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‘ 1.0 INTRODUCTION

The purpose of this document is to describe in detail the methodology used and the results of

the characterization of the West Valley Demonstration Project (WVDP) molten glass vitrification
Melter (Melter).

The information used to characterize the Melter consists of analytical results taken from
vitrified glass and slurry samples, Radiation and Contamination Survey Reports, and Melter
Refractory Assembly Drawings detailing the construction materials and layout of the Melter.

Section 2 of this report describes the history of the Melter. Section 3 provides an executive
summary. Section 4 provides a description of the characterization methods for each of the
defined source terms. Section 5 provides the summary of characterization results for all of the
combined source terms.
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2.0 HISTORICAL INFORMATION

The WVDP molten glass vitrification Melter consists of an electrically heated box structure
approximately 10 feet on each side. The outer shell is formed of stainless steel. The interior is
lined with a composite of various refractory materials to with-stand high temperatures. The
sides and bottom of the outer shell are covered with a cooling water jacket. The Melter is
divided into two sections. The main section contains the Melter cavity, which has an overall
height of 4.5 feet. The upper part of the cavity is rectangular in shape, with the lower part in
the form of an inverted truncated rectangular pyramid. During normal operation, the Melter
would accommodate 227 gallons (approximately 30 cubic feet) of slurry. The slurry was heated
with three electrodes, one of which served as the floor of the vessel. The discharge section of
the Melter contains a primary and a secondary pour chamber, each with spouts and silicon
carbide radiant heaters.

During operation, Batches of slurry feed material were transferred from the Melter Feed Hold
Tank (MHFT) to the Melter. Inside the Melter, calcined wastes and glass formers were melted
and fused into a glass pool where they homogenized. Homogenized molten glass in the Melter
was transferred through the discharge section into stainless steel canisters for safe storage. The
silicon carbide heaters used in the discharge section of the Melter were expected to have
limited service life based on system testing, and two heater assemblies failed during use.
Another operating problem was encountered when the primary glass discharge port plugged
with glass near the end of vitrification operations. The secondary pour chamber was then
utilized to complete vitrification.

In September 2002, after completion of vitrification of primary wastes, the Melter was used to
process decontamination solutions, emptied using two evacuated canisters, and shut down.
Based on recorded data, approximately 2,200 kg of molten residual glass were removed from
the Melter during this process. The residual material which could not be removed by these
processes consists of the glass in the plugged discharge port (spout), glass collected in the
bottom of the Melter cavity (the heel), and the residual glass material that migrated into the
cracks and crevices of the Melter cavity refractory brick and coated the refractory brick during
operations. '

3.0 EXECUTIVE SUMMARY

The Melter contains four primary source terms consisting of (1) the heel contained within the
Melter cavity, (2) residual glass contained within the cracks, crevices and interstitial spacing
associated to the refractory brick, (3) the plugged discharge port (spout), and (4) the exterior
surface contamination associated to the Melter. Each of these source terms was characterized
independently utilizing available historical information, analytical results and swipe sample
results. The total activity associated to the Melter is 3,554 Ci (including daughter products).
Total fissile (gram) content of the Melter is 81.56 grams. Total number of A2’s associated to the
Melter is 214.9. Thermal Decay Heat (watts) associated to the Melter is 9.194
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Primary isotopes of concern consist of Cs-137 (Ba-137m) and Sr-90 (Y-90) contributing greater
than 99.8% of the total activity associated to the Melter. Other nuclides of concern include
actinides, fission products, activation products and all associated daughter products with a total
contribution to total activity to be less than 0.2%. APPENDIX 1 gives a breakdown of the total
activity by source term, quantity of fissile material by source term and activity of primary
isotopes by source terms. Section 4 contains identifies the characterization methodology,
activity calculations and decay correction (RadCalc calculation) sheets for each of the individual
source terms.

In characterizing the Melter, a conservative approach was taken to ensure that the isotopic
distribution and associated activity was bounded. Decay correction was incorporated in the
final activity reports.

4.0 WASTE CHARACTERIZATION

The Melter was characterized utilizing analytical data associated to the waste materials that
were processed through it, swipe samples within the vitrification cell and swipe samples of the
Melter. Representative samples are used to determine Cs-137 and Sr-90 based scaling factors
for calculating the hard to detect nuclides.

