: 1.0mL skm -

Seq Type  Sample R A Test Matrix _ Actual Found DL or Yield Onit

STD o @SR90-01 SR90-01C LIQUID 100 8.75E+01 87.500 % Recovery

BLNK [} @SR90-01 SR90-01 LIQUID 1 1.41E-4 14.100e-005 uCi /ml,

BLNK 0 @SR90-01 SR90-01E LIQUID 1.00 1,52B+02 152,000 uci/mk

@SR90-01 SR90-01 LIQUID uCi /ml,

$97T002010

% Ct. Error

@SR90-01 SR90-01B LIQUID

5977002010

S$97T002010 @SR90-01 SR90-01C LIQUID % Recovery

@SR90-01 SR90-01 LIQUID

897T002012

SAMPLE S$97T002012 0 @SR90-01 SR90-01E LIQUID N/A 0.0e+000 % Ct. Brror

5977002012 @SR90-01 SR90-01C LIQUID

Final page for worklist# 20098

Analyst Signature Date Analyst Signature Date

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

08/29/97 10:54 HNF-SD-WM-DP-ZéQ, REV.0
o0t LABCORE Data Entry Template for Worklist# 20098

Page:

Analyst: ~DP B Instrument: ABOO _ /2~ Book# & é 55 é

Method: LA-220-101 Rev/Mod
Worklist Comment: AP103, @SR90-01 S.S. by Ludlum. STD: 1.0mL skm

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 §97T002010 © @SR90-01 LIQUID 97000600 AP-103 GRABL
Analytes Requested: SR90-01 , SR90-01C, SR90-01E

5 DUP §97T002010 0 @SR90-01 LIQUID '

6 SAMPLE 8§97T002012 0 @SR90-01 LIQUID 9%000600 AP-103 GRAB1
Analytes Requested: SR90-01 , SR90-01C, SR90-01E

7 DUP $97T002012 0‘ @SR90-01 LIQUID

8 SAMPLE S97T002014 0 @SR90-01 LIQUID 97000600 AP-103 GRAB1 )

Analytes Requested: SR90-01 , SR90-01C, SR90-01E

9 DUP S97T002014 0 @SR30-01 LIQUID

Final page for worklist # 20098

: 2/
Analyst Signafure Date /7 7

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
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HNF-SD-WM-DP-262, REV. 0

WORKBOOK PAGE: STD1

86B56

2.3830E-03

Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) LIQUIDS STANDARD
12]CARRIER ADDED inmL__ (CVA} 1.000
(TC) 23735|GROSS WEIGHT (W2) 7.6047
(cT) 10|TARE WEIGHT (W1) 7.5172
(BKG) 4.4|NET WEIGHT (W3) 0.0875,
(SS) 1.000[DELTA TIME (HOURS DT 11.58
(DF) 1
2 DIGEST DILUTION FACTOR _ DDF 1
[SAMPLE COUNT RATE (Rs) 2369.10[SR-90 EFFICIENCY FACTO __ (C1) 0.4180
f {Lc) 1.26['Y-90 EFFICIENCY FACTOR __ (C2) 0.4660
(8T) 14:15Rmax N/A
(SD) 09/02/97 [DETECTION LIMIT (Ld) 2.62
(TOC) 01:50|Sr-89/90 CONC. in uCi/L 2.5797E+00
(DOC) 09/03/97

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
#]Sr-89/90 CONC in uCifmL REPLACE RS WITH RMAX IF RS<=LcAND RS>=0 OR REPLACE RS WITH L¢ IF RS<0
RS‘DF*DDF*1 000/((C1 +02‘(1—e to the power of ((-natural Iog 2)/64. 2"DT)))‘SS"REC"2220000)

DETECTION
[Sr-89/90 CONCENTRATION 2.58E-03 uCilmL|  LEVEL
RELATIVE COUNTING ERROR 1.3% 2.85E-06

ueiL
AP-103 GRABI |PERCENT CARRIER RECOVERY 87.5%
lanatyst: DPB Date: 03-Sep-97
Signature of Chemist: STNE SAC Date: 3 /4, 1499
STANDARD.WB1 REV 2.0 22010NML
[\22010NYOUT\20098 WB1 09/03/97 08:13:54




HNF-SD-WM-DP-262, REV. 0
WORKBOOK PAGE: BLANK2

LA-220-101 /D1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) BLNK
B DETECTOR NUMBER 12JCARRIER ADDED in mL (CVA) 1.000
i TOTAL COUNTS (TC) 57|GROSS WEIGHT (W2) 7.6044
COUNT TIME in MINUTES CT) 10{TARE WEIGHT {(W1) 7.5169
{BKG) 4.4 INET WEIGHT {(W3) 0.0885
(S8) 1.000|DELTA TIME (HOURS | 11.76
DF
(DDF)
(Rs) 0.4180
{Lc) 1.26]Y-90 EFFICIENCY FACTOR 0.4660
(ST) 14:15{Rmax N/A
(8D} 09/02/97 [DETECTION LIMIT (Ld) 2.62
(TOC) 02:00§Sr-89/90 CONC in uCi/lL 1.4113E-01
(DOC) 09/03/97
ISample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in pCifl. Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lcif RS<0
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
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.
fiDelta Time (hours) = (DOC - SD) * 24) + (TOC - 8T)/ 100
3 . DETECTION
Sr-89/90 CONCENTRATION 1.41E-04 uCifmL LEVEL
IRELATIVE COUNTING ERROR 151.5% 2.84E-04
BCifmL
P-103 GRAB1 HPERCENT CARRIER RECOVERY 88.5%
IAnaIyst: DPB Date: 03-Sep-97
|signature of Chemist: SA&)%; SAC Date: K

BLANKWB1 REV 2.0 22010NML
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o HNF-SD-WM-DP-262, REV. 0

WORKBOOK PAGE: SAM4

Sr-89/90 LA-220-101 (D-1), 102 (E-3), 104 (D-1) SAMPLE
1 12]CARRIER ADDED in mL (CVA) 1,000
(TC) 715[GROSS WEIGHT {(W2) 7.5960
(CT) 10{TARE WEIGHT {w1) 7.5140
{BKG) 4.4[NET WEIGHT (w3) 0.0820
(S8) 1.000 IDELTA TIME (HOURS DT) 11.92
DF 101
{DDF) 1
(Rs) 67.10{SR-90 EFFICIENCY FACTOR {C1) 0.4180
{Le) 1.26]Y-90 EFFICIENCY FACTOR (C2) 0.4660
(ST) 14:15|Rmax N/A
(SD)} _ 09/02/97IDETECTION LIMIT {Ld) 2.62
{TOC) 02:10Sr-89/90 CONC in uCiiL. 7.8499E+00
{DOC) 09/03/97

Sr-89/90 CONC in pCilL

¥|Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100

Detec’uon Levels and Less Than Values are determined from Procedure LA-508-002.

Replace RS with RMAX if RS<=Lc and RS$>=0 or Replace RS with Lc if RS<0
HRS*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-W1) / (CVA * 0.1000))
Relative Counting Error = (The Square Root of (TC + BKG CT)/{TC - BKG * CT))*1.96

DETECTION
ISr-89/80 CONCENTRATION 7.85E-03 pCi/mL LEVEL
] RELATIVE COUNTING ERROR 8.0% 3.06E-04
pCifmL
AP-103 GRAB1 “PERCENT CARRIER RECOVERY 82.0%
JAnayst: oPB Date: 03-Sep-97
ISignature of Chemist: A V1l SAC Date: 2 S 469
SAMPLEWB1 REV 2.0 22010NML

1122010N\OUT\20098.WB1 . 09/03/97 08:13:55




HNF-SD-WNM-DP-262, REV. 0
WORKBOOK PAGE: DUPS
Sr-89l90 LA-220-101 (D-1), 102 (E-3), 104 (D-1) —F
[DETECTOR NUMBER 12JCARRIER ADDED in mL (CVA) 1.000

OTAL COUNTS (TC) 674|GROSS WEIGHT (w2) 7.5936

3 {CT) 10§TARE WEIGHT (w1) 7.5138

BACKGROUND in cpm (BKG) 4.4INET WEIGHT (W3) 0.0798

{|ISAMPLE VOLUME in mL {Ss) 1.000|DELTA TIME (HOURS DT, 12.08
DILUTION FACTOR DF

IGEST DILUTION FACTOR | (DDF)
SAMPLE COUNT RATE (Rs) 63.00{SR-90 EFF .418
ICRITICAL LEVEL (Lc) 1.26]Y-90 EFFICIENCY FACTOR (C2) 0.4660

{ST) 14:16jRmax N/A
(Sb) 09/02/97 [DETECTION LIMIT {Ld) 2.62
(TOC) 02:20}Sr-89/90 CONC in uCi/l. 7.5616E+00

{DOC) 09/03/97

Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
IR 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))
HIRelative Counting Error = (The Square Root of (TC + BKG * CT)/ (TC - BKG * CT)}*1.96
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
IOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

DETECTION
7.56E-03 uCiimL LEVEL
|RELATIVE COUNTING ERROR 8.3% 3.14E-04
uCi/mL
|PERCENT CARRIER RECOVERY 79.8%
[Anatyst: DPB Date: 03-Sep-97
ISi nature of Chemist: SQ(‘,% SAC Date: 2 S% é?‘ 2

SAMPLE.WB1 REV 2.0 22010NML

180

[:\22010N\OUT\20098 WB1 09/03/97 08:13:55



" HNF-SD-WM-DP-262, REV. 0

WORKBOOK PAGE: SAM6

Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) SAMPLE
B 12|CARRIER ADDED in mL (CVA) 1.000
(TC) 924|GROSS WEIGHT {(wW2) 7.5926
(CT) 10{TARE WEIGHT {W1) 7.5065
BACKGROUND in cpm (BKG) 4.4|NET WEIGHT {(W3) 0.0861
[SAMPLE VOLUME in mL (SS) 1.000;DELTA TIME (HOURS DT, 12.25

DILUTION FACTOR DF
DIGEST DILUTION FACTOR | (DDF)

{Rs) 88.00|SR-90 EFFICIENCY FACTO! {C1)
(Lc) 1.261Y-90 EFFICIENCY FACTOR (C2)
{8T) 14:15Rmax
(SD)] - 09/02/97 {DETECTION LIMIT {Ld)
(TOC) 02:30Sr-89/90 CONC in uCiiL 9.7743E+00]

(DOC) 09/03/97

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.

f|Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST)/ 100

DETECTION
. |sr-89/90 CONCENTRATION 9.77E-03 pCifmL LEVEL
RELATIVE COUNTING ERROR 6.9% 2.91E-04
; i uCifme
AP-103. GRAB1 |PERCENT CARRIER RECOVERY 86.1%
{Analyst: DPB Date: 03-Sep-97
ISignature of Chemist: M( \)aj;é; SAC Date: 2 %t? 2

SAMPLE.WB1 REV 2.0 22010NML
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HNF-SD-WM-DP-262, REV. 0
WORKBOOK PAGE: DUP?

Sr-89/90 LA-220-101 (D-1), 102 (E-3), 104 (D-1) DUP
ETECTOR NUMBER 12]CARRIER ADDED in mL {CVA) 1.000
(TC) 1002]GROSS WEIGHT (W2) 7.6040
COUNT TIME in MINUTES (CT) 10|TARE WEIGHT (w1) 75174
BACKGROUND in cpm {BKG) 4.4iNET WEIGHT (W3) 0.0866
Aot SAMPLE VOLUME in mL (8S) 1.000{DELTA TIME (HOURS DT, 14.08
DILUTION FACTOR DF 101
AFIXE DIGEST DILUTION FACTOR | (DDF) 1
LIQUID [SAMPLE COUNT RATE {Rs) 95.80{SR-90 EFFICIENCY FACTOR {C1) 0.4180
FERtCHINUmBergs| (Le) 1.26]Y-90 EFFICIENCY FACTOR {C2) 0.4660
(ST) 14:15|Rmax N/A
DATE OF SEPARATION {SD) 09/02/97 |DETECTION LIMIT {Ld) 2.62
{TOC) 04:201Sr-89/90 CONC in nCi/L. 1.0404E+01
DATE OF COUNT - |(DOC) 09/03/97
elative 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.
iDelta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
. DETECTION
[Sr-89/90 CONCENTRATION 1.04E-02 uCi/mL LEVEL
RELATIVE COUNTING ERROR 6.6% 2.84E.04
) uCiimL
P-103 GRAB1 _ [PERCENT CARRIER RECOVERY 86.6%
IAnalyst: DPB Date: 03-Sep-97
ISignature of Chemist: %( \)/1% o SAC Date: ZRW
SAMPLE.WB1 REV 2.0 22010NML :

1 8 2 09/03/97 08:13:56
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HNF-SD-WM-DP-262, REV. 0

WORKBOOK PAGE: SAMS
Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) [ SAMPLE |

T f[DETECTOR NUMBER 12JCARRIER ADDED in mL (CVA) 1.000
TOTAL COUNTS (TC) 767{GROSS WEIGHT (W2) 7.6926
f PRI atREasin COUNT TIME in MINUTES (CT) 10{TARE WEIGHT WOl 7.5063
BACKGROUND in cpm (BKG) 4.4]NET WEIGHT (W3) 0.0863
$%|SAMPLE VOLUME in mL (SS) 1.000 |DELTA TIME (HOURS) DT 1517
DILUTION FACTOR DF 101

I DIGEST DILUTION FACTOR | {(DDF) 1
LIQUID SAMPLE COUNT RATE (Rs) 72.30SR-90 EFFICIENCY FACTOR (1) 0.4180
P RN §|CRITICAL LEVEL (L) 1.26[Y-80 EFFICIENCY FACTOR (C2) 0.4560

(sT) 14:15[Rmax N/A
(sp)] o9r02/97]DETECTION LIMIT (Ld) 2,62
(TOC) 05:25{5r-89/90 CONC in pCill. 7.8043E+00

(DOC) 09/03/97

ample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in uCilt Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with L¢ if RS<0

INOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery {({(W2-W1) / (CVA * 0.1000))
elative Counting Error = (The Square Root of (TC + BKG * CT) / (TC - BKG * CT))*1.96
Percent Carrier Recovery = (Net Weight / Expected weight) * 100

Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST)/ 100

2eiComple!

i £x R il
| 9/03/97 i
R DETECTION
09/02/97 7.80E-03 pCi/mL LEVEL
7.7% 2,83E-04
pCifmL
86.3%
[Analyst: DPB Date: 03-Sep-97
ISignature of Chemist: W b@;ﬁé{ SAC Date: _3// 4259

SAMPLE.WB1 REV 2.0 22010NML
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HNF-SD-WM-DP-262, REV. 0
WORKBOOK PAGE: DUP9

$r-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) GUP

- ETECTOR NUMBER 412]CARRIER ADDED in mL (CVA) 4.000
OTAL COUNTS (TC) 783{GROSS WEIGHT {W2) 7.5621
ICOUNT TIME in MINUTES - {CT) 10JTARE WEIGHT (W1) 7.4737
BACKGROUND in cpm {BKG) 4.4INET WEIGHT (W3) 0.0884
SAMPLE VOLUME in mL (88} DELTA TIME (HOURS'
DILUTION FACTOR DF
SIDIGEST DILUTION FACTOR | (DDF)
ISAMPLE COUNT RATE {Rs) EFFICIENCY FACTOR .418
{Lc) 1.26Y-90 EFFICIENCY FACTOR {C2) 0.4660

(ST) 14:15[Rmax NIA
(SD) 09/02/97 |DETECTION LIMIT (Ld) 2,62
(TOC) 07:02]Sr-89/90 CONC in pCi/lL. 7.6798E+00

{DOC) 09/03/97

ijSample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in pCifL Replace RS with RMAX if RS<=L¢ and RS>=0 or Replace RS with Lc if RS<0
}|RS*DF*DDF/({C1+C2*(1-¢ 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-W1) / (CVA * 0.1000))
Relatlve Counting Error = (The Square Root of ({TC + BKG * CT) / (TC - BKG * CT))*1.96

jPercent Carrier Recovery = (Net Weight / Expected weight) * 100

OTE: Expected weight = CVA * 0.1

DETECTION
Sr-89/90 CONCENTRATION 7.68E-03 uCiimL LEVEL
RELATIVE COUNTING ERROR 7.6% 2.72E-04
uCimL
AP-103 GRAB1 |PERCENT CARRIER RECOVERY 88.4%
|Analyst: DPB Date: 03-Sep-97
Signature of Chemist: WA (Ve e SAC Date: 5 S dg2

SAMPLE.WB1 REV 2.0 22010NML.
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worklistrad Version 1.0 05/09/96 Page: 1
09/03/97 09:11 HNF-SD-WM-DP-262, REV.