The radioactivity associated with the Melter is contained in four separate source terms. The
first source term is contained within the Melter cavity, consisting of a heel that was produced
during the processing of the decontamination solutions used for flushing the remaining residual
waste from the Melter Feed Hold Tank (MFHT) and Concentrator Feed Make-Up Tank {CFMT).
Once the flushing of the two tanks was complete, the rinseate was sent to the Melter for
vitrification. Based on recorded data, approximately 2,200 kg of molten residual glass was
removed from the Melter using two evacuated canister assemblies, leaving 300 kg of residual
glass to comprise the heel. '

The second source term is comprised of all the residual glass contained within the cracks,
crevices and interstitial spacing between all of the refractory brick within the Melter cavity. The
activity associated with this source term was derived by evaluating all of the different Batches
of material that was processed though the Melter and applying it to a very conservative volume
of material based on the actual volume of refractory brick. Total calculated mass of residual
glass associated to the refractory brick material is 68.2 kg.

The third source term is comprised of the material that is contained within the plugged
discharge port (Spout) and associated structures. During the processing of Batch 75, the
discharge port became plugged. The volume of material associated to the plugged discharge
port consists of material contained within the spout and pour chamber. The spout and pour
chamber consists of 2,325 cubic inches of vitrified glass weighing 99.0 kg.

The fourth source term is comprised of activity associated to the surface contamination of the
exterior Melter body and components. Based on measurements associated with the Melter

6 |p a ce
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Refractory Assembly drawings, the exterior Melter body and components consist of a total - : ‘
surface area of 522,261.6 cm”. By using the maximum result from swipe samples taken from

the exterior of the Melter body and applying a conservative wiping efficiency, a bounding total

removable activity associated to the exterior of the Melter was determined to be 14.36 Ci.

4.1 Melter Heel Characterization

The Melter heel consists of 300 kg of residual glass contained with the lower body of the
Melter cavity. The heel was produced during the processing of the decontamination solutions
used for flushing the remaining residual waste from the Melter Feed Hold Tank (MFHT) and
Concentrator Feed Make-Up Tank {CFMT). Once the flushing of the two tanks was complete,
the rinseate was sent to the Melter for vitrification. Based on recorded data, approximately
2,200 kg of molten residual glass was removed from the Melter using two evacuated canister
assemblies, leaving 300 kg of residual glass to comprise the heel.

For determining the isotopic distribution and associated activities related to the Melter heel,

analytical data from glass shard samples taken from the Evacuated Canisters was utilized

(containers MV-997 and MV-998). For analysis, each of the glass shard samples were split into

three separate samples and analyzed (See APPENDIX 2 for Shard Sample Analysis — Sample 04-

0073 (#1, #2, #3) and Sample 04-0074 (#1, #2, #3)). In calculating the total activity for the heel,

for each isotope, an average of all six sample results (uCi/g) was used and multiplied by the 300

kg of vitrified glass that comprised the heel (see APPENDIX 3 for Melter Heel Activity

Calculations). In order to derive a more accurate activity, the isotopic activity was decayed ‘
from 7/18/2002 to 9/02/2014 (original expected shipment date).

The total activity associated to the Melter heel (decayed corrected) is 1.117E+03 Ci (including
all daughter products) with 29.23 grams of fissile material. Melter heel contains 63.15 A2’s
with a Thermal Decay Heat of 2.834 W.

4.2 Residual Glass Contained within Refractory Brick Characterization

During the course of six years of vitrification, molten glass would seep into cracks, crevices and
interstitial spacing between and within the pieces of refractory brick. Based on the Melter
Refractory Assembly Drawings PNL-011-01 through -018 (DRAWING 1), the volume of
refractory brick contained within the Melter cavity is 92.7 ft*, being comprised of two types: -
Monofrax Refractory (61.88 ft®) and Zirmul Refractory (30.82 ft’). For the purposes of
determining the total volume of residual glass contained within the cracks, crevices and
interstitial spacing, a conservative estimate of 1% of the total volume of refractory brick was
applied. This estimate was based on the cross sectioning samples (APPENDIX 4) that were
taken of similar refractory material and video taken of inside of the Melter cavity.

For determining the isotopic distribution and associated activities, the average geometric mean
for all of the samples taken from Batches 6 through 77 were used. Analytical results from
Batches 6 through 69 were analyzed for Cs-137 and Sr-90 (predominant isotopes in waste

7|p éug.e .
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matrix). Analytical results for Batches 70 through 77 included actinides, fission products and
activation products. For Batches 6 through 69, the actinides and activation products were
scaled in based on the Sr-90 contribution in relation to the geometric mean for Batches 70-77.

As previously stated, the total volume of refractory contained within the Melter is 92.7 ft>. The
total volume of residual glass, based on the conservative estimate of 1% of the total volume of
refractory, is 0.927 ft. With the glass matrix having a specific gravity of 2.6 g/cc, the total mass
of residual glass contained within the cracks, crevices and interstitial spacing is 68.2 kg. By
applying the geometric mean of the batched material that was processed through the Melter,
the total activity associated to this source term (decay corrected) is 630 Ci (including all
daughter products). The refractory contains 67.13 A2’s with a Thermal Decay Heat of 1.768 W.
The residual glass contained within the refractory contains 32.68 g of fissile material. APPENDIX
5 identifies the original activity calculations and RADCALC decay corrected calculations, glass
volume and mass calculations, and volume and mass calculations for the refractory brick.

4.3 Plugged Discharge Port (Spout) Characterization

During the processing of Batch 75, Canister 266, the west discharge port of the melter became
clogged (plugged) and unusable. For the purposes of characterization of this source term, the
plugged discharge port and associated area is presumed to be completely full. Based on the
Melter Refractory Assembly drawings (Drawing 1) the plugged discharge port and associated
area consists of a volume of 2,325 cubic inches containing 99 kg of vitrified glass. The plugged
discharge port and associated area consist of the pour spout and pour chamber.

For the purposes of determining the isotopic distribution and associated activity, sample data
from Batch 75 Canister 266 was used (APPENDIX 6). The Cs-137 and Sr-90 values came directly
from the Canister 266 glass shard analytical results. The actinides, remaining fission and
activation products were scaled using Radman Waste Stream from the Heel material (APPENDIX
7). By applying analytical results of Batch 75, Canister 266 material that was processed through
the Melter and applying the scaling factors identified in Heel material, the total activity
associated to this source term (decay corrected) is 1,793 Ci (including all daughter products)
with 18.99 g of fissile material. The plugged discharge port contains 82.44 A2’s and generates
4.551 W of thermal Decay Heat. APPENDIX 8 contains the activity and RADCALC calculations
identifying the decay corrected activity of this material from 9/02/2014.

4.4 Melter Exterior Surface Contamination Characterization

The final source term associated to the Melter is the exterior shell and associated components
(i.e. electrodes, passive feed nozzle, airlift, etc.). The external Melter surface contamination
was determined by calculating the total activity bases on swipe samples taken on the exterior
surface of the Melter and multiplying it by the total surface area of the Melter. A conservative
isotopic distribution consisting of the airborne sample analysis from the contaminated
vitrification cell (see APPENDIX 9) and the isotopic distribution associated with the refractory
was utilized to bound the isotapic activity.

e 8| p ag . e
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Based on the Melter Refractory Assembly drawing (DRAWING 1), the surface are of the Melter
was calculated to be 80,950.7 in” {522,261.6 cm?) with the body of the Melter having a surface
area of 79,537.02 in? (513,141.01 cm?) and the associated components having a surface area of
1,413.7 in* (9,120.6 cm?).

The isotopic distribution for the Melter surface contamination was derived by utilizing the
distribution associated with the Vitrification Airborne sample results in combination with the
isotopic distribution associated with the refractory brick contained within the Melter. A
comparison of both isotopic distributions and percent abundance was completed. All of the
isotopes associated with each distribution were included in the final distribution. The most
conservative percent abundance was used when both distributions contained the same isotope.
When only one of the distributions contained an isotope, that isotope was included to the final
distribution with its corresponding percent abundance.