LABCORE Completed RadChem Report for Worklist#: 20094

Analyst: rwk » Instrument: ABI18 Book# 458 IR
Method: [4.-953-702 ReviMod __B - 75856
Worklist Comment: AP103, @AM24101 S.S. by Ludlum. STD: 1.0mL skm

Seq Type San_lple# RA Test Matrix  Actual Found DL or Yield Unit

1 STD 0 @AM24101 AM24101T LIQUID 100. 9.10B+01 $1.000 % Recovery

2 BLNK 0 @AM24101 AM24101 LYQUID 1

2
3 : ;

3 SAMPLE 5977002010 O @AM24101 AM24101E LIQUID N/A 1.008+02 0.0e+000 % Ct. Error
¥

4

DUP S97T002010 © @AM24101 AM24101 LIQUID <8.058-6 <5.73E-6 RPD

o

@AM24101 AM24101E LIQUID N/A 1.00E+02 0.0e+000 - % Ct. Brror

4
¢
5 SAMPLE 8977002012
5
6

DUP $97T002012

o

@AM24101 AM24101 LIQUID <7.39B-6 <7.69B-6 RFD

7 SAMPLE 8977002014 © @AM24101 AM24101E LIQUID N/A 1.00E+02 0.00+000 % Ct. Error

8 DUP $97T002014 0O @AM24101 AM24101 LIQUID 6 <6.47E-6 RPD

8 DUP $977T002014 0 @AM24101 AM24101E LIQUID 1.0 1.00E+02 100.000 % Ct Exrror

Final page for worklist# 20094

Analyst Signature Date Analyst Signature Date

Revi€wer Slgnaﬁr'\e}’f’\ te u 5691_77
Vo i doded

Units shown for QC (BLK/BKG) may not reflect the actual units.
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HNF-SD-WM-DP-262, REV. 0
08/29/97 10:22 reger 1

“* LABCORE Data Entry Template for Worklist# 20094

Analyst: 2K Instrument: AMO1 / Z Book# /7 $4sL
Method: LA-953-104 Rev/Mod __ /-0
Worklist Comment: AP103, @AM24101 S.S. by Ludlum. STD: 1.0mL skm

S Type Sample# R A Test Matrix Group# Project

1 STD @AM24101 LIQUID

2 BLNK @AM24101 LIQUID

3 SAMPLE S97T002010 0 @2M24101 LIQUID 97000600 AP-103 GRAB1
Analytes Requested: AM24101 , AM24101E, AM24101T

4 DUP 897T002010 0 @AM24101 LIQUID

5 SAMPLE §97T002012 0 @AM24101 LIQUID 97000600 APR-103 GRAB1
Analytes Requested: AM24101 , AM24101lE, AM24101T

6 DUP 8977002012 0 @AM24101 LIQUID

7 SAMPLE S97T002014 0 ®AM24101 LIQUID 97000600 AP-103 GRAB1

Analytes Requested: AM24101 , AM24101E, AM24101T

& DUP $97T002014 0 @AM24101 LIQUID

Final page for worklist # 20094

An%g{ézfz DZtZ;/ /4 7 Anaﬂ%ggngre/léﬂ/l% ?—7) 72 s
| Tt = i 75

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
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HNF-SD-WM-DP-262, REY. 0

WORKBOOK PAGE: STD1

Am 241 and Cm 243/244: LA-953-103 (B-0) or LA-953-104(B-0)) LIQUID STD
'@e Counted AUG-31-97 _ |Am 241 AEA Frac. (C241) 0.479]
Sample Volume in mL (SS) 1.000[Am 243 AEA Frac. (C243) 0.441
[Sample D.F. {DF) 1]Cm 243/244 AEA Frac. (Cm) 0
ITracer Volume in mL {SPKV) 0.200(Total AT Counts 3619
Digest D.F. (DDF) :000JAT Count Time (min) (TC) 30
racer Book No. 134843 Background in cpm (Bkg) 0.2
Am-243 Tracer Value dpmimL) 1087 j)Am 241 cpm 41.77
Detector Numb 18[Am 243 cpm 43.91
8 Detector Efficiency {DetEff) 0.2686 [Cm 243/244 cpm 0
iStandard Book No 75B56 IAEA Count Time {min) 480
lSTandard Value in pCilmL 1.030E-04 Am 241 uCill. = 1.0637E-01
Cm 243/244 uCiill = < 1.2207E-02
Am-241 CUL = (C241 * Am-243 Tracer Value * SPKV * DF * DDF * (1000mLIL)} / (C243 * SS * (2220000dpm/uCi))
lCr-243/244 UCIIL = (Cm * Am-243 Tracer Value * SPKV * DF * DDF * (1000mLiL)) / (C243 * SS * (2220000dpm/uCi))
I flns tumentcod :
Relative Counting Error = Square Root of [(1/(Am-243 cpm * min)) + (17 (Am-241 or Cm-243/244 cpm * min))] *1.96 * 100
i Am 243 Tracer Recovery = (Total AT Counts / TC - Bkg) * (1/DetEff) * €243 * 100 / Am-243 Tracer Value * SPKV
Am 241 uClmL = 1.06E-04 DETECTION
|Relative Counting Error = 1.9% LEVELS
in uCifmL
INOTE: Cm-243/244 Result is a LESS THAN Value. Am 241
Cm 243/244 pCi/mL < 1.22E-05 1.22E-06
Relative Counting Error = 100.0% Cm 2431244
Am 243 Tracer Recovery = 91.0% 1.22E-05
nalyst: 0 ~ i RWK Date: 08/02/97
signature of Chemist: Dot [a Vs e JFR Date:  4Sepf %7
STANDARD.WB1 REV 1.2 (/ 953103ML [4) U
187/
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HNF-SD-WM-DP-262, REV. 0

WORKBOOK PAGE: BLANK2

Am 241 and Cm 243/244: LA-953-103 (B-0) or LA-953-104(B-0)) LIQUID / SOLI BLNK
%|Date Counted IAm 241 AEA Frac. (C241) 0
|JAm 243 AEA Frac. (C243) 0.858
ICm 243/244 AEA Frac. (Cm) 0
[Total AT Counts . 1657
0[lAT Count Time (min) (TC) 30
Background in cpm {Bkg) 0.2
({ IAm 241 cpm 0
IAm 243 cpm 42.51
(DetEff) 0.2686|Cm 243/244 cpm 0
IAEA Count Time {min) 480
Am 241 uCill = < 7.0574E-03
Cm 243/244 pCill. = < 7.0574E-03

NOTE: Am-241 Resultis a LESS THAN Value.

Am-241 uCi/L. = (G241 * Am-243 Tracer Value * SPKV * DF * DDF * (1000mLiL)) / (C243 * SS * (2220000dpm/uCi)}
Cm-243/244 pCi/L = (Cm * Am-243 Tracer Value * SPKV * DF * DDF * (1000mL/L)) / (C243 * SS * (2220000dpm/uCi))

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) * €243 * 100 / Am-243 Tracer Value * SPKV

m 241 pClimL = < 7.06E-06 DETECTION
Relative Counting Error = 100.0% LEVELS
) in uCilmL.
INOTE: Cm-243/244 Resuit is a LESS THAN Value. Am 241
Cm 243/244 uCi/mL < 7.06E-06 7.06E-06
Relative Counting Error = 100.0% Cm 2431244
Am 243 Tracer Recovery = 80.9% 7.06E-06
nalyst: 4 RWK Date: 08/02/97
Signature of Chemist: Vol o Ly o JFR Date: Ysep 9]
BLANKWB1REV12 (/ 953103ML  © ¢
188
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HNF-SD-WM-DP-262, REV. 0

WORKBOOK PAGE: SAM3

Am 241 and Cm 243/244: LA-953-103 (B-0) or LA-953-104(B-0)) LIQUID / SOLI] sAMPLE
Date Counted AUG-31-97 - |Am 241 AEA Frac. 0
[Sample Volume in mL (S8) 1.000|Am 243 AEA Frac. 0.82
iSample D.F. {DF} 1{Cm 243/244 AEA Frac. 0

racer Volume in mL {SPKV) 0.200{Total AT Counts 1590
Digest D.F. (DDF) {000 AT Count Time (min) 30
racer Book No. 134B43 Background in cpm 0.2
m-243 Tracer Value {dpm/mL) 1087 [Am 241 cpm 0

tor Numb 18[Am 243 cpm 42.45
(DetEff) 0.2686Cm 243/244 cpm 0

IAEA Count Time 480

Am 241 pCill. = 8.0534E-03

Cm 2431244 yCilL = 8.0534E-03

HINOTE: Am-241 Result is a LESS THAN Value.

HlAm-241 uCi/L = (C241 * Am-243 Tracer Value * SPKV * DF * DDF * (1000mL/L)) / (C243 * SS* {2220000dpm/uCi))
Cm-243/244 pCill. = (Cm * Am-243 Tracer Value * SPKV * DF * DDF * (1000mL/L)) / (C243* SS * {2220000dpm/pCi))

m 241 pCliml = < 8.05E-06 DETECTION
Relative Counting Error = 100.0% LEVELS
: in pCifmL
INOTE: Cm-243/244 Resuit is a LESS THAN Value. Am 241
Cm 243/244 uCiimL < 8.05E-06 8.05E-06
#Relative Counting Error = 100.0% Cm 243/244
Am 243 Tracer Recovery = 74.1% 8.05E-06

Relative 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

nalyst: RWK Date: 09/02/97
ISignature of Chemist: Dofane 1oy 20 JFR Date: ySan$97

SAMPLEWB1REV12 //  953103ML 4
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HNF-SD-WM-DP-262, REV. 0

WORKBOOK PAGE: DUP4

Am 241 and Cm 243/244: LA-953-103 (B-0) or LA-953-104(B-0)) LIQUID / SOLI DUP
AUG-31-97 _ ||Am 241 AEA Frac. (C241) 0
(SS) 1.000[Am 243 AEA Frac. (C243) 0.966
{DF) 1]Cm 243/244 AEA Frac. (Cm) 0
{SPKV) 0.200{Total AT Counts 1609
{000[AT Count Time {min) (TC) 30
134843 Background in cpm {Bkg) . 0.2
%lAm-243 Tracer Value (dpm/mL) 1087Am 241 cpm 0
Detector Number 18[Am 243 cpm 45.18
Detector E y (DetEff) 0.2686[Cm 243/244 cpm 0
IAEA Count Time {min) 480
Am 241 uCill = < 5.7342E-03
Cm 243/1244 uCilL = < 5.7342E-03

Am-244 CHL = (C241 * Am-243 Tracer Value * SPKV * DF * DDF * (1000mLiL)) / (C243 * $S * (2220000dpm/uCi)}
ICm-243/244 uCHL. = (Cm * Am-243 Tracer Value * SPKV * DF * DDF * (1000mL/L)) / (C243 * S * (2220000dpm/uCi))

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

NOTE: Am-241 Resultis a LESS THAN Value.

Am 241 pClimL = < 5.73E-06 DETECTION

Relative Counting Error = 100.0% LEVELS
in uCifmL

NOTE: Cm-243/244 Resuit is a LESS THAN Value. Am 241

Cm 243/244 uCi/mL < 5.73E-06 5.73E-08

Relative Counting Error = 100.0% Cm 243/244

Am 243 Tracer Recovery = 88.4% 5.73E-06

lAnalyst: RWK Date: 09/02/97
" [Signature of Chemist: Oona Jlo M JER Date: 980 4 97
U

SAMPLE.WB1 REV 1.2 (/953103ML

11853103\0UT\20094.WB1 190 02-Sep-97 10:01:19AM




HNF-SD-WM-DP-262, REV. 0

WORKBOOK PAGE: SAMS

Am 241 and Cm 243/244: LA-953-103 (B-0) or LA-953-104(B-0)) -LIQUID / SOLI| sampLE
Date Counted AUG-31-97 __ {Am 241 AEA Frac. (C241) 0
\ [Sample Volume in mL (SS) 1.000Am 243 AEA Frac. (C243) 0.851
: (DF) 1]Cm 243/244 AEA Frac. (Cm) 0
racer Volume inmbL {SPKV) 0.200|Total AT Counts 1609
(DDF) 00{AT Count Time (min) (TC) 30
134B43 Background in cpm {Bkg) 0.2
m-243 Tracer Value (dpm/mL) 1087 [Am 241 cpm 0
Detector Numb 18/Am 243 cpm 41.04
Detector Efficiency (DetEff) 0.2686 |Cm 243/244 cpm 0
IAEA Count Time {min) _ 480
Am 241 uCill = < 7.3887E-03
Cm 243/244 uCilL. = < 7.3887E-03

Am-241 uCHL = (C241 * Am-243 Tracer Value * SPKV * DF * DDF " (1000mLJL)) / (C243 * SS * (2220000dpm/uCi))
Cm-243/244 pCi/l. = (Cm * Am-243 Tracer Value * SPKV * DF * DDF * (1000mL/L)) / (C243 * SS * (2220000dpm/uCi))

NOTE: Am-241 Resultis a LESS THAN Value.

[Relative Counting Error = Square Root of [(1/(Am-243 cpm * min)) + (1 / (Am-241 or Cm-243/244 cpm * min})] * 1.96 * 160
Am 243 Tracer Recovery = (Total AT Counts / TC - Bkg) * (1/DetEff) * G243 * 100 / Am-243 Tracer Value * SPKV

Am 241 pClimi = < 7.39E-06 DETECTION
Relative Counting Error = 100.0% LEVELS
in uCifmL
OTE: Cm-243/244 Resuit is a LESS THAN Value. Am 241
Cm 243/244 pCifmL < 7.39E-06 7.39E-06
Relative Counting Error = 100.0% Cm 243/244
m 243 Tracer Recovery = 77.9% 7.39E-06
Janalyst: , RWK Date: 09/02/97
@nature of Chemist: DM e JFR Date: Y Sand ¥
SAMPLEWB1 REV 1.2 Ueos3toaML 7 v
191
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HNF-SD-WM-DP-262, REV. 0

WORKBOOK PAGE: DUP6

Am 241 and Cm 243/244: LA-953-103 (B-0) or LA-953-104(B-0))

gTestCody Digest D.F.

\-C?!IE!E_ racer Book No.

\— Detector Number

97004244

LIQUID / SOLI bup
Date Counted AUG-31-97  [Am 241 AEA Frac. (C241) ]
Sample Volume in mL {SS) Am 243 AEA Frac. (C243) 0.864'
ample D.F. {DF) Cm 243/244 AEA Frac. (Cm) 0
racer Volume in mL (SPKV}) [Total AT Counts 1501
(DDF) 00AT Count Time (min) (TC) 30
Background in cpm (Bka) 0.2
m-243 Tracer Value {dpmimL) Am 241 cpm 0
\Am 243 cpm 43.04
Detector Efficiency (DetEff) Cm 243/244 cpm 0
IAEA Count Time {min) 480
Am 241 pCilL = < 7.6859E-03
Cm 243/244 uCilL = < 7.6859E-03

NOTE: Am-241 Resultis a LESS THAN Value.

m-241 pCilL = (C241 * Am-243 Tracer Value * SPKV * DF * DDF * (1000mL/L)) / (C243 * SS * (2220000dpm/uCi))
[Cm-243/244 pCi/L. = (Cm * Am-243 Tracer Value * SPKV * DF * DDF * (1000mL/L)} / (C243 * SS * (2220000dpm/iiCi))

Relative 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

m 241 pClimL = < 7.69E-06 DETECTION
Relative Counting Error = 100.0% LEVELS
’ in pCifmL
NOTE: Cm-243/244 Result is a LESS THAN Value. Am 241
Cm 243/244 pCilml < 7.69E-06 7.69E-06
Relative Counting Error = 100.0% Cm 243/244
Am 243 Tracer Recovery = 73.7% 7.69E-06
'Myst: RWK Date: 09/02/97
Signature of Chemist: Dok /ZM JFR Date: Y&unt27
SAMPLEWB1 REV 1.2 9531034 §

11963103\OUT\20094.WB1
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HNF-SD-WM-DP-262, REV. 0

WORKBOOK PAGE: SAM7

LIQUID / SOLI

NOTE: Am-241 Result is a LESS THAN Value.

Am 241 and Cm 243/244: LA-953-103 (B-0) or LA-953-104(B-0)) SAMPLE
y [Date Counted AUG-31-97  |Am 241 AEA Frac. (C241) 0
iSample Volume in mL (SS) 1.000JAm 243 AEA Frac. (C243) 0.83
[Sample D.F. (DF) 1{Cm 243/244 AEA Frac. {Cm) 0
racer Volume in mL {SPKV) 0.200]Total AT Counts 1582
Digest D.F. (DDF) .000 AT Count Time (min) (TC) 30
racer Book No. 134843 Background in cpm (Bkg) 0.2
m-243 Tracer Value dpmimL) 1087 [Am 241 cpm 0
Detector Number 18[Am 243 cpm 39.8
Detector Efficiency (DetEff) 0.2686[Cm 243/244 cpm 0
IAEA Count Time {min) 480
Am 241 uCiilL. = < 7.9004E-03
Cm 243/244 uCilL = < 7.9004E-03

m-241 CHL = (C241 * Am-243 Tracer Value * SPKV * DF * DDF * (1000mLIL)) / (C243 * S * (2220000dprmiuCi))
Cm-243/244 UCilL = (Cm * Am-243 Tracer Value * SPKV * DF * DDF * (1000mL/L)) / (C243 * S * (2220000dpm/uCi))

Relative Counting Error = Square Root of [(1/(Am-243 cpm * min)) + (1 / (Am-241 or Cm-243/244 cpm * min))] * 1.956 * 100
m 243 Tracer Recovery = (Total AT Counts / TC - Bkg) * (1/DetEff) * C243 * 100 / Am-243 Tracer Value * SPKV

m 241 uClimL = < 7.90E-06 DETECTION
Relative Counting Error = 100.0% LEVELS
in pCifmL
NOTE: Cm-243/244 Resuit is a LESS THAN Value. Am 241
ICm 243/244 pCi/mL < 7.90E-06 7.90E-06
Relative Counting Error = 100.0% Cm 243/244
Am 243 Tracer Recovery = 74.7% 7.90E-06
nalyst: RWK Date: 09/02/97
Signature of Chemist: (/b”(/l,v\ / ’QLQ/\/L.— JFR Date: 7M 7
kY

SAMPLE.WB1REV 1.2 ¢ 953103ML
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HNF-SD-WM-DP-262, REV. 0

WORKBOOK PAGE: DUP8

Am 241 and Cm 243/244: LA-953-103 (B-0) or LA-953-104(B-0)) LIQUID / SOLI DUP
AUG-31-97 _ |Am 241 AEA Frac. (C241) 0
(SS) 1.000Am 243 AEA Frac. (C243) 0.91
(DF) 1]Cm 243/244 AEA Frac. (Cm) 0
racer Volume in mL (SPKV) 0.200(Total AT Counts 1606
Digest D.F. (DDF) .000AT Count Time (min) (TC) 30
racer Book No. 134B43 Background in ¢cpm (Bkg) 0.2
Am-243 Tracer Value (dpm/ml.) 1087/Am 241 cpm 0
Detector Number 18/lAm 243 cpm 46.82
Detector Efficiency (DetEff) 0.2686Cm 243/244 cpm 0
IAEA Count Time {min) 480
Am 241 pCill. = < 6.4738E-03
Cm 243/244 pCill. = < 6.4738E-03

Am-241 uCilL = (C241 * Am-243 Tracer Value * SPKV * DF * DDF * (1000mL/L)) / (G243 * §S * (2220000dpm/uCi))
Cm-243/244 uCHL = (Cm * Am-243 Tracer Value * SPKV * DF * DDF * (1000mL/L)) / (C243 * §S * (2220000dpmipCi)

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

INOTE: Am-241 Resultis a LESS THAN Value.

Am 241 pClimL = < 6.47E-06 DETECTION
Relative Counting Error = 100.0% LEVELS
in puCifmL
INOTE: Cm-243/244 Resuit is a LESS THAN Value. Am 241
ICm 243/244 uCifmL < 6.47E-06 6.47E-06
Relative Counting Error = 100.0% Cm 2431244
Am 243 Tracer Recovery = 83.1% 6.47E-06
nalyst: . » : i RWK Date: 09/02/97
signature of Chemist; U Ko Xy co JER Date; YSent 97
SAMPLEWB1 REV 1.2 (/ 953103ML v Y
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M HNF-SD-WM-DP-262, REV. 0

222-S Analytical Laboraratory
GENERAL ALPHA ENERGY ANALYSTIS
Rev. 2.10

DATA REDUCTION REPORT
SAMPLE

WL20094-STD
File ID: 21a2164.CNF

Counted on: 8/31/97 @11:10
Detector: AEA21

Geometry number: 1

Count time: 28801. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 934.2 934.2 595.056 595.056 24.000 14.265 12.000 2.963
2 848.7 848.7 504.392 504.119 24.000 11.637 12.000 2.277
3 28.9 28.9 342.311 339.674 112.000 402.254 56.000 134.147
4 12.4 12.4 268.953 267.630 28.000 10.479 14.000 0.832
52 7.5 7.5 210.145 209.194 24.000 24.496 12.000 1.647

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 Th228 0.479 5.400 5.446 -.0460.03 47.77 1.3 283.2 0.128E-03
2 0.441 5.237 0.03 43.91 1.4 184.8 O0.832E~04
3 Np237 0.041 4.769 4.859 -.0900.93 4.07 14.1 19.7 0.887E-05

Pu242 4.891 4.859 0.032 17.1 0.772E-05
4 0.013 4.693 0.02 1.25 10.7 5.3 0.238E-05
5 22272 4.558 0.86 14.8
Totals: 0.974 <--valid peaks only--> 97.01
DETECTOR CALIBRATION
Energy (MEV) = 4.077 + (0.0023)+*Channel
Energy range (MevV): 4.077 TO 6.433
Efficiency = 0.2376 CPM/DPM

(Data reduction compression factor: 2.)

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 47833.0 100.000
Smoothed 47833.8 100.002
Composite fit 46977.3 98.211

Residuals 855.7 1.789

Analyzed by:

MB

- 1935



C - HNF-SD-WiM-DP-262, REV. 0

Spectrum 21a2164.CNF

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:
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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

10.
7.
6.
5.
8.
8.
4.

16.
5.

17.

19.

22.

27.

22.

35.

40.

12.
16.
16.
19.
18.
27.
31.
41.
52.
54.
96.
103.
191.
306.
641.
953,
197.
208.
413.
775.
480.

11.
13.
14.
17.
26.
24.
25.
32.
35.
56.
58.
94.
115.
166.
327.
624.
1008.
187.
246.
434.
887.
312.
11.

2
12
11
10

9
12
17

4
17
18
15
21
29
21
26
37
40
44
57
99

161
207
363
676
939
175
223
458
842
217

9

0

0

2

0

0

0

0

0

0

.

-

.

.

.

.

.

.

.

.

21a2164 .CNF

6.
5.
9.
8.
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10.
9.
8.
4.
8.

10.

10.
9.

10.

19.

18.

21.

15,

26.

14.

31.

38.

34.

65.

58.

94.

133.
242.
399.
763.
616.
190.
267.
545.
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8.
9.
4.
8.
8.
7.
8.
9.
13.
5.
14.
16.
22.
15.
28.
32.
41.
44.
61.
71.
114.
136.
240.
443,
771.
392.
209.
275.
601.
929.
126.

6
11
11

7

4
11
15

9

11.
14.
13.
13.
16.
25.

24

.

32.
37.

45
58
64
101
172
218
452
837
251
163
305
607
1010
104
0

0

0

0

T

0

0

0

0

0

0

0

1

0
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o HNF-SD-WM-DP-262, REV. 0

222~S Analytical Laboraratory
GENERAL ALPHA ENERGY ANALYSTIS
Rev. 2.10

DATA REDUCTION REPORT
SAMPLE

WL20094-BLNK
File ID: 22a2258.CNF

Counted on: 8/31/97 @11:10
Detector: : AEA22

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
1 666.6 666.6 503.058 503.780 32.000 16.308 16.000 2.551

2 8.3 8.3 82.566 82.566 700.000 2.000 350.000 0.200

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 Am243 0.858 5.266 5.243 0.0230.04 42.51 1.4 177.2 0.798E-04
2 . 22272 4.274 0.45 13.4

Totals: 0.858 <--valid peaks only--> 42.51

DETECTOR CALIBRATION
Energy(MEV) = 4.084 + (0.0023)+*Channel
Energy range (MevV): 4.084 TO 6.440

Efficiency = 0.2423 CPM/DPM

(Data reduction compression factor: 2.)

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 23780.0 100.000
Smoothed 23781.9 100.008
Composite fit 20621.7 86.719
Residuals 3158.3 13.281

Analyzed by:

MB
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-, . HNF-SD-WM-DP-262, REV. 0
Spectrum 22a2258.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 4907.8
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‘Raw Data Dump for AEA Spectrum: 22a2258.CNF HNF-SD-WM-DP-262, REV. 0

1 0. 0. 2. 4. 5. 3. 7. 9. 6. 7.
11 8. 4. 5. 6. 4. 5. 7. 4. 6. 4.
21. 4. 4. 7. 3. 6. 8. 9. 6. 10. 4.
31 6. 5. 10. 7. 8. 10. 4. 6. 12. 4.
41 8. 9. 7. 13. 5. 3. 5. 6. 9. 7.
51 7. 8. 9. 9. 8. 9. 9. 12. 5. 8.
61 i1. 14. 21. 8. 7. 13. 8. 12. 10. 8.
71 14. 14. 8. 14. 12. 8. 12. 16. 11. 10.
81 10. 8. 7. 14. 21. 14. 9. 6. 17. 14.
91 10. 11. 13. 13. 15. 12. 9. 15. 16. 9.

101 17. 20. 9. 14. 16. 13. 16. 21. 14. 25.
111 18. 13. 20. 17. 23. 21. 13. 16. 13. 16.
121 27. 22. 28. 24. 15. 19. 15. 22. 23. 18.
131 23. 25. 21. 30. 25. 32. 36. 15. 27. 31.
141 24. 25. 26. 36. 27. 31. 35. 35. 34. 31.
151 29. 32. 30. 30. 24. 33. 36. 29. 38. 44,
161 28. 30. 41. 29. 46. 40. 50. 47. 51. 49.
171 51. 46. 55. 50. 49. 65. 67. 56. 67. 48.
181 46. 55. 72. 53. 61. 73. 68. 76. 83. 83.
191 81. 97. 73. 88. 97. 79. 102. 89. 77. 91.
201 117. 109. 98. 100. 117. 121. 127. 110. 157. 129.
211 142. 140. 138. 167. 147. 142. 178. 157. 175. 195.
221 202. 196. 203. 202. 216. 249. 238. 221. 247. 272.

231 273. 270. 293. 338. 353. 338. 383. 423. 391. 427.
241 435, 464. 511. 562. 528. 593. 596. 609. 626. 706.

251 687. 686. 684. 716. 606. 387. 246. 130. 88. 69.
261 59. 48. 57. 53. 58. 43. 32. 18. 22. 12.
271 11. 4. 3. 2. 0. 1. 3. 3. 2. 0.
281 1. 0. 3. 0. 3. 1. 4. 4. 0. 5.
291 1. 4. 2. 5. 5. 3. 8. 5. 8. 3.
301 2. 3. 1. 4. 0. 1. 0. 2. 0. 2.
311 0. 1. 1. 0. 0. 0. 0. 0. 0. 0.
321 0. 0. 0. 9. 0. 0. 0. 0. 0. 0.
331 0. 0. 2. 0. 0. 0. 0. 0. 0. 2.
341 1. 0. 0. 0. 1. 2. 2. 0. 1. 0.
351 0. 0. 0. 0. 0. 1. 0. 0. 0. 0.
361 0. 1. 0. 0. 0. 0. 0. 0. 0. 0.
371 0. 0. 0. 0. 0. 0. 0.. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. c. 0. 0. o. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 1. 0. 0. 0. 1. 0. 0.
421 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
431 0. o. 0. 0. 0. 0. 1. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.
461 0. 0. 0. 0. 0. 0. 0. 1. 1. 1.
471 0. 0. 1. 2. 0. 1. 1. 0. 1. 0.
481 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.
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HNF-SD-WM-DP-262, REV. 0
222~S Analytical Laboraratory
GENERAL ALPHA ENERGY ANALYSTIS
Rev. 2.10

DATA REDUCTION REPORT
SAMPLE

S97T2010-SAM
File ID: 23a2357.CNF

Counted on: 8/31/97 @11:10
Detector: ) AEA23

Geometry number: 1

Count time: 28803. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM . Tau
D Initial Final Initial Final Initial Final Initial Final
1 687.1 687.1 505.919 505.919 28.000 12.807 14.000 2.007
2 21.9 21.9 232.109 231.221 384.000 2.000 192.000 0.200
372 3.9 3.9 194.080 192.537 12.000 1.768 6.000 0.766
4 7.4 7.4 108.057 107.565 24.000 41.677 12.000 1.477

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 Am243 0.820 5.266 5.248 0.0180.03 42.45 1.4 167.6 0.755E-04
2 6.033 4.616 06.00 1.69 7.1 6.6 0.298E-05
3 222? 4.527 0.09 113.

4 U 238 0.015 4.184 4.332 -.1480.10 0.79 13.3 4.0 0.181E-05
U 235 4.386 4.332 0.054 5.4 0.245E-05
Totals: 0.869 <--valid peaks only--> 44.94
DETECTOR CALIBRATION
Energy(MEV) = 4.084 + (0.0023)*Channel
Energy range (MeV): 4.084 TO 6.440
Efficiency = 0.2558 CPM/DPM

(Data reduction compression factor: 2.)

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 24839.0 100.000
Smoothed 24843.5 100.018
Composite fit 21614.9 87.020
Residuals - 3224.1 12.980

Analyzed by:
MB
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- ¥ : Spectrum 23a2357.CNF HNF-SD-WM-DP-262, REV. 0

Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:
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Raw Data Dump for AEA Spectrum: 23a2357.CNF HNF-SD-WM-DP-262, REV. 0

1 0. 0. 5. 5. 7. 11. 1. 3. 7. 3.
11 4. 8. 6. 11. 8. 6. 6. 6. 9. 5.
21 5. 4. 6. 7. 8. 6. 6. 17. 9. 9.
31 11. 8. 7. 13. 8. 10. 8. 5. 5. 7.
41 15. 9. 4. 12. 9. 10. 14. 8. 10. 13.
51 9. 7. 12. 13. . 14. 9. 9. 7. 6. 8.
61 10. 14. 7. 4. 12. 9. 12. 12. 10. 10.
71 13. 12. 13. 15, 12. 10. 18. 13. 22. 11.
81 14. 6. 12. 10. 20. 11. 9. 14. 11. 10.
91 14. 19. 12. 15. 17. 17. 22, i6. 20. 12.

101 9. 12. 17. 16. 22. 30. 14. 21. 13. 17.
111 19. 18. 17. 25. 22. 17. 22, 22. 19. 21.
121 12. 22. 16. 37. 22. 17. 18. 20. 31. 25.
131 19. 29. 40. 28 31. 19. 28. 29. 34. 28.
141 30. 32. 41. 27. 22. 33. 31. 46. 25. 35.
151 36. 31. 42. 39. 31. 35. 41. 41. 50. 39.
161 49. 42. 43. 43. 53. -+ 40. 59. 54. 46. 53.
171 55. 53. 57. 56. 49. 56. 65. 66. . 63. 71.
181 47. 76. 55. 79. 60. 81. 79. 78. 88. 7.
191 85. 88. 80. 86. 78. 103. 102. 87. 85. 109.
201 83. 117. 120. 115. 113. 108. 131. 128. 118. 128.
211 154. 147. 151. 162. l46. 160. 192. 186. 168. 178.

221 173. 203. 180. 234. 190. 242. 236. 236. 256. 268.
231 290. 281. 323. 305. 316. 334. 355. 399. 409. 434.
241 412. 448. 514. 471. 540. 560. 565. 602. 605. 635.
251 680. 694. - 745. 718. 682. 600, 465. 242. 140. 80.

261 81. 79. 52. 71. 37. 36. 39. 30. 25. 27.
271 17. 12. 13. 5. 2. 3. 3. 4. 5. 2.
281 4. 3. 7. 5. 3. 6. 2. 3. 5. 8.
291 5. 4. 2. 7. 8. 10. 10. 11. 7. 4.
301 5. 4. 3. 4. 4. 0. 1. 1. 1. 0.
311 0. 1. 1. 1. 0. 0. 0. 0. 0. 0.
321 0. 0. 0. 0. . 0. 0. 0. 0. 0.
331 1. 0. 0. 0. 0. 0. 0. 1. 0. 0.
341 1. 0. 0. 1. 1. 1. 0. 0. 1. 1.
351 0. 0. 1. 0. 1. 0. 1. 0. 1. 1.
361 0. 0. 0. 0. 0. 0. 0. 0. 9. 1.
371 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. - 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 9. 0. 0. 0. 0. 1. 0. 0. 0. 0.
411 0. 0. 0. C. 0. 0. 0. 0. 0. 0.
421 0. 9. 0. 0. 0. 0. 0. 0. 0. 0.
431 0. 0. 0. 0. | 0. 0. 0. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 9.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 0. 0. 0. 2. 1. 0.
481 1. 0. 0. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 9. 0. 0. 0. 0. 0. 0. 0.
511 0. 0. :
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GENERAL

Peak
ID
1
2
3?2
Peak
ID Isotope
1 Am243
2 Np237
3
Totals:

Counted on:
Detector:

ALPHA

HNF-SD-WM-DP-262, REV. 0
222-S Analytical Laboraratory

Rev. 2.10

DATA REDUCTION REPORT

SAMPLE

S97T2010-DUP
File ID: 24a2453.CNF

Geometry number: 1
Count time:

Peak height

Initial Final
569.0 569.0
11.3 11.3
4.2 4.2
AEA
Frac Exp.
0.966
0.025

22272

PEAK ANALYSIS

Peak center
Initial Final
504.049 504.049
230.827 230.365
197.555 197.555

PEAK RESULTS
Peak Error Limit:

Peak Centroid

Obs. Diff. FWHM Rate c/m

5.266 5.245 0.0210.02

4.640 4.615 0.0250.49
4.540

0.991 <--valid peaks only-->

Energy (MEV) =
Energy range (MeV):
Efficiency =

DETECTOR CALIBRATION

4.085 + (0.0023)*Channel
4.085 TO 6.441
0.2483 CPM/DPM

ENERGY

8/31/97 €11:11
AEA24

(Data reduction compression factor: 2.)