In April of 2004, three smear samples were taken on the Melter body (see APPENDIX 10 — Rad
Survey Report 124255). Contact dose rate reading of these smear samples were reported as
2R/hr, 2R/hr and 6R/hr. Each smear sample was taken over a 100 cm? surface area. Due to the
small sample population the most conservative results (6R/hr} was applied to the entire surface
are of the container. In accordance with Radiological Engineering Calculation CALC-2007-48
(APPENDIX 11), 1 mR/hr is equal to approximately 67,000 dpm B' /Y. To ensure that the total
removable activity associated to the exterior of the Melter has been accounted for, a smear
wiping efficiency factor of 10% was included. Based on this information, the total removable
activity associated to the exterior surface of the Melter is (decay corrected) 14.36 Ci (including
all daughter products) with 0.66 g of fissile material (see APPENDIX 12} with a concentration of
27.50 uCi/cm?®. The Melter exterior surface activity contains 2.136 A2’s and produces a thermal
Decay Heat of 0.041 W,

5.0 RESULTS

Based on the results of this characterization analysis, the Melter contains a total activity of
3,554 Ci (including all daughter products) with Cs-137 {Ba-137m) contributing 3,143 Ci
(88.425%) and Sr-90 (Y-90) contributing 407.1 Ci (11.453%). 99.6% of the total activity
associated with the Melter is contained within the Melter cavity in the form of residual glass
contained within the refractory brick, heel and plugged discharge consisting of 3,540 Ci. The
total surface contamination activity associated to the Melter is 14.36 Ci. The activity from
surface contamination represents approximately 0.404% of the total activity at a concentration
of 27.50 uCi/cm®. The Melter contains 2.149E+02 A;’s and generates 9.194 watts (decay heat).

. 9 | p a ge
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APPENDIX 1 - Activity Summary

Decay Heat
Source Term Total Act (Ci) | Fissile Mass (g) A2's (W) % of Total Activity
Exterior Contamination (decay corrected) 1.436E+01 6.569E-01 2.136E+00 4.054E-02 0.404%
Melter Spout (decay corrected) 1.793E+03 1.899E+01 8.244E+01 4.551E+00 50.445%
Refractory (decay corrected) 6.300E+02 3.268E+01 6.713E401 1.768E+00 17.725%
Melter Heel (decay corrected) 1.117E+03 2,923E+01] 6.315E+01] 2.834E+00)| 31.426%
2.149E+02 9.194E+00 100.000%

P
Exterior Surface Spout Refractory Heel Totals
Act (Ci) Act (Ci) Act (Ci) Act (Ci) Act (Ci) % of Total Act
Cs-137 5.062E+00| 8.566E+02 2.132E+02 5.419E+02] 1.617E+03 45.487%
Ba-137m 4.778E+00 8.086E+02 2.012E+02 5.116E+02| 1.526E+03 42.938%
Sr-90 2.213E+00| 6.332E+01 1.068E+02 3.120E+01]| 2.035E+02 5.726%
Y-90 2.213E+00) 6.333E+01 1.068E+02 3.121E+01] 2.036E+02 5.727%
Total Activity of Primary Isotopes 99.878%
Remaining Activity 0.122%
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APPENDIX 2

Report Date :

User Sample ID:
Description:
Activity Units:
Sample Date:

Nuclide
Cm-243
Cm-244
Mn-54
Co-60
Ni-63
Sr-90
Te-89
Cs-137
Eu-154
Th-228
Th-230
Th-232
U-232
U-233
U-234
U-235
U-236
U-238
Np-237
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Am-243
Cm-242

512212014

04-0073#1
SHD-VW-997-02,03
uCi/gm

09/16/2002

Activity
8.340E-03
2.180E-01
8.120E-02
4.040E-02
4.840E-01
1.270E+02
9.670E-03
2.190E+03
6.560E-01
2.940E-02
2.100E-04
2.450E-04
2.660E-02
1.080E-02
5.170E-03
2.120E-04
6.350E-04
1.150E-03
3.850E-03
3.340E-01
7.650E-02
5.850E-02
1.540E+00
1.490E+00
1.470E-02
1.020E-01

Sample Report

LLD

False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False

Revision Date :

%Abundance
0.000 %
0.009 %
0.003 %
0.002 %
0.021 %
5.469 %
0.000 %

94.307 %
0.028 %
0.001 %
0.000 %
0.000 %
0.001 %
0.000 %
0.000 %
0.000 %
0.000 %
0.000 %
0.000 %
0.014 %
0.003 %
0.003 %
0.066 %
0.064 %
0.001 %
0.004 %