Item
Raw spectrum
Smoothed

Composite fit

Residuals

TOTAL COUNT DATA:

Total
22449.0
22452.0
22410.7

Analyzed by:

204

% Recovery
100.000
100.014

99.829
0.171

ANALYSTIS
28801. Sec
FWHM Tau
Initial Final Initial Final
10.392 10.000 1.162
68.000 212.299 34.000 73.398
0.014 10.000 0.001
serr Activity
@95 d/m uCi/ea
1.3 183.8 0.828E-04
16.9 78.0 0.351E-04
25.2

MB



Tor Spectrum 24a2453.CNF HNF'SD'WM‘DP?%Q, REV.0
Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 4055.5

ceeecsecsanccecnnn Cecetecteereracanns 1
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B P :
Raw Data Dump for AEA Spectrum: 24a2453.CNF

301
311

361
371
381
391
401
411
421
431
441
451
461
471
481
491

511

.

5.
1.
6.
8.

9.
5.
11.
5.
4.
9.
12.
14.
18.
10.
8.
14,
21.
22.
27.
38.
50.
67.
81.
103.
163.
228.
319.
499.
637.
33.
3.
4.

.

1.

10.
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8.
4.
8.

3.
5.
8.
6.
8.

3.
4.
8.
6.
7.
11.
6.

HNF-SD-WM-DP-262, REV. 0

5.
8.
8.

10.
6.
3.
5.

13.
8.



- HNF-SD-WM-DP-262, REV. 0

222-S Analytical Laboraratory
GENERAL ALPHA ENERGY ANALYSTIS
Rev. 2.10

DATA REDUCTION REPORT
SAMPLE

S97T002012-SAM-A
File ID: 13al1325.CNF

Counted on: 8/31/97 @19:58
Detector: AEAl13

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 - 767.3 767.3 255.297 255.297 14.000 6.070 7.000 1.144
2 15.6 15.6 117.234 117.109 208.000 1.000 104.000 0.100
3? 3.5 3.5 93.516 93.005 4.000 0.539 2.000 0.855
4z 4.5 4.5 78.620 78.080 6.000 3.091 3.000 0.442

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 Am243 0.851 5.266 5.250 0.0160.03 41.04 1.4 179.2 0.807E-04
2 0.025 4.614 0.00 1.21 8.3 5.2 0.235E-05
3 2222 4.503 0.03 228,

4 22272 4.434 0.27 29.4

Totals: 0.876 <--valid peaks only--> 42.25

DETECTOR CALIBRATION
Energy (MEV) = 4.075 + (0.0046)*Channel
Energy range (MevV): 4.075 TO 6.431
Efficiency = 0.2313 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 23148.0 100.000
Smoothed ) -23153.9 100.9025
Composite fit 20424.1 88.233
Residuals 2723.9 11.767

Analyzed by:

VR

207



e Spectrum 13al1325.CNF HNF-SD-WM-DP-262, REV. 0
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 5555.7
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HNF-SD-WM-DP-262, REV. 0
- Raw-Data Dump for AEA Spectrum: 13al325.CNF
1

0. 0. 6. 0. 6. 1. 3. 3. 4. 8.

11 © 9. 4. 3. 4. 3. 5. 6. 5. 3. 4.

21 3. 5. 3. 4. 5. 6. 3. 4. 6. 2.

31 3. 3. 9. 5. 3. 1. 2. 6. 11. 5.

41 5. 3. 3. 12. 7. 6. 3. 5. 3. 4.

51 6. 8. 6. 8. 5. 4. 11. 7. 7. 5.

61 12. 4. 4. 7. 7. 8. 8. 5. 10. 8.

71 8. 9. 6. 12, 1. 12. 9. 6. 14. 11.

81 5. 8. 7. 9. 6. 9. 8. 6. 6. 8.

91 12. 11. 8. 19. 9. 8. 8. 8. 7. 7.

101 5. 11. 11. 14. 15. 11. 9. 11. 20. 15.
111 8. 7. 9. 13. 16. 10. 24. 16. 9. 16.
121 15. 10. 11. 13. 12. 15. 16. 10. 8. 18.
131 12. 25. 17. 18. 14. 21. 15. 14. 23. 24.
141 19. 19. 14. 21. 16. 19. 16. 21, 27. 23.
151 30. 34. 30. 19. 16. 25. 25. 20. 19. 27.
161 24. 25. 28. 35. 30. 28. 30. 26. 39. 32.
171 43. 36. 28. 30. 34. 39. 34. 55. 42. 38.
181 52. 42. 36. 44. 45. 60. 58. 67. 46. 54.
191 46. 65. 64. 71. 73. 57. 67. 73. 77. 62.
201 70. 77. 74. 68. 66. 86. 78. 115. 90. 95.

211 112. 104. 114. 109. 117. 127. 116. 123. 153. 144.
221 125. 135. 149. 150. 154. 152. 187. 212. 209. 197.
231 233. 230. 242. 258. 295. 295. 308. 316. 327. 386.
241 372. 380. 446, 472. 547. 562. 529. 615. 624. 683.
251 677. 706. 713, 794. 850. 768. 794. 767. 531. 303.

261 160. 111. 78. 58. 64. 61. 46. 57. 54. 33.
271 36. 24. 16. 16. 7. 3. 2. 0. 3. 3.
281 3. 2. 8. 2. 1. 1. 1. 0. 8. 7.
291 3. 6. 3. 4. 5. 3. 2. 6. 4. - 4.
301 6. 3. 7. 2. 4. 1. 3. 1. 0. 3.
311 1. 1. 0. 1. 0. 0. 1. 0. 0. 0.
321 0. 0. 0. 0. 0. 1. 0. 1. 0. 1.
331 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
341 1. 0. 0. 3. 0. 1. 2. 0. 1. 1.
351 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
361 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.
371 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. . 0. 0. 0. 0. 0. 0.
431 0. 0. 0. 0. 1. 0. 0. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 1. 1. 0.
471 0. 0. 0. 0. 0. 0. 1. 2. 1. 0.
481 2. 1. 1. 0. 0. 0. 0. 0. 0. 0.
491 0. 1. 0. 0. 0. 0. 1. 0. 0. 0.
511 0. 0.
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GENERAL

Peak
ID
1
2
3
Peak
ID Isotope
1 Am243
2
3 Np237
Totals:

HNF-SD-WM-DP-262, REV. 0

222-S Analytical Laboraratory
ALPHA ENERGY ANALY
: Rev. 2.10

DATA REDUCTION REPORT
SAMPLE

$97T002012-DUP-A
File ID: 14al460.CNF

Counted on: 8/31/97 @19:57
Detector: AEAl4

Geometry number: 1

Count time: 28804. Sec

PEAK ANALYSIS

Peak height Peak center - FwWHM
Initial Final Initial Final Initial Final
657.5 657.5 254.730 254.730 12.000 6.293
21.0 21.0 142.637 142.179 122.000 1.000
6.9 6.9 118.860 118.301 16.000 16.367

PEAK RESULTS
Peak Error Limit: . 30%

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95
0.864 5.266 5.254 0.0120.03 43.04 1.4
0.033 4.736 0.00 1.66 7.9
0.024 4.640 4.626 0.0140.08 1.20 13.2
0.922 <--valid peaks only--> 45.90

DETECTOR CALIBRATION

Energy(MEV) = 4.082 + (0.0046)*Channel
Energy range (MevV): 4.082 TO 6.437

Efficiency = 0.2336 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Total % Recove
Raw spectrum . 23902.0 1060.000
Smoothed 23907.3 100.022
Composite fit 22034.2 92.186
Residuals 1867.8 7.814

Analyzed by:

S.I S

Tau
Initial Final
6.000 0.913
61.000 0.100
8.000 0.506

Activity

d/m uCi/ea
186.1 0.838E-04
7.1 0.320E-05
85.8 0.387E-04

ry

VR

210



HNF-SD-WM-DP-262, REV. 0
- ‘ Spectrum 14al460.CNF :
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 4971.6
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‘Raw Data Dump for AER Spectrum:

431
441
451
461
471
481
491
511

6.
3.
6.
7
9.
7.
14.
7.
i0.
16.
15.
19.
28.
32.
32.
39.
44.
57.
80.
111.
115.
178.
258.
405.
639.
118.
16.
3.

o 2.
7.
12.
6.
6.
14.
8.
14.
7.
18.
i8.
12.
23.
31.
34.
45.
46.
72.
54.
8l.
103.
187.
254.
387.
637.
92.
18.
3.

5.

5.

3.

9.
12.

7.
18.
10.
13.
18.
17.
13.
22.
29.
32.
37.
54.

7.
7.
2.
6.

14a1460.CNF

6.
13.

8.

7.

9.
10.
11.
12.
11.
12.
10.
14.
21.
18.
28.
31.
4s.
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HNF-SD-WM-DP-262, REV. 0

7.
8.
5.
5.
i3.
9.
12.
7.
15.
14.
16.
13.
24.
21.
25.
31.
49.
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R

12.
11.
14.
19.
29.
25.
28.
31.
42.
35.
46.
80.
95,
119.
144,
222.
339.
607.
526.
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MNF-SD-WM-DP-262, REV, 0

222-S Analytical Laboraratory
GENERAL ALPHA ENERGY ANALYSTIS
Rev. 2.10

DATA REDUCTION REPORT
SAMPLE

$97T002014-SAM~-A
File ID: 15al521.CNF

Counted on: 8/31/97 @19:56
Detector: AEA1l5

Geometry number: 1

Count time: 28801. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
iD Initial Final Initial Final Initial Final Initial
1 737.7 737.7 254.225 254.225 12.000 5.716 6.000
2 20.1 20.1 131.878 131.776 162.000 1.000 81.000

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Act
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uC
1 Am243 0.830 5.266 5.268 -.0020.03 . 39.80 1.4 168.2 0.75
2 ©0.033 4,692 06.00 1.58 7.3 6.6 0.29

Totals: 0.863 <--valid peaks only--> 41.38

DETECTOR CALIBRATION
Energy (MEV) = 4.073 + (0.0047)*Channel
Energy range (MeV): 4.073 TO 6.479
Efficiency = 0.2390 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 23019.0 100.000
Smoothed - 23023.8 100.021
Composite fit 19863.5 86.292
Residuals 3155.5 13.708

Analyzed by:

Final
1.053
0.100

ivity
i/ea

8E-04
8E~05

VR
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Spectrum 15al1521.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 5472.4
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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

12.
19.
14.
12.
23.
23.
27.
35.
-31.
46.
71.
82.
111.
136.
253.
384.
702.
72.
14.

11.
16.
18.
21.
28.
23.
27.
35.
48.
69.
98.
123.
145.
247.
448.
757.
56.
5.

15a1521.CNF
5. 3.
5. 4.
5. 4.
4. 2.
13. 5.
3. 6.
12. 12.
7. 12.
16. 20.
9. 14,
9. 15.
20. 11.
16. 18.
17. 20.
18. 28.
19. 26.
37. 37.
41. 59.
67. 55.
73. 66.
93. 94.
133. 143,
212. 178.
275. 314.
510. 501.
786. 812.
45. 47.
4. 1.
4. 4.
5. 3.
6. 1.
0. 0.
0. 0.
0. 0.
1. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

21S

HNF-SD-Wi4-DP-262, REV. 0

6.
7.
3.
8.
5.
5.
12.
9.
9.
5.

1
5
3
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- ' : HNF-SD-WM-DP-262, REV. 0
222-S Analytical Laboraratory
GENERAL ALPHA ENERGY ANALYSTIS
Rev. 2.10
DATA REDUCTION REPORT
SAMPLE

S97T002014-DUP~A
File ID: 16al1644.CNF

Counted on: 8/31/97 @19:54

Detector: AEAl6
Geometry number: 1
Count time: 28801. Sec

PEAK ANALYSIS

Peak Peak height Peak centeér FWHM Tau
D Initial Final Initial Final Initial Final Initial Final
1 620.0 620.0 253.724 253.724 12.000 7.360 6.000 0.909
2 20.1 20.1 132.885 132.618 82.000 290.526 41.000 97.205
37 4.6 4.6 97.080 96.315 4.000 0.458 2.000 0.175

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Am243 0.910 5.266 5.248.0.0180.03 46.82 1.3 192.3 0.866E-04
2 Np237 0.066 4.640 4.691 ~-.0511.34 3.41 12.3 231.1 0.104E-03

Np237 4.769 4.691 0.078 15.9 0.718E-05
3 2222 4.524 0.11 78.7 )
Totals: 0.976 <--valid peaks only--> 50.23
DETECTOR CALIBRATION
Energy(MEV) = 4.081 + (0.0046)*Channel
Energy range (MevV): 4.081 TO 6.436
Efficiency = 0.2459 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 24708.0 100.000
Smoothed 24709.2 100.005
Composite fit 24160.7 97.785
Residuals 547.3 2.215

Analyzed by:
. VR
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-8D-WM-DP-262 g
v Spectrum 16al1644.CNF HNF-8D-WM-DP-262, REV. 0
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 4763.7

e e NWWWWN

NN

12.

B P |

....... L U 1

Ceererereretaeaenaan teesscaesacecnnan treeeeecaanns AP
............... F R N
teeverene F P |

217



"Raw Data Dump for AEA Spectrum:

11

281

291

331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

4.
5.
6.
5.
6.
10.
9.
6.
11.
11.
17.
21.
40.
25.
39.
53.
44,
73.
95.

6.

6.
8.
5.
7.
5.

1621644 .CNF

5.
6.
9.
7.
10.
8.
13.
22.
7.
17.
15.
17.
21.
28.
31.
35.
41.
51.
60.
93.
115,
169.
221.
301.
525.
662.
56.

218

5.

6.

4.
11.

5.
13.
11.

9.
17.
18.
29.
14.
13.
32.
42.
42.
57.

HNF-SD-WM-DP-262, REV, 0

6.
5.
6.
8.
4.
13.
7.
5.
16.
21.
18.
17.
25.
34.
30.
47.
48.
50.
61.
96.
107.
170.
245,
325.

5.

7.
4.
7.

6.
4.
4.
7.
8.
5.
16.

8.
3.
11.
4.



klistdata Version 1.0 05/15/96 ‘Page: 1
o3y gon HNF-SD-WM-DP-262, REV. 0 age

LABCORE Completed Worklist Report for Worklist# 20095

Analyst: rwk Instrument: AB14 Book#
Method: Rev/Mod

Worklist Comment: AP103, @PU23901 S.S. by Ludlum. Std: 1.0mL skm

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

8 bup $97T002014 © APU23901 PU23901E LIQUID 1.00 . 5.79E+00 5.790 % ct Error

Final page for worklist# 20095

Analyst Signature Date ‘ Analyst Signature Date

350497

Reviewer Signature 0 Date ||

\/a)\‘&

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

219



G207 10:31 HNF-SD-WM-DP-262, REV. 0 Page:
LABCORE Data Entry Template for Worklist# 20095

Analyst: 72# _Instrument: PUOL _ /Y Book# 7555¢
Method: LA-953-104 Rev/Mod

Worklist Comment: AP103, @PU23901 S.S. by Ludlum. Std: 1.0mL skm

S Type Sample# R A Test Matrix Group# Project

1 STD @PU23901 LIQUID

2 BLNK @PU23901 LIQUID ‘

3 SAMPLE $97T002010 0 @PU23901 LIQUID 97000600 AP-103 GRAB1
Analytes Requested: PU23901 , PU23901E, PU23901T

4 DUP $97T002010 © @PU23901 LIQUID

5 SAMPLE S$97T002012 0 @PU23901 LIQUID . 97000600 AP-103 GRAB1
Analytes Requested: PU23901 , PU23901E, PU23901T

' 6 DUP S$97T002012 0 @PU23901 LIQUID
7 SAMPLE $97T002014 0 @PU23901 LIQUID 97000600 AP-103 GRAB1

Analytes Requested: PU23901 , PU23901E, PU23901T

8 DUP S897T002014 0 @PU23901 LIQUID

Final page for worklist # 20095

g/zﬂé: j%'ﬁ 9/s1k7
nalyst Signatiire Date

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
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HNF-SD-WM-DP-262, REV. 0

WORKBOOK PAGE: STD1
Pu 238 and 239/240 : LA-943-128 (B-0) or LA-953-104 B -0 LIQUID

DATE COUNTED Pu 236 AEAFRAC __(C236)
STD AMPLE VOLUME in mL ss PU 238 AEAFRAC _ (C238)
ISAMPLE DILUTION FACTOR OF P 239 AEA FRAC C2:
20095 RACER VOLUME in mL SPKV/ [TOTAL AT COUNTS
DIGEST DILUTION FACTOR DOF \T COUNT TIME (MIN)
PU23904 RACER BOOK NO BACKGROUND in ¢pm
DETECTOR NUMBER PU 236 cpm
LiQuiD EFFICIENCY FACTOR EFF 0.291)PU 238 cpm
SN ITRACER PREPARATION DATE 14115196 |PU 239 cpm
97004245 RACER PREPARATION VALUE (dpnvimL) 2600.000 |AEA COUNT TIME
PU-236 DECAY CORR'D VALUE _(dpmvml) 2144.856 [Pu 239/240 uGin. 1.0254E-01
[ PU238 TRACER VALUE (dpvmb) T
TANDARD BOOK NO
NA TANDARD VALUE in pCimL

Decay Time = Date Counted - Tracer Preparation Date

Pu-238 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)* 1/EFF *C236"100/Pu-236 Decay Corrd Value * SPKV

IPu 2391240 LCL = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(1000mUL)(DF)(DDF) / [(C236)(SS)(2220000 dprmviuCh]

Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1EFF * C233] - (Pu-238 Tracer Value *SPKV *Pu 235 Tracer Recovery / 100)
Pu 238 pCilL = [(Pu 238 dpm)(DF)(DDF)(1000mUL)} / [(Pu-236 Tracer Recovery /100)(2220000 dprpCiiD g/L)(SS)]
Relative Counting Etror = Square Root of [(1/(Pu 236 cpm * min)) + (1/ (Pu 238 or 239/240 cpm . min)}* 1.86* 100

Pu 239/240 uCifmL . 1.03E-04 DETECTION
SiidRelative Counting Error = 1.8% LEVELS
in uCi/mt.
Pu 239/240
6.21E-06
Pu 236 Tracer Recovery = 98.6%
al RWK Date: 02-Sep-97
signature of Chemist: /)Q/&& AT, M JER Date: 3520197
STANDARD.WB1 REV 1.0 C/ 943128ML v
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HNF-SD-WM-DP-262, REV.0

WORKBOOK PAGE: BLANK2

Pu 238 and 239/240 : LA-943-128 (B-0) or LA-953- 104(B-0))

DATE COUNTED
BLNK SAMPLE-VOLUME inmL ss
SAMPLE DILUTION FACTOR DF
20095 RACER VOLUME in mL SPRY
DIGEST DILUTION FACTOR DDF v
PU23901 RACER BOOK NO
¥ DETECTOR NUMBER
LIQuID EFFICIENCY FACTOR EFF PU 238 cpm
HITRACER PREPARATION DATE 11/15/96 JPU 239 cpm
97004245 RACER PREPARATION VALUE (dpm/mL) 2600.00 [AEA COUNT TIME
207 PU-236 DECAY CORR'D VALUE _ (dpm/mL) 2144.86 | Pu 2391240 pCiil. =
0 PU-238 TRACER VALUE dpm/mL) 0.00

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}]

pde s IPu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)*C236*100/(Pu-236 Decay Corr'd Value * SPKV*EFF)

. 1Pu 239/240 pCIA = (C239)(Pu 236 Decay Corrd Value)(SPKV)(1000mUL)(DF)(DOF) / [(C236)(SS)(D g/L)(2220000 dpmiuCi]
Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)

1Py 238 pCIL = [(Pu 238 dpm)(DF)(DDF)(1000mU/L)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/iCi)(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

“2:{Pu 239/240 pCi/mL < 2.94E-06 DETECTION

\[Relative Counting Error = 100.0%- ) LEVELS
in pCi/mL
INOTE: Pu 238 Result is a LESS THAN Value, Pu 239/240
“Pu 238 uCimL < 2.94E-06 2.94E-06
Relative Counting Error = 100.0% Pu 238
 ABi5itrint |Pu 236 Tracer Recovery = 103.1% 2.94E-06
alyst: RWK Date: 02-Sep-97
Signature of Chemist: LM»«\ /{QL/QA-, o JFR Date: i 2%)(\ 97

BLANKWB1 REV 1.0 643128ML
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HNF-SD-WM-DP-262, REV. 0
WORKBOOK PAGE: SAM3
Pu 238 and 239/240 : LA-943-128 (B-0) or LA-953-104(B-0) LIQUID / SOLI[™ samrie

[DATE COUNTED AUG-31-97 [[PU 236 AEA FRAC (C236) 0.967
\_ SAMPLE VOLUME in mL ss 1.000|[PU 238 AEA FRAC (C238) 0.000
DF 1.000{PU 239 AEA FRAC (C239) 0.038

SPKV 0.100|TOTAL AT COUNTS _- 2004

DIGEST DILUTION FACTOR DAL 06 J|AT COUNT TIME (MIN) 30

TRACER BOOK NO 128B43 BACKGROUND incpm (Bkg) 0.200

. 44 [PU 236 cpm 48.880

EFF 0.291 |PU 238 cpm 0.000

11/15/96 [PU 239 cpm 1.910

TRACER PREPARATION VALUE (dpm/mL.) 2600.000 )AEA COUNT TIME 480

PU-236 DECAY CORR'D VALUE (dp ) 2144.856|] Pu 239/240 uCilL. = 3.7967E-03
PU-238 TRACER VALUE . (dpm/mL) 0.000

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)]

'u 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236*100/(Pu-236 Decay Corr'd Value * SPKV * EFF)

Pu 239/240 pCi/L = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(1000mUL)(DF)(DDF) / [(C236)(SS)(D ¢/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 PCill. = [(Pu 238 dpm)(DF)(DDF)(1000mUL)} / [(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/fmL 3.80E-06 DETECTION
Relative Counting Error = 6.6% LEVELS
in pCifmL
NOTE: Pu 238 Resultis a LESS THAN Value. Pu 238/240
Pu 238 pCiml < 3.00E-06 3.00E-06
Relative Counting Error = 100.0% Pu 238
{Pu 236 Tracer Recovery = 103.2% 3.00E-06

SAMPLEWB1 REV 1.0 4 943128ML

alyst: RWK Date: 02-Sep-97
Signature of Chemist: LN JFR Date: 3 Sen 97
{
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HNF-SD-WM-DP-262, REV. 0

WORKBOOK PAGE: DUP4

Pu 238 and 239/240 : LA-943-128 (B-0) or LA-953-104(B-0) LIQUID / SOLI DUP
[DATE COUNTED AUG-31-97][PU 236 AEA FRAC (C236) 0943
ISAMPLE VOLUME in ml. ss 1.000]PU 238 AEA FRAC (c238) 0.000
[SAMPLE DILUTION FACTOR DF 1.000PU 239 AEA FRAC (C239) 0.035
TRACER VOLUME in mL SPKV 0.100TOTAL AT COUNTS 1894
DIGEST DILUTION FACTOR SEE2,0000 [AT COUNT TIME (MIN) 30
TRACER BOOK NO 128843 BACKGROUND in cpm (Bkg) 0.200
14PU 236 cpm 65.740
EFFICIENCY FACTOR EFF 0.291|PU 238 cpm 0.000
55| TRACER PREPARATION DATE 11/15/96 [P 239 cpm 2,070
TRACER PREPARATION VALUE (dpm/mL) 2600.000 AEA COUNT TIME 480
$PU-236 DECAY CORR'D VALUE _(dpmimL) 2144.856| Pu 2391240 uCill. = 3.5859E-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}]

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236*100/(Pu-236 Decay Corr'd Value * SPKV * EFF)

Pu 239/240 pCI/L = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(1000mLILYDF)(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 pCiL. = [(Pu 238 dpm)(DF){DDF){(1000mL/L)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/uCi)(D g/L)(SS)]
Refative 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 3.59E-06 DETECTION
Relative Counting Error = 6.3% LEVELS
in uCifmL

NOTE: Pu 238 Resuiltis a LESS THAN Value. Pu 239/240

Pu 238 pCimL < 3.23E-06 3.23E-06

Relative Counting Error = 100.0% Pu 238

|Pu 236 Tracer Recovery = 95.1% 3.23E-06

RWK Date: 02-Sep-97

Signature of Chemist: /)QQ,Q N )-z\_/ JFR Date: 3&@9‘7 7
SAMPLE.WB1 REV 1.0 943128ML v
1:1943128\0UT\20095.WB1 09/02/97  08:58:16

224




HNF-SD-WM-DP-262, REV. 0

WORKBOOK PAGE: SAMS
Pu 238 and 239/240 : LA-943-128 (B-0) or LA-953-104(B-0)

§[Decay Time = Date Counted - Tracer Preparation Date

Pu 238 dpm =

Pu-236 Decay Corr'd Value = Pu-236 Preparation Value *[e to the power of {(-In2 * Decay Time/1040.95}]

§ilPu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236*100/(Pu-236 Decay Corrd Value * SPKV * EFF)
[Pu 239/240 pCiL = (C239)(Pu 236 Decay Corrd Value)(SPKV)(1000mL/L)(DF)(DDF) / [(C236)(SS)(D ¢/L){2220000 dpm/uCi)}
[(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)
Pu 238 PCilL = [(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

LIQUID / SOLI SAMPLE
AUG-31-97[PU 235 AEA FRAC (C236) 0.931
- §8 1.000{PU 238 AEA FRAC (C238) 0.014
DF 1.000{PU 239 AEA FRAC (C239) 0.044
SPKV 0.100[TOTAL AT COUNTS 2018
: 20000 [AT COUNT TIME (MIN) 30
128843 BACKGROUND in cpm (Bkg) 0.200
14{PU 236 com 49.430
EFF 0.291PU 238 cpm 0.740
R p e hINUmMbRTRE| TRACER PREPARATION DATE 11/15/96 [PU 239 cpm 2.360
* [TRACER PREPARAT[ON VALUE (dpm/mL) 2600.000 [AEA COUNT TIME 480
% G ) 2144.856 | Pu 239/240 pCil = 4.5661E-03

(dpm/mL) 0.000

Pu 239/240 pCi/mL 4.57E-06 DETECTION
Relative Counting Error = 6.0% LEVELS
in pCifmL
faaaizNOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240
Pu 238 pCimt. < 3.12E-06 3.12E-06
elative Counting Error = 10.5% Pu 238
Pu 236 Tracer Recovery = 99.9% 3.12E-06
ﬂAnaIyst: RWK Date: 02-Sep-97
|Signature of Chemist: 9@/{/\/‘,\ }{ ‘LQ_MA)"&\ JFR Date: M 77
SAMPLEWB1 REV 1.0 ( Aazi2sML U
1194312810UT\20095.WB1 225 09/02/97  08:58:17




WORKBOOK PAGE: DUP6

HNF-SD-WM-

Pu 238 and 239/240 : LA-943-128 (B-0) or LA-953-104(B-0)

DP-262, REV. 0

LIQUID / SOLI

—

puP

S0 AUG-31.97|[PU 236 AEA FRAC (C236) 0.908

\-ﬂ_ SAMPLE VOLUME in mL ss| 1,000 [PU 238 AEA FRAC (C238) 0.014

DF 1.000]Pu 238 AFA FRAC (€239) 0.047

SPKV 0|TOTAL AT COUNTS 1908

DDF [ i & gJAT COUNT TIME (MIN) 30

128843 BACKGROUND in cpm (Bkg) 0.200

14PU 236 com 50.070

LiquiD [EFFICIENCY FACTOR EFF 0.291PU 238 cpm 0.780

h NUbarge| TRACER PREPARATION DATE 11/15/96 |PU 239 cpm 2.580

[ TRACER PREPARATION VALUE (dpm/mL) 2600.000 [AEA COUNT TIME 480

. | PU-236 DECAY CORR'D VALUE ) 2144.856 | Pu 239/240 uCill. = 4.9955E-03
L o |Pu=2ssTRACERVALUE (dpro/ral) 0.000

Decay Time = Date Counted - Tracer Preparatio

\ 5971'002012

n Date

Pu-236 Decay Corr'd Value = Pu-236 Preparation Value *[e to the power of {(-In2 * Decay Time/1040.95}]

u 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236*100/(Pu-236 Decay Corr'd Value * SPKV * EFF)
IPu 239/240 uCilL = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(1000mL/L)(DF)DDF) / [(C236)(SS)(D g/L)(2220000 dpm/pCi)]
Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)
Pu 238 PCHL = [(Pu 238 dpm)(DF)(DDF)(1000mUL)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/uCi)(D g/L)(SS)]

i Relative Counting Error = Square Root of {{1/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))} * 1.96 * 100

u 239/240 pCi/mL 6.00E-06 DETECTION
Relative Counting Error = 5.7% LEVELS
in pCi/mb
NOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240
lPu 238 uCimL < 3.46E-06 3.46E-06
Relative Counting Error = 10.2% Pu 238
JPu 236 Tracer Recovery = 92.2% 3.46E-06
alyst: 4 " RWK Date: 02-Sep-97
Signature of Chemist: %/MW JFR Date: 3 S-ypi"%’?
SAMPLEWB1REV10 (7 943128ML N
1194312810UT\20095.WB1 09/02/97  08:58:17

226



HNF-SD-WM-DP-262, REV. 0

WORKBOOK PAGE: SAM7

Pu 238 and 239/240 LA-943-128 (B-0) or LA-953-104(B-0))

.. PU 238 cpm
N 11/15/96 [PU 239 cpm
[TRACER PREPARATION VALUE (dpm/mL) 2600.000 AFA COUNT TLN;E
PU-236 DECAY CORR'D VALUE _ (dpmv/mL) 2144.856| Pu239/240 yCilt. =
PU-238 TRACE-R VALUE (dpm/mL) 0.000

j|Decay Time = Date Counted - Tracer Preparation Date

iPu-236 Decay Com'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)

[Pu 239/240 pCiNL = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(1000mUL)(DF)(DDF) / {(C236)(SS)(D g/L)(2220000 dpuCi]
U 238 dpm = [(Total AT Counts/ TC) - Bkg * 1/EFF " C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)
Pu 238 CiN. = [(Pu 238 dpm)(DF)(DDF)(1000mLAL)) / [(Pu-236 Tracer Recovery /100)(2220000 dpm/Ci)(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 pCifmL 4.45E-06 DETECTION
Relative Counting Error = 6.0% LEVELS
' in uCiimL
INOTE: Pu 238 Resuitis a LESS THAN Value. Pu 239/240
Pu 238 pCimL < 3.10E-06 3.10E06
Relative Counting Error = 12.1% Pu 238
#{Pu 236 Tracer Recovery = 101.2% 3.10E-06
alyst: " . RWK Date: 02-Sep-97.
ignature of Chemist: M"/OW JFR Date: 3 Send97
SAMPLE WB1 REV 1.0 843128ML v

1:1943128\0UT\20095.WB1 2 27 09/03/197



WORKBOOK PAGE: DUP8

HNE-SD-WM-DP-262, REV. 0

Pu 238 and 239/240 : LA-943-128 (B-0) or LA-953-104(B-0) LIQUID / SOLI ouP
; J[DATE COUNTED AUG-31-97][PU 236 AEA FRAC (C235) 0.930
ISAMPLE VOLUME in mL. ss 1.000[PU 238 AEA FRAC (C238) 0.011
§|SAMPLE DILUTION FACTOR DF 1.000[PU 239 AEA FRAC (C239) 0.043
TRACER VOLUME in mL SPKV 0.100|TOTAL AT COUNTS 2020
IGEST DILUTION FACTOR DDF: + 2 EH.0000 JAT COUNT TIME (MIN) 30
TRACER BOOK NO 128843 BACKGROUND in cpm (Bkg) 0.200
3 DETECTOR NUMBER 14[PU 236 cpm 63.570
EFFICIENCY FACTOR EFF 0.291][PU 238 com 0.630
RACER PREPARATION DATE 11/15/96 [Py 239 cpm 2.500
2600.000 [AEA COUNT TIME 480
2144.856 Pu 239/240 yCilL = 4.4672E-03

0.000

u 239/240 pCHL = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(1000mUL)(DF)(DDF) 1(C236)(SSHD g/L)(2220000 dpm/uCi)]
u 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)
[P 238 pCiL = [(Pu 238 dpm)(DF)(DDF)(1000mLIL)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/uCi)(D g/L)(SS)]
Fl|Relative Counting Error = Square Root of [(1/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))] * 1.96 * 100

lPu 239/240 pCi/mL -

4.47E-06

DETECTION
Relative Counting Error = 5.8% LEVELS
in pCifmL
SINOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240
Pu 238 pCimL < 3.12E-06 3.12E-06
¢|Refative Counting Error = 11.3% Pu 238
IPu 236 Tracer Recovery = 100.0% 3.12E-06
"Analysl: ! ay RWK Date: 02-Sep-97
[Signature of Chemist: (/?/L‘M 0@&/2’0\ JFR Date: SM S
SAMPLEWB1REV 1.0 {/ eas12amL v
1:1943128\0UT\20095.WB 1 228  oowo2e7 085817



GENERAL

Peak
ID
1
272
3
4
5
'Peak
ID Isotope
1 Pu236
3 Th?%@w
4 -Pu239
Am243
5 Pu239
Pu240
Totals:

HNF-SD-WM-DP-262, REV. 0

222-S Analytical Laboraratory
ALPHA ENERGY ANALYSTIS
Rev. 2.10

DATA REDUCTION REPORT

SAMPLE
WL20095~STD
File ID: 13al323.CNF

Counted on: 8/31/97 @1l1l: 6
Detector: AEAl13
Geometry number: 1

Count time: 28802. Sec
PEAK ANALYSIS .