Page 1 of 1

Scaling Nuclide
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137

N/A
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137

03/10/2004

Scaling Factor
3.808E-06
9.954E-05
3.708E-05
1.845E-05
2.210E-04
5.799€E-02
4.416E-06

N/A
2.995E-04
1.342E-05
9.589E-08
1.119E-07
1.215E-05
4.932E-06
2.361E-06
9.680E-08
2.900E-07
5.251E-07
1.758E-06
1.525E-04
3.493E-05
2.671E-05
7.032E-04
6.804E-04
6.712E-06
4.658E-05
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Report Date

User Sample ID:
Description:
Activity Units:
Sample Date:

Nuclide
K-40
Ni-63
Sr-90
Zr-95
Tc-99
Cs-137
Eu-154
Th-228
Th-230
Th-232
U-232
U-233
U-234
U-235
U-236
U-238
Np-237
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Am-243
Cm-242
Cm-243
Cm-244

5/2212014

04-0073#2
SHD-VW-997-02,03
uCifgm

09/16/2002

Activity
4.440E-02
5.480E-01
1.300E+02
1.370E+01
9.420E-03

2.260E+03
5.940E-01
2.720E-02
1.940E-04
1.880E-04
2.620E-02
1.080E-02
5.070E-03
1.840E-04
5.510E-04
1.200E-03
2.680E-03
3.520E-01
8.050E-02
6.150E-02
1.650E+00
1.510E+00
1.490E-02
1.050E-01
8.450E-03
2.210E-01

LLD

False
False
False
False
False
False
False
False
False
False
False
False

False -

False
False
False
False
False
False
False
False
False
False
False
False
False

Sample Report

Revision Date

%Abundance
0.002 %
0.023 %
5.396 %
0.569 %
0.000 %

93.816 %
0.025 %
0.001 %
0.000 %
0.000 %
0.001 %
0.000 %
0.000 %
0.000 %
0.000 %
0.000 %
0.000 %
0.015%
0.003 %
0.003 %
0.068 %
0.063 %
0.001 %
0.004 %
0.000 %
0.009 %

Page 1 of 1

Scaling Nuclide
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137

N/A
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137

03/10/2004

Scaling Factor
1.965E-05
2.425E-04
5.752E-02
6.062E-03
4.168E-06

N/A
2.628E-04
1.204E-05
8.584E-08
8.319E-08
1.159E-05
4.690E-06
2.243E-06
8.142E-08
2.438E-07
5.310E-07
1.186E-06
1.5658E-04
3.562E-05
2.721E-05
7.301E-04
6.681E-04
6.593E-06
4.646E-05
3.739E-06
9.779E-05
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Report Date :

User Sample 1D:
Description:
Activity Units:
Sample Date:

Nuclide
Ni-63
Sr-90
Tc-99
Cs-137
Eu-154
Th-228
Th-230
Th-232
U-232
U-233
U-234
U-235
U-236
U-238
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Am-243
Cm-242
Cm-243
Cm-244

51222014

04-0073#3
SHD-VW-997-02,03
uCi/gm

09/16/2002

Activity
5.140E-01
1.250E+02
9.860E-03
2.460E+03
5.510E-01
3.120E-02
2.230E-04
1.610E-04
2.830E-02
1.150E-02
5.490E-03
1.980E-04
5.950E-04
8.780E-04
3.540E-01
8.160E-02
6.240E-02
1.660E+00
1.480E+00
1.480E-02
1.020E-01
8.270E-03
2.160E-01

LLD

False
False
False
False
False
False
False
False
False
False
False
False
False
False

- False

False
False
False
False
False
False
False
False

Sample Report

Revision Date :

%Abundance
0.020 %
4.826 %
0.000 %

94.976 %
0.021 %
0.001 %
0.000 %
0.000 %
0.001 %
0.000 %
0.000 %
0.000 %
0.000 %
0.000 %
0.014 %
0.003 %
0.002 %
0.064 %
0.057 %
0.001 %
0.004 %
0.000 %
0.008 %