Peak height Peak center FWHM Tau
Initial Final Initial Final Initial Final Initial Final
1280.0 1280.0 362.334 362.334 10.000 3.748 5.000 1.011

15.8 15.8 304.817 303.479 12.000 0.000 6.000 4.895

45.0 45.0 288.904 288.771 10.000 3.958 5.000 1.143

10.7 10.7 257.665 257.291 12.000 22.517 6.000 2.350
1666.7 1666.7 229.854 229.852 12.000 3.732 6.000 1.376

PEAK RESULTS
Peak Error Limit: 30%
AEA Peak Centroid Count %err Activity

Frac Exp. Obs. Diff. FWHM Rate ¢/m @95 d/m uCi/ea
%0.473 5.755 5.744 0.0110.02 49.47 1.3 201.8 0.909E~04

22722 5.473 0.00 1000.

0.016 5.400 5.405 -.0050.02 1.67 7.7 9.4 0.425E-05
0.010 5.147 5.261 -.1140.10 1.05 12.4 4.2 0.189E-05
5.266 5.261 0.005 4.2 0.191E-05
0.502 5.147 5.134 0.0130.02 52.47 1.2 209.8 0.945E-04
5.144 5.134 0.010 209.8 0.945E-04
1.001 <--valid peaks only--> 104.66
DETECTOR CALIBRATION
Energy(MEV) = 4.077 + (0.0046)*Channel
Enerqgy range (MeV): 4.077 TO 6.432
Efficiency = 0.2501 CPM/DPM
(Data reduction compression factor: 1.)
TOTAL COUNT DATA:
Item Total % Recovery

Raw spectrum 50194.0 1060.000

Smoothed 50196.4 100.005

Composite fit 50241.8 100.095

Residuals -47.8 -0.095

Analyzed by:
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Spectrum 13al323.CNF

1 Legend: Raw = .... Modeled Peaks =1,2,.., etc
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- Raw' Data Dump for AEA Spectrum: 13al1323.cNF  HNF-SD-WM-DP-262, REV. 0
1 .

0. 0. 2. 1. 2. 1. 0 1. 1. 3.

11 0. 0. 0. 1. 0. 2. 1. 1. 1. 0.

21 1. 0. 2. 1. 4. 5. 0. 2. 2. 2.

31 3. 4. 2. 1. 3. 4. 3. 0. 2. 4.

41 2. 3. 1. 2. 1. o 2. 1. 2. 2. 2.

51 1. 1. 0. 3. 2. 2. 0. 1. 4. 4.

61 2. 4. 1. 4. 4. 4. 4. 4. 2. 5.

71 4. 3. 1. 5. 5. 2. 1. 1. 2. 4.

81 3. 4. 3. 5. 2. 3. 5. 3. 3. 2.

91 1. 2. 1. 3. 1. 2. 1. 1. 5. 4.

101 3. 1. 1. 3. 3. 3. 3. 3. 3. 3.
111 3. 3. 3. 5. 5. 5. 6. 2. 3. 2.
121 4. 3. 6. 5. 2. 3. 8. 10. 4. 9.
131 3. 10. 3. 6. 9. 4. 7. 4. 8. 4.
141 5. 8. 9. 4. 6. 9. 7. 10. 12. 9.
151 3. 4. 8. 14. 12. 4. 15. 10. 7. 12.
161 14. 12. 7. 9. 14, . 17, 12. 10. 12. 15,
171 11. 9. 24. 21. 25, 17. 17. 21. 37. 26.
i81 31. 33. 36. 32. 29. 28. 29. 52. 41. 42.
191 49. 66. 53. 52. 60. 75. 64. 73. 67. 92.
201 107. - 97. 132. 125. 142. 150. 175. 177. 227. 256.

211 252. 300. 343. 362. 397. 487. 526. 611. 610. 778.
221 799. 891. 958. 1081. 1165. 1308. 1524. 1530. 1825. 1948.

231 1805. 1620. 1085. 592. 217. 35. 8. 4. 7. 3.
241 11. 6. 6. 3. 8. 3. 6. 6. 6. 4.
251 9. 6. 6. 6. 9. 11. 19. 17. 12. 10.
261 8. 8. 16. 16. 9. 17. 20. 12. 15. 23.
271 23. 19. 26. 20. 19. 16. 20. 21. 25. 25.
281 20. 32. 37. 35. 39. 34. 48. 42, 65. 60.
291 "40. 28. 18. 16. 13. 24. 14. 22. 13. 14.
301 20. 17. - 25, 23. 31. 25. 22. 15. 18. 14.
311 12. 23. 24. 27. 29. 28. 26. 28. 31. 29.
321 28. 34. 35. 39. 47. 57. 49. 50. 74. 56.
331 82. 82. 84. . 108. 102. 127. 130. 149. 143. 166.

341 203. 223. 231. 282. 318. 316. 418. 452. 559. 630.
351 656. 792. 839. 899. 961. 869. 923. 986. 1100. 1183.

361 1263. 1412. 1419. 1424. 1066. 643. 214. 56. 8. 1.
371 0. 0. 0. 0. ~ 0. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 1. 0. 0. 0. 0. 0. 0. 9. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.
421 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.
431 0. 0. 0. 0. 1. 0. 0. 0. 0. 1.
441 0. 0. 0. 0. 0. 2. 0. 1. 0. 0.
451 0. 1. 0. 1. 0. 1. 1. 0. 0. 1.
461 0. 0. - 1. 1. 1. 0. 1. 1. 0. 1.
471 6. 3. 2. 4. 0. 0. 4. 2. 2. 2.
481 1. 1. 2. 9. 0. 0. 1. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
511 0. 0.
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HNF-SD-WM-DP-262, REV. 0

222-S Analytical Laboraratory
GENERAL ALPHA ENERGY ANALYSTIS
Rev. 2.10

DATA REDUCTION REPORT
SAMPLE

WL20095-BLNK
File ID: 14al1458.CNF

Counted on: 8/31/97 @1ll: 6
Detector: AEAl4

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 1295.1 1295.1 358.230 358.230 12.000 4.009 6.000 1.082
27 13.9 13.9 300.317 297.760 8.000 0.000 4.000 3.686
3 42.3 42.3 284.302 284.144 12.000 4.049 6.000 0.963
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 Pu236 0.985 5.755 5.742 0.0130.02 50.54 . 1.3 202.5 0.912E-04
2 22727 5.464 0.00 1000.

3 Th228 0.035 5.400 5.402 -.0020.02 " 1.81 7.3 16.0 0.450E-05

Totals: 1.020 <-~-valid peaks only--> 52.34

DETECTOR CALIBRATION
Energy(MEV) = 4.095 + (0.0046)*Channel
Energy range (Mev): 4.095 TO 6.450

Efficiency = 0.2547 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 24639.0 1060.000
Smoothed 24640.2 100.005
Composite fit 25127.1 101.981
Residuals -488.1 -1.981

Analyzed by:

MB

F 232



NN HNF-SD-WM-DP-262, REV. 0
Spectrum 14al458.CNF

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 9238.2
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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.
2.
3.
0.

NO O
s e

18.
21.
47.
8.
19.
19.
52.
133.
427.
966.
255.

16.
19.
60.

165.
462.
1058.
62.

0.
0.

14al1458.CNF

62.
165.
569.

1133.
13.
0.

0.

0.
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9.
22.
23.
55.
16.
16.
28.
68.

206.
624.
1170.

0.

HNF-SD-WM-DP-262, REV. 0

0. [UN 1.
1. 9. 0.
1. 2. 1.
0. 1. 1.
2. 0. 1.
0. 0. 1.
6. 3. 6.
2. 0. 0.
1. 0. 1.
0. 1. 0.
0. 0. 1.
0. 0. 0.
0. Q. 2.
1. 2. 0.
3. 2. 1.
1. 2. 0.
1. 1. 2.
2. 3. 2.
0. 1. 1.
4. 1. 2.
3. 3. 6.
3. 3. 4.
1. 2. 4.
2. 5. 4.
6. 13. 5.
11. 18. 18.
21. 19. 19.
27. 37. 31.
34. 29. 13.
18. 21. 23.
19. 20. 17.
35. 40. 43.
74. 77. 99.
209. 227. 275. 3
731. 783. 914. 9
1298. 1424. 1479. 13
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 1. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 4. 0.
0. 0. 1.
0. 0. 0.
0. 0. 1.

7.
15.
41.
20.
23.
10.
53.
89.
37.
05.
30.



HNF-SD-WM-DP-262, REV. o

222-S Analytical Laboraratory
GENERAL AL PHA ENERGY ANALY SIS
Rev. 2.10

DATA REDUCTION REPORT
SAMPLE

S97T2010-SAM
File ID: 15al519.CNF

Counted on: 8/31/97 @1l1l: 6
Detector: AEALS

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 1059.5 1059.5 360.451 360.451 10.000 4.053 5.000 0.868
2? 13.4 13.4 303.185 301.253 26.000 3.267 13.000 13.166
3 38.9 38.9 287.492 287.119 10.000 4.237 5.000 1.019
4 44.8 44.8 228.4319 228.347 12.000 6.792 6.000 1.849

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count S%err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c¢/m @95 d/m uCi/ea
1 Pu236 0.967 5.755 5.766 -.0110.02 48.88 1.3 201.4 0.907E-04

LCm243 5.779 5.766 0.013 270.4 0.122E-03
2 M???? 5.487 0.24 58.8
3 Th228 0.033 5.400 5.421 -.0210.02 1.66 9.1 9.4 0.425E-05
4 Pu239 0.038 5.147 5.145 0.0020.03 1.91 6.7 7.7 0.347E-05
Pu240 5.144 5.145 -.001 7.7 0.347E-05
Totals: 1.037 <~-valid peaks only--> 52.45
\55* DETECTOR CALIBRATION
A Energy(MEV) = 4.071 + (0.0047)*Channel
Energy range (Mev): 4.071 TO 6.478
Efficiency = 0.2476 CPM/DPM

(Data reduction compression factor: 1.)
TOTAL COUNT DATA:

Item Total % Recovery

Raw spectrum 24267.0 100.000
Smoothed 24267.0 100.000
Composite fit 25291.7 104.223
Residuals -1024.7 -4.223

Analyzed by:

MB

235



HNF-SD-WM-DP-
Spectrum 15al519.CNF 262, REV. 0
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 7034.5
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Raw Data Dump for AEA Spectrum:

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

12.
10.
32.
29.
39.
39.
38.
81.
133.
284,
759.
1183.

35

14
10
17
40
27
51
38
77
139
329
778
1168
0

1

0

0

0

2

0

.

.

.

.

.

0.
1.
0.

=
.

@ s 4 % e s 8 s a2 s s s e

BN WWHENWNONONE

15al1519.CNF
0. 0.
0. 1.
1. 0.
2. 1.
1. 3.
0. 1.
1. 1.
1. 1.
0. 1.
1.. 0.
c. 1.
0. 0.
0. “1.
2. 4.
1. 4.
1. 6.
0. 1.
0. 3.
1. 4.
4. 6.
9. 9.
18. 18.
36. 46.
13. 8.
9. 5.
13. 14.
17. 28.
30. 25.
54. 59.
25. 43.
42. 41.
42. 45.
86. 90.
173. 204.
411. 451.
799. 823.
330. 80.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
1. 1.
0. 1.
0. 1.
0. 3.
1. 2.
0. 0.
0. 1.

237

56.
106.
240.
584.
934.

2.

COANNHOO

41.
108.
228.
667.

1087.
0.
0.

59.
110.
298,
715.

1067.
0.
0.
1.
0.
1.
1.
0.

.
.
.

COCOBOOR

.

0.



HNF-SD-WM-DP-262, REV. 0
222-S Analytical Laboraratory

GENERAL ALPHA ENERGY ANALY SIS

Peak
ID
1
2?
3
42
5
Peak
ID Isotope
1 Pu236
2
3 Th228
4
5 Pu239
Pu240
Totals:

Rev. 2.10
DATA REDUCTION REPORT
SAMPLE

S$97T2010-DUP
File ID: 16al1642.CNF

Counted on: 8/31/97 @11: 7
Detector: AEAl6

Geometry number: 1

Count time: 28803. Sec

PEAK ANALYSIS

Peak height Peak center FWHM

Tau

Initial Final Initial Final Initial Final Initial Final
1282.2 1282.2 360.633 360.633 12.000 4,582 6.000 1.091
22.0 22.0 303.364 303.364 26.000 3.739 13.000 .13.219
46.2 46.2 287.389 287.022 12.000 7.760 6.000 1.676
5.8 5.8 258.453 257.406 4.000 1.025 2.000 0.725
48.2 48.2 227.428 227.368 14.9000 7.446 7.000 2.057

PEAK RESULTS
Peak Error Limit: 30%

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c¢/m @95 d/m
0.943 5.755 5.737 0.0180.02 55.74 1.2 209.4
227272 5.474 0.42 34.1
0.040 5.400 5.399 0.0010.04 2.34 7.3 12.1
?22? 5.262 0.09 74.1
0.035 5.147 5.124 0.0230.03 2.07 6.4 7.6
5.144 5.124 0.020 7.6
1.018 <--valid peaks only--> 60.15
DETECTOR CALIBRATION
Energy (MEV) = 4.078 + (0.0046)*Channel
Energy range {(MeV): 4.078 TO 6.434
Efficiency = 0.2717 CPM/DPM

(Data reduction compression factor: 1.)

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 28371.0 1060.000
Smoothed 28372.4 100.005
Composite fit 29124.9 102.657
Residuals -753.9 -2.657

" Analyzed by:

Activity
uCi/ea
0.943E-04

0.546E-05

0.344E-05
0.344E-05

MB

- 238



: - Spectrum 16al1642.CNF HNF-SD-WM-DP-262, REV. 0
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 8776.7

5
5
.5
.5
5
4
4
3
3

.
3.
.
2.
21

1
.o

1

ceee
ceeesacn 1
cereseteseneecres 1
A
U IR

e esesesssessesrasecsenessasvescssscecnseansssasal

.1.

239



"Raw Data Dump for AEA Spectrum:

251
261

311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.

56.
125.
289.
908.

1356.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
2.
2.
0.
0.

15
43
32
46
31
54
125
346
1044
1381
G

0

0

o

.

ORONNMNOOOOO

IR

.

.

-

.

.

.

.

12.
22.
41.
32.
42.
28.
59.
139.
400.
1009.
1272.
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IR
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N
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MW
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16a1642.CNF
1. 0.
1. 1.
1. 0.
1. 0.
0. 1.
0. 0.
2. 0.
0. 1.
0. 2.
i. 1.
1. 2.
2. 2.
1. 2.
3. 2.
3. 2.
1. 5.
2. 1.
4. 3.
5. 2.
3. 4.
8. 13.
32. 13.
50. 48.
11. 5.
10. 3.
11. 13.
21. 21.
21. 42.
54. 60.
28. 43.
52. 37.
40. 34.
65. 78.
181. 196.
455, 532.
1034. 1053.
542. 183.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 1.
0. 0.
0. 0.
1. 0.
0. 0.
1. 1.
0. 1.
0. 0.
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HNF-SD-WM-DP-262, REV. 0

0.
1.
1.
0.
1.
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1.
3.
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GENERAL

ALPHA
Rev.

ENERGY

2.10

HNF-SD-WM-DP-262, REV. 0
222-S Analytical Laboraratory

DATA REDUCTION REPORT

SAMPLE

$97T2012-SAM

File ID:

Counted on:
Detector:

17al1775.CNF

8/31/97 @11l: 7
AEAl7
Geometry number: 1

28801. Sec

ANALYSTIS

Count time:
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau

1D Initial Final Initial Final Initial Final Initial Final
1 1311.1 1311.1 721.233 721.233 24.000 8.531 12.000 2.461
2 29.6 29.6 606.470 600,197 32.000 12.465 16.000 16.674
32 28.6 28.6 602.809 602,809 20.000 0.000 10.000 9.215
a 43.1 43.1 574.832 573.959 28.000 11.507 14.000 2.910
5 58.9 58.9 458,317 458.273 24.000 11.217 12.000 3.169

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 Pu236 0.931 5.755 5.738 0.0170.02 49.43 1.3 207.1 0.933E-04
2 Pu238 0.014 5.487 5.459 0.0280.03 0.74 15.9 4,2 0.190E-05

Am241 5.479 5.459 0.020 3.2 0.146E-05
3 22?22 5.465 0.00 16060.
4 Th228 0.035 5.400 5.399 0.0010.03 1.87 7.8 10.8 0.486E-05
5 Pu239 0.044 5.147 5.133 0.0140.03 2.36 5.9 9.7 0.437E-05
Pu240 5.144 5.133 0.011 9.7 0.437E-05
Totals: 1.024 <--valid peaks only--> 54.40
DETECTOR CALIBRATION
Energy(MEV) = 4.079 + (0.0023)+*Channel
Energy range (MeV): 4.079 TO 6.434
Efficiency = 0.2435 CPM/DPM
(Data reduction compression factor: 2.)
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 25489.0 100.000
Smoothed 25489.8 100.003
Composite fit 26110.7 102.439
Residuals -621.7 -2.439

Analyzed by:

241



HNF-SD-WM-DP-262, REV. 0
Spectrum 17al775.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 8508.0
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Raw Data Dump for AEA Spectrum: 17al775.CNF HNF-SD-WM-DP-262, REV. 0
1

0. 0. 2. 1. 0. 0. - 0. 1. 0. 0.

11 0. 1. 0. 1. 2. 0. 0. 1. 2. 1.

21 4. 1. 0. 1. 1. 1. 0. 2. 2. 0.

31 0. 1. 0. 0. 0. 0. 0. 0. 0. 2.

41 0. 0. 0. 0. 0. 1. 0. 0. 1. 0.

51 1. 2. 0. 1. 0. 0. 0. 0. 0. 0.

61 0. 0. 0. 0. 1. g. 0. g. a. 1.

71 9. 0. 0. 0. 0. 2. 0. 1. 1. 0.

81 1. 0. 0. 0. 0. 0. 1. 1. 0. 0.

91 0. 1. 1. 0. 1. 2. 1. 0. 1. 1.

101 1. 0. 0. 2. 0. 2. 1. 0. 0. 1.
111 1. 1. Q. 0. 2. Q. 2. 0. 0. 0.
121 2. 1. 0. 0. 0. 0. 1. 0. 2. 1.
131 0. 2. 0. 0. 4. 0. 4. 2. 2. 1.
141 4. 2. 6. 2. 6. 5. 1. 3. 5. 4.
151 3. 3. 4. 2. 4. 3. 3. 5. 1. 1.
161 1. 1. 3. 0. 1. 1. 1. 2. 1. 1.
171 1. 3. 0. 1. 2. 1. 1. 1. 1. 1.
181 1. 2. 2. 2. 1. 1. 3. 3. 2. 2.
191 0. 6. 4. 2. 3. 2. 5. 5. 2. 1.
201 9. 5. 2. 8. 10. 8. 9. 9. 12. 10.
211 9. 18. 20, 15. 32. 20. 27. 32. 42. 30.
221 44. 38. 52. 56. 49. 45. 51. 71. 56. 71.
231 58. 53. 29. 24. 13. 13. 7. 6. 3. 6.
241 4. 1. 3. 3. 3. 8. 5. 5. 6. 6.
251 10. 6. 5. 7. 10. 12. 4. 9. 8. 7.
261 5. 7. 18. 11. 13. 20, 14. 19. 20. 26.
271 18. 19. 10. 14. 18. 22. 19. 25. 26. 22.
281 30. 31. 44. 45. 47. 45. 57. 50. 50. 39.
291 36. 33. 28. 33. 38. 34. 34. 35. 39. 44.
301 46. 40. 35. 39. 53. - 37. 22, 17.- 12. 14.
311 12, 7. 8. i7. 17. 13. 19. 25. 21. 27.
321 30. 21. 34. 31. 36. 41. 42. 50. 57. 71.
331 64. 73. 73. 103. - 103. 117. 133. 153. 149. 192.

341 225, 240. 304. 326. 400. 437. 542. 578. 691. 688.
351 817. 929. 975. 1015. 1010. 1020. 1046. 12490. 1329. 1365.

361 1420. 1443. 1276. 865. 447. 187. 25. 6. 1. 0.
371 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
381 0. C. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. C. 0. 0. 0.
411 0. 0. 0. 1. 0. 0. 0. 1. 0. 0.
421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
431 0. 0. . 1. 1. 0. 0. 1. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
451 0. 0. 0. 0. 0. 0. 1. 2. 0. 0.
461 0. 1. 1. 0. 1. 4. 1. 0. 0. 1.
471 0. 2. 1. 2. 1. 0. 4. 1. 1. 1.
481 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.
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GENERAL ALPHA ENERGY ANALYSTIS

Peak
ID
1
2
3
4
Peak
ID Isotope
Ra224
Pu236
2 Pu238
Am241
3 Th228
4 Pu239
Pu240
Totals:

Peak
Initia

HNF-SD-WM-DP-262, REV. ¢

222-S Analytical Laboraratory
Rev. 2.10
DATA REDUCTION REPORT
SAMPLE

S97T2012-DUP
File ID: 18al876.CNF

Counted on: 8/31/97 @11l: 9
Detector: AEALlS8
Geometry number: 1

Count time: 28801. Sec

PEAK ANALYSIS

height Peak center FWHM

1 Pinal Initial Final Initial Final

Tau

Initial Final
14.000 3.192
28.000 28.579:
18.000 3.691
16.000 4.287

1169.6 1169.6 714.078 714.078 28.000 12.213
31.8 31.8 600.317 600,317 56.000 12.247
45.8 45.8 570.853 570.153 36.000 17.035
60.0 60.0 450.354 450,241 32.000 15.383
PEAK RESULTS
Peak Error Limit: 30%
AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m
0.909 5.686 5.728 ~.0420.03 50.07 1.3 221.9
5.755 5.728 0.027 212.9
0.014 5.487 5.466 0.0210.03 0.78 18.3 4.5
5.479 5.466 0.013 3.5
0.043 5.400 5.397 0.0030.04 2.35 7.2 13.8
0.047 5.147 5.121 0.0260.04 2.58 5.7 10.8
5.144 5.121 0.023 10.8
1.012 <--valid peaks only--> 55.78
DETECTOR CALIBRATION
Energy (MEV) = 4.085 + (0.0023)*Channel
Energy range (MeV): 4.085 TO 6.441
Efficiency = 0.2400 CPM/DPM
{(Data reduction compression factor: 2.)
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 26451.0 100.000
Smoothed 26450.9 100.0060
Composite fit 26775.6 101.227
Residuals -324.6 -1.227

Analyzed by:

Activity
uCi/ea

0.100E-03
0.959E-04
0.204E-05
0.156E-05
0.621E-05
0.485E-05
0.485E-05

MB

244



o ' HNF-SD-WM-DP-262, REV. 0
Spectrum 18al1876.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 8729.2
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‘Raw Data Dump for AEA Spectrum: 18al876.CNF HINF-SD-WM-DP-262, REV. 0

1 0. 0. 0. 0. 0. 0. 0. 3. 1. 1.
11 1. 1. 1. 0. 0. 2. 0. 1. 0. 4.
21 0. 1. 0. 1. 0. 1. 0. 0. 0. 1.
31 0. 0. 0. 1. 0. 3. 0. 1. 1. 0.
41 1. 1. 0. 1. 0. 0. 0. 0. 3. 2.
51 0. 1. 0. 3. 0. 0. 0. 2. 3. 1.
61 1. 1. " 0. 1. 1. 0. 2. 1. 0. 0.
71 1. 1. 1. 0. 1. 0. 0. 0. 0. 1.
81 9. 0. 0. 1. 0. 1. 1. 1. 1. 1.
91 2. 4. 2. 3. 1. 0. 2. 1. 0. g.

101 0. 4. 2. 5. 0. 1. 2. 2. 0. 0.
111 2. 2. 0. 0. 0. 0. 2. 1. 1. 0.
121 1. 1. 2. 0. 5. 2. 2. 0. 1. 2.
131 2. 8. 1. 10. 1. 3. 3. 5. 1. 7.
141 5. 4. 3. 5. 6. 7. 3. 5. 7. 2.
151 1. 4. 6. 1. 2. 8. 3. 2. 2. 4.
161 1. 1. 2. 1. 1. 0. 0. 0. 7. 2.
171 1. 4. 1. 4. 1. 4. 3. 3. 2. 1.
181 1. 8. 5. 2. 2. 4. 4. 2. 6. 1.
191 2. 4. 3. 6. 6. 4. 12. 5. 7. 9.
201 . 8. 13. 10. 23. 22. 14. 16. 28. 31.
211 17. 33. 30. 30. 32. 33. 44. 45. 41. 39.
221 42. 48. 64. 60. 75. 65. 50. 62. 43. 40.
231 22. 15. 21. 10. 8. 7. 3. 8. 2. 2.
241 7. 3. 6. 2. 8. 7. 5. 6. 12. 8.
251 8. 9. 17. 10. 10. 8. 5. 9. 18. 13.
261 17. 15. 20. 17. 26. 21. 17. 23. 26. 35.
© 271 23. 15. 13. 28. 21. 28. 31. 28. 49. 43.
281 45. 47. 50. 58. 56. 58. 57. 48. 36. 34.
291 39. 44, 42. 37. 42. 46. 52. 37. 44. 52.
301 48. 51. 32. 40. 22. 28. 20. 19. 13. 16.
311 25. 29. 40. 26. 25. 34. 48. 46. 26. 45.
321 62. 54. 65. 65. 81. 83. 82. 82. 107. 113.

331 146. 156. 154. 153. 196. 220. 255. 291. 260. 359.
341 394. 464. 467. 558. 629. 686. 797. 850. 886, 914.
351 957. 1001. 1035. 19068. 1092. 1320. 1225, 1254. 1182. 1036.

361 775. 489. 306. 158. 61. 39. 15. 7. 9. 0.
371 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 1. 0. 0. 0. 0. 0.
401 1. 0. 0. 0. 0. 0. 0. 0. 9. 0.
411 1. 0. 0. 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 0. 0. 0. 0. 9. 0. 0.
431 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 1. 0. 0. 0. 0. 0. 0. 1. 0.
461 1. 1. 1. 1. 3. 1. 4. 7. 4. 1.
471 5. 2. 2. 3. 1. 2. 1. 0. 0. 0.
481 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.
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HNF-SD-WM-DP-262, REV. 0

222-S Analytical Laboraratory
ALPHA ENERGY
Rev. 2.10

GENERAL

DATA REDUCTION REPORT

ANALYSTIS

SAMPLE
S97T2014-SAM
File ID: 19al977.CNF
Counted on: 8/31/97 @11l: 9
Detector: AEA19
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 1211.4 1211.4 719.595 719.595 24.000 9.150 12.000 2.298
2?2 24.1 24.1 605.885 601.468 48.000 10.533 24.000 24.490
3 40.8 40.8 573.092 571.771 28.000 15.017 14.000 3.285
4 59.1 59.1 458.164 458.104 24.000 9.296 12.000 2.538
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 0.934 5.731 0.02. 50.73 1.3 230.6 0.104E-03
2 Am241 0.010 5.479 5.460 0.0190.02 0.55 24.7 2.7 0.120E~05
3 Th228 0.037 5.400 5.391 0.0090.03 2.03 7.8 13.0 0.586E-05
4 Pu239 0.043 5.147 5.130 0.0170.02 2.34 6.0 10.7 0.480E-05

Pu240 5.144 5,130 0.014 10.7 O0.480E-05

Totals: 1.025 <--valid peaks only--> 55.66

DETECTOR CALIBRATION
Energy (MEV) = 4.076 + (0.0023)*Channel
Energy range {MeV): 4.076 TO 6.431
Efficiency = 0.2200 CPM/DPM
(Data reduction compression factor: 2.)
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 26075.0 100.000
Smoothed 26075.7 100.003
Composite fit 26716.9 102.462
Residuals -641.9 -2.462

Analyzed by:

MB .
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R HNF-SD-WMW-UP-262, HEV. U
Spectrum 19al977.CNF .
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 8554.5
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Raw D. -SD-WM-DP-262, REV. 0
Raw Data Dump for AEA Spectrum: 19al977.CNF HNF-SD-WM-DP-26

1 0. 0. 0. 0. 1. 0. 1. 3. 0. 2.
11 2. 3. 0. 1. 0. 0. 0. 1. 0. 1.
21 1. 2. 1. 3. 1. 1. 0. 0. 0. 1.
31 1. 1. 0. 0. 0. 1. 0. 0. 0. 0.
41 0. 0. 0. 0. 0. 0. 0. 0. 1. 1.
51 0. 1. 0. 1. 1. 0. 0. C. 0. 0.
61 1. 0. 0. 0. 2. 0. 1. 1. 2. 2.
71 0. 2. 0. 1. 0. 0. 0. 1. 0. 2.
81 0. 0. 0. 0. 1. 0. 0. 1. 1. 1.
91 G. 0. 1. 1. 0. 1. 1. 2. 0. 0.

101 0. 0. 0. 0. 1. 1. 2. 2. 1. 0.
111 0. 1. 0. 1. 2. 1. 2. 0. 3. 1.
121 1. 2. 5. 1. 2. 1. 3. 2. 4. 0.
131 3. 3. 3. 1. 5. 2. 2. 1. 2. 2.
141 2. 3. 2. 4. 3. 8. 4. 5. 6. 8.
151 3. 2. 6. 6. 2. 4. 2. 5. 3. 4.
161 1. 3. 1. 2. 1. 2. 1. [ 1. 1.
171 2. 2. 1. 1. 2. 0. 1. 1. 5. 3.
181 2. 2. 2. 2. 4. 3. 1. 1. 4. 3.
191 3. 3. 7. 2. 5. 7. 6. 1. 7. 7.
201 9. 7. 8. 4. 13. 13. 14. 11. 12. 21.
211 11. 13. 21. 12. 21. 25. 25. 22. 33. 51.
221 28. 52. 50. 62. 63. 54. 55. 57. 66. 65.
231 65. 49. 24. 13. 13. 9. 4. 4. 8. 5.
241 3. 3. 6. 7. 7. 6. 1. 6. 5. 6.
251 7. 4. 10. 15. 13. 10. 15. 7. 13. 15.
261 13. 17. 22. 14. 14. 19. 20. 19. S 22. 25.
271 19. 19. 17. 20. 17. 22. 27. 29. 27. 30.
281 38. 40. 47. 49. 52. 57. 44, 49. 53. 38.
291 32. 23. 29. 41. 41. 33. 32. 31. 41. 44.
301 33. 51. 40. 56. 39.. 32. 24. 16. 17. 17.
311 22. 16. 17. 23. 22. 31. 35. 33. 31. 38.
321 43. 50. 61. 45. 55. 57. 79. 72. 105. 96.

331 103. 101. 136. 131. 157. 162. 165. 219. 216. 266.
341 308. 313. 374. 378. 459. 527. 591. 651. 683. 839.
351 902. 1018. 994. 1010. 999. 1074. 1175. 1124. 1298. 1297.

361 1288. 1186. 1035. 587. 189. 45. 1. 0. 0. 0.
371 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

© 381 0. . 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 1. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 9. 0.
421 0. 1. 0. 0. 0. 1. 0. 0. 0. 0.
431 1. 0. 0. 0. 0. 0. 0. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 2. 0. 1.
461 0. 1. 1. 1. 1. 0. 1. 0. 0. 1.
471 1. 5. 6. 0. 3. 2. 2. 2. 0. 1.
481 0. 0. 0. 0. 0. 0. 0. 9. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.
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GENERAL

Counted on:
Detector:

ALPHA

HNF-SD-WM-DP-262, REV. 0
222-S Analytical Laboraratory

ENERGY
2.10

Rev.
DATA REDUCTION REPORT
SAMPLE

) S97T2014-DUP
File ID: 20a2074.CNF

AEA20

Geometry number: 1

ANALYSTIS

8/31/97 €11:10

Count time: 28803. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau
iD Initial Final Initial Final Initial Final Initial Final-
1 1321.7 1321.7 716.483 716.483 24.000 9.568 12.000 2.547
2 29.1 29.1 602.101 600,349 20.000 4.412 10.000 2.547
3 44.6 44.6 570.423 569.327 24.000 13.152 12.000 2.853
4 74.6 74.6 454.061 454.010 24.000 9.881 12.000 3.627
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 Ra224 0.930 5.686 5.730 -.0440.02 53.57 1.2 229.2 0.103g~03
2 Am241 0.011 5.479 5.463 0.0160.01 0.63 18.6 2.7 0.122E-05
3 Th228 0.038 5.400 5.391 0.0090.03 2.19 7.3 12.4 0.558E-05
4 Pu239 0.043 5.147 5.126 0.0210.02 2.50 5.8 10.0 0.452E-05

Pu240 5.144 5.126 0.018 10.0 0.452E-05

Totals: 1.022 <--valid peaks only--> 58.89

DETECTOR CALIBRATION

Energy(MEV) = 4.082 + (0.0023)*Channel
Energy range (MevV): 4.082 TO 6.437
Efficiency = 0.2487 CPM/DPM

(Data reduction compression factor:

Item

Raw spectrum

Smoothed

Composite fit

Residuals

TOTAL COUNT DATA:

Total
27662.0
27665.2
28269.0

-607.0

Analyzed by:

250

2.)

% Recovery
100.000
100.011
102.194

-2.194

MB



3

. Spectrum 20a2074.CNF HNF-SD-WM-DP-262, REV. 0 :
1 Legend: TRaw = .... Modeled Peaks = 1,2,.., etc Display Max.: 9666.3
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* Raw'Data Dump for AEA Spectrum: 20a2074.CNF HNF-8D-WM-DP-262, REV. 0
1

0. 0. 1. 0. 3. 0. 0. 1. 0. 2.

11 1. 1. 0. 1. 1. 1. 2. 9. 0. 1.

21 1. 0. 0. 1. 0. 0. 0. 0. 1. 1.

31 0. 0. 2. 1. 1. 1. 1. 1. 3. 1.

41 0. 0. 2. 0. 0. 0. 0. 0. 0. 1.

51 0. 1. 0. 1. 2. 2. 0. 0. 1. 0.

61 2. 1. 0. 0. 0. 2. 2. 1. 0. 2.

71 0. 1. 1. 1. 2. 1. 0. 0. 1. 0.

81 1. 0. 2. 0. 0. 0. 0. 1. 0. 0.

91 3. 1. 0. 1. 0. 1. 0. 3. 0. 0.

101 0. 1. 3. 0. 0. 2. 1. 1. 2. 1.
111 1. 3. 4. 1. 1. 1. 1. 2. 1. 0.
121 1. 2. 0. 1. 0. 1. 2. 1. 1. 2.
131, 3. 3. 2. 1. 3. 5. 3. 4. 4. 0.
141 2. 4. 5. 5. 4. 2. 6. 4. 4. 2.
151 3. 1. 6. 1. 3. 2. 3. 3. 2. 2.
161 0. 2. 1. 1. 2. 1. 0. 1. 0. 2.
171 1. 1. 1. 3. 3. 1. 2. 3. 4. 1.
181 1. 1. 1. 3. 5. 1. 5. 4. 4. 2.
191 3. 5. 5. 3. 5. 5. 7. 6. 7. 3.
201 5. 2. 8. 7. 10. 21. 8. 16. 14. 13.
211 20. 15. 19. 18. 32. 27. 35. 35, 37. 59.
221 46. 54. 61. 72. 67. 75. 92. 83. 67. 58.
231 44. 31. 15. 8. 0. 8. 3. 6. 6. 3.
241 5. 5. 3. 5. 6. 7. 8. 3. 3. 9.
251 9. 9. 9. 8. 18. 16. 16. 9. 8. 16.
261 23. 16. 26. 20. 15. 16. 24. 14. 21. 24.
271 24. 4. 21, 29. 24. 39. 40. 24. 39. 51.
281 36. 46. 66. 51. 56. 59. 64. 41. 28. 32.
291 21. 33. 41. 33. 34. 39. 43. 37. 41. 59.
301 52. 47. 51. 42. 26. 20. 12. 13. 21. 14.
311 27. 28. 28. 24. 23. 31. 31. 36. 39. 43.
321 41. 55. 48. 53. 59. 60. 76. 69. 92. 107.

331 111. 104. 127. 135. 171. 217. 197. 240. 257. 268.
341 365, 368. 462. 516. 538, 666. 751. 818. 925. 1005.
351 1094, 1060. 1098. 1073. 1223. 1250. 1342. 1442. 1428. 1323.

361 1252. 860. 441. 151. 28. 1. 0. 0. 0. 0.
371 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. - 0. 0. 0. 1.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 1. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 1. 0. 0. 0. 0. 0.
421 0. 1. 0. 0. 0. 0. 0. 1. 0. 0.
431 0. 0. 1. 0. 0. 0. 0. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 1. 0. 0. [UN
451 0. 1. g. 1. 0. 0. 1. Q. 0. 1.
461 3. 1. 0. 2. 0. 1. 1. 2. 3. 3.
471 4. 3. 3. 4. 3. 2. 0. 0. 0. 0.
481 0. 0. 0. 0. o. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 9. 0. 0.
511 0. 0.
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APPENDIX A : OPPORTUNISTIC ANALYTE RESULTS
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01-oct-1997 07:38:21
A-0002-1

CORE NUMBER: n/a
SEGMENT #: 3AP-97-2

Appendix A. Opportunistic Analytes
AP-103 GRABT

Page:

SEGMENT PORTION: Supernat
Lamgle# RiA#|Analyte Unit Standard % Blanl Result| Duplicate Average| RPD %|Spk Rec %| Det Limit|Count Err%l.
971002009 Silver-TcP-Acid Oil. ug/m 97.00] <t.00e-0 5.29e-01] 5.17e-01] 5.23e-01] 2.29 . 2.10e-0 n/a}’
977002009 Arsenic-ICP-Acid Dil. ug/mL. 103.6 <2.10e0 n/a n/a 105.0 -100 n/a
977002009 Boron-ICP-Acid Dil. ug/mbL 101.0 6.490 6.595[ 3.18 93.4 .050 n/a
971002009 Barium-1CP-Acid Dil ug/mb. 98.40 <1.05e0 n/a n/a 90.9 .050 n/a
971002009 Beryllium-1€P-Aci il. ug/mb 100.8 <1.05e-1 n/a n/a 04 . 1.05e-01 n/a
|8977002009 Bismuth-ICP-Acid . ug/mL 102.8 <2.10e n/a n/a 94,00 2.100 n/a
97700200 Calcium-1CP-Acid N ug/mL, 97.20 <2.10e0 n/a n/a 95.30 2.100 n/a
97100200 D _|Cadmium-I1CP-Acid N ug/mL 99.20 <1.05e-1 n/a n/a 92.601 1.05e-01 n/a
97700200 Cerium-1CP-Acid Dil. ug/mt 98.00 <2.10e0 n/a n/a .20 .100 n/a
971002009 Cobalt-1CP-Acid Dil. ug/mb 101.6 <4.20e- n/a n/a 5,001  4,20e- n/a
971002009 D [Chromium-ICP-Acid Dil. ug/mL. 98.20 3.67 3.660] 0.55 .70] 2.10e- n/a
971002009 Copper-1CP-Acid Dil. ug/mL 101.4 <2.10e- n/a n/a 4.1 2, 10e- n/a
9771002009 Potassium-1CP-Acid Dil. ug/mL 100.2 535.0 535.5} 0.19 9.90 0.50 h/a
971002009 Lanthanum-I1CP-Acid Dil. ug/mbL 99.40 <1.05e0 n/a n/a 3.00 .050 n/a
97100200 Lithjum-ICP-Acid Dil ug/mL. 97.80 <2.10e-1 n/a n/a 1.40{ 2.10e-01 n/a
97700200 D |Magnesium-ICP-Acid Dil. ug/mbL 99.40 <2.10e0 n/a n/a 89.20 . 100 n/a
97100200 anganese-1CP-Acid Dil. ug/mL 96.80 <2.10e-1 n/a n/a 89.30| 2.10e-01 n/a
971002009 ol ybdenum- ICP-Acid Dil. ug/mb. 100.8 <1.05e0 n/a n/a 7.10 1.050 n/a
977002009 eodymium-1CP-Acid Dil. ug/mL 99.2 <2.10e0 n/a n/a 2.50 2.100 n/a
977002009 [D. ickel-ICP-Acid Dil. ug/mL 98 21 <4.20e-1 n/a n/a 0. 41 4.20e-01 n/a
N 971002009 Phosphorus-1CP-Acid Dil. ug/mL 100.0 31.10 31.35] 1.59 7.2 4.200 nfa
19| 971002005 Lead-1CP-Acid Dil. g/t 98.00 <2.10e0 n/al _n/a 1.7 100 n/a
[4; 977002009 Sul fur-1CP-Acid Dil. ug/mL 97. 155.0 157.0] 2.55 74.3 .100 n/a
977002009 Antimony-I1CP-Acid Dil. ug/mb 95.80 <1.26e! n/a n/a 0. 80 .260 n/a
977002009 elenjum-1CP-Acid Dil. ug/mL 92.80 2.83 n/a n/a 9.0 . 100 n/a
971002009 ilicon-I1CP-Acid Dil ug/mt 100.4 5. 70! 5.660F 1,41 96.50 .050 n/a
977002009 amarium-1CP-Acid Dil. ug/mbt 97.80 <2.10e0 n/a h/a 90.40 .100 n/a
977002009 trontium-1CP-Acid Dil., ug/mb 98.00 <2.10e-1 n/a n/a 91.60] 2.10e-01 n/a
971002009 itanium-ICP-Acid Dil. ug/ml 98.00 <2.10e-1 n/a n/a 92.0 2.10e-01 n/a
[$977002009 hal lium-ICP-Acid Dil. ug/mL 95.80 <4.20e0 n/a n/a 86.5 4.200 n/a
971002009 Uranium-1CP-Acid Dil. ug/ml. 96.30 26.90 26.25] 4.95 94.50 10.50 n/a
71002009 {0 [Vanadium-I1CP-Acid Dil. ug/mb 100.6 <1.05e0 n/a n/a 94.90 1.050 n/a
77002009 inc-1CP-Acid Dil. ug/mL. 7.4 <2.10e- n/a n/a 92.00 2.10e- n/a
77002009 [0 [Zirconium-ICP-Acid Dil. ug/ml 98.40 <2.10e- n/a n/a 92. 2.10e- _n/a
71002009 romide by Ion Chromatograph Jug/mL 96.60 <1.26e n/a n/a 100. 12.62 n/a
9771002009 Oxalate-1C-Dionex 4000/450 ug/mL. 103.0 <i.06e n/a n/a 108. 10, n/a
977002010 Cobalt-60 by GEA uCi/mb 118.3 <5.88e-4 n/a n/a n/al 1.00e- n/a
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Appendix A. Opportunistic Analytes
AP-103 GRAB1

CORE NUMBER: n/a
SEGMENT #: 3AP-97-4

SEGMENT PORTION: Supernate
|Sample# R|A#|Analyte § Unit Standard Blanl Result| Duplicate Average| RPD %|Spk Rec %| Det Limit|Count Err%
977002013 Silver-1CP-Acid Dil. ug/ml. 97.00} <1.00e-0; 5.53e-01| 5.37e-01] 5.45e-01} 2.94 n/al 2.10e-01 n/a
971002013 Arsenic-ICP-Acid Dil. ug/mL 103.6) <1.00e-01] < 2.100 <2.10e0 n/a n/a n/a .100 n/a
971002013 oron-1CP-Acid Dil. ug/mL 101.0] <5.00e-02 7.080 7.130 7.105| 0.70 n/a .05 n/a
971002013 arium-1CP-Acid Dil ug/mL 98.40] <5.00e-02] < 1.050 <1.05¢0 n/a n/a n/a .05 n/a
977002013 eryl lium-1CP-Acid Dil. ug/mL 100.8]| <5.00e-03] <1.05e-01] <1.05e-1 n/a n/a n/al 1.05e-0 n/a
|S971002013 ismuth-1CP-Acid . ug/mL 102.8| <1.00e-01] < .100 <2.10e0 n/a n/a n/a 2.100 n/a
77002013 D_{Calcium-ICP-Acid . ug/mb. 97.20] <1.00e-01] < . 100 <2.10¢f n/a n/a n/a 2.100 n/a
[S9771002013 Cadmium-I1CP-Acid Dil. ug/mb 99.20] <5.00e-03] <1.05e-01[ <1.05e- n/a nfa n/af 1.05e-01 n/a
77002013 Cerium-ICP-Acid Dil. ug/mL 98.00] <1.00e-01} < .100 <2.10¢ n/a n/a n/a 2.100 n/a
77002013 Cobalt-ICP-Acid Pil. ug/mb, 101.6] <2.00e-02} <4.20e-01 <4 ,20e- n/a n/a n/al  4.20e-0 n/a
71002013 Chromium-1CP-Acid Dit. ug/mL 98.20] <1.00e-02 .710 3.621 3.665| 2.46 n/al 2.10e-0 n/a
|S977002013 D jCopper-ICP-Acid Dil. ug/ml. 01.4] <1.00e-02]| <2.10e-01} <2.10e- n/a n/a n/al 2.10e-0 n/a
977002013 Potassium-ICP-Acid Dil. ug/mL 00.2] <5.00e-0 5.32e+02 27.0 529.5] 0.94 n/a 10.50 n/a
|$977002013 Lanthanum-ICP-Acid Dil. ug/ml, 9.40] <5.00e-02] < .050 <1.05e0 n/a n/a n/a 1.050 n/a
977002013 D_ILithium-1CP-Acid Dil ug/mL 7.80} <1.00e-02] <2.10e-01] <2.10e-1 n/a n/a n/al 2.10e-01 n/a
N [S971002013 Magnesium-1CP-Acid Dil. ug/ml. 99.40) <1.00e- < .100 <2.10e0 n/a n/a n/a .100 n/a
I3 977002013 anganese-ICP-Acid Dil. ug/mL 96.80] <1.00e- <2.10e-01| <2.10e-1 n/a n/a n/al 2.10e-01 n/a
971002013 olybdenum-1CP-Acid Dil. ug/mL 180.8] <5.00e- < 1.050 <1.05e0 n/a n/a n/a .050 n/a
\I 971002013 D _[Neodymium-I1CP-Acid Dil, ug/mL 99.20] <1.00e- < 2.100 <2.10e n/a n/a n/a .100 n/a
[S977002013 D_[Nickel-1CP-Acid Dil. ug/mb 98.201 <2.00e- <4.20e-01| <4.20e- n/a n/a n/al 4.20e-01 n/a
977002013 hogphorus-1CP-Acid Dil. ug/mb. 100.0] <2.00e-0 3.10 32.7! 32.90] 1.22 n/a 4.200 n/a
[$971002013 Lead-1CP-Acid Dil. ug/mb 98.00] <1.00e-01] < -100 <2.10e0 nfa n/a n/a -100 nfa
971002013 Sulfur-1CP-Acid Dil ug/mL 97.60] <1.00e-0 1.57e+ 153.0 155.0] 2.58 n/a .100 n/a
{$971002013 Antimony-1CP-Acid Dil. ug/mL 95.80] <6.00e-02} < .26/ <1.26e0 n/a n/a n/a -260 n/a
971002013 elenium-1CP-Acid Dil. ug/mbL 92.80| <1.00e-0 .921 3.430 3.175[ 16.1 n/a .100 n/a
39771002013 D_|Silicon-1CP-Acid Di ug/mL 100.4| <5.00e-0 7.180 7.020 7.100] 2.25 n/a .050 n/a
77002013 D |Samarium-ICP-Acid Dil. ug/mL 97.80] <1.00e-01] < .100 <2.10e0 n/a n/a n/a .100 n/a
[$971002013 trontium-I1CP-Acid Dil. ug/mL 98.00] <1.00e-02] <2.10e-01| <2.10e-1 n/a n/a n/al _2.10e-0 n/a
77002013 D {Titanium-ICP-Acid Dil. ug/mL .00] <1.00e-02| <2.10e-01| <2.10e-1 n/a n/a n/al  2.10e-0 n/a
15977002013 haltium-1CP-Acid Dil. ug/mL. .80| <2.00e- < .200 <4 .20e0 n/a n/a n/a - 20! n/a
971002013 0_[Uranium-1CP-Acid Dil. ug/mL .30] <5.00e- 27.00 27.00 27.00] ©0.00 n/a 10.50 n/a
|S971002013 anadium-I1CP-Acid Dil. ug/mL 0.6] <5.00e-02] < 1.050 <1.05e n/a n/a n/a 1.050 n/a
971002013 inc-1CP-Acid Dil. ug/mL 97.40] <1.00e-02| <2.10e-0 <2.10e- n/a n/a n/al 2.10e-0 n/a
977002013 irconium-I1CP-Acid Dil, ug/mlL 98.40{ <1.00e-02]| <2.70e-0 <2.10e- n/a n/a n/al _2.10e-0 n/a
971002013 romide by lon Chromatograph {ug/mL 96.60] <1.25e-01] < 2. <1, 26e; n/a n/a n/a 12. 6 n/a
[$977002013 Oxalate-IC-Dionex 4000/450 ug/mt 103.0] <1.05e-01] < 0. <1.06e n/a n/a n/a 10.6 n/a
971002014 Cobalt-60 by GEA ucCi/mb 118.3] <5.36e-05] <3.77e- <3.86e- n/a n/a n/al _3.77e-0 n/a
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