Page 1 of 1

Scaling Nuclide
Cs-137
Cs-137
Cs-137

N/A
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137

03/10/2004

Scaling Factor
2.089E-04
5.081E-02
4.008E-06

N/A
2.240E-04
1.268E-05
9.065E-08
6.545E-08
1.150E-05
4.675E-06
2.232E-06
8.049E-08
2.419E-07
3.569E-07
1.439E-04
3.317E-05
2.537E-05
6.748E-04
6.016E-04
5.935E-06
4.146E-05
3.362E-06
8.780E-05
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Report Date :

User Sample ID:
Description:
Activity Units:
Sample Date:

Nuclide
Ni-63
Sr-90
Tc-99
Cs-137
Eu-154
Th-228
Th-230
Th-232
U-232
U-233
U-234
U-235
U-236
U-238
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Am-243
Cm-242
Cm-243
Cm-244

512212014

04-0074#1

SHD-VW-998-01,02

uCi/gm
09/20/2002

Activity
6.140E-01
1.790E+02
3.690E-03
2.470E+03
9.570E-01
3.570E-02
2.410E-04
3.230E-04
2.980E-02
1.220E-02
5.810E-03
2.260E-04
6.790E-04
1.470E-03
4.900E-01
1.120E-01
8.570E-02
2.290E+00
2.220E+00
3.070E-02
1.780E-01
1.320E-02
3.450E-01

Sample Report

LLD

False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False

Revision Date :

%Abundance
0.023 %
6.738 %
0.000 %

92.982 %
0.036 %
0.001 %
0.000 %
0.000 %
0.001 %
0.000 %
0.000 %
0.000 %
0.000 %
0.000 %
0.018 %
0.004 %
0.003 %
0.086 %
0.084 %
0.001 %
0.007 %
0.000 %
0.013 %

Page 1 of 1

Scaling Nuclide
Cs-137
Cs-137
Cs-137

N/A
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137

03/04/2004

Scaling Factor
2.486E-04
7.247E-02
1.494E-06

N/A
3.874E-04
1.445E-05
9.757E-08
1.308E-07
1.206E-05
4.939E-06
2.352E-06
9.150E-08
2.749E-07
5.951E-07
1.984E-04
4.534E-05
3.470E-05
9.271E-04
8.988E-04
1.243E-05
7.206E-05
5.344E-06
1.397E-04
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Report Date

User Sample I1D:
Description:
Activity Units:
Sample Date:

Nuclide
Co-60
Ni-63
Sr-90
Tc-99
Cs-137
Eu-154
Th-228
Th-230
Th-232
U-232
U-233
U-234
U-235
U-236
U-238
Np-237
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Am-243
Cm-242
Cm-243
Cm-244

52212014

04-0074#2
SHD-VW-998-01,02
uCi/gm

09/20/2002

Activity
6.060E-02
5.750E-01
1.650E+02
3.920E-03
2.500E+03
9.400E-01
3.010E-02
2.040E-04
2.620E-04
2.920E-02
1.190E-02
5.680E-03
2.220E-04
6.650E-04
1.700E-03
4.420E-03
4.390E-01
1.010E-01
7.750E-02
2.080E+00
1.970E+00
2.720E-02
1.380E-01
1.140E-02
2.980E-01

LLD

False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False

Sample Report

Revision Date :

%Abundance
0.002 %
0.022 %
6.176 %
0.000 %

93.570 %
0.035 %
0.001 %
0.000 %
0.000 %
0.001 %
0.000 %
0.000 %
0.000 %
0.000 %
0.000 %
0.000 %
0.016 %
0.004 %
0.003 %
0.078 %
0.074 %
0.001 %
0.005 %
0.000 %
0.011 %

Page 1 of 1

Scaling Nuclide
Cs-137
Cs-137
Cs-137
Cs-137

N/A
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137

03/04/2004

Scaling Factor
2.424E-05
2.300E-04
6.600E-02
1.568E-06

N/A
3.760E-04
1.204E-05
8.160E-08
1.048E-07
1.168E-05
4.760E-06
2.272E-06
8.880E-08
2.660E-07
6.800E-07
1.768E-06
1.756E-04
4.040E-05
3.100E-05
8.320E-04
7.880E-04
1.088E-05
5.5620E-05
4.560E-06
1.192E-04
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Report Date :

User Sample ID:
Description:
Activity Units:
Sample Date:

Nuclide
C-14
Ni-63
Sr-90
Tec-99
Cs-137
Eu-154
Th-228
Th-230
Th-232
U-232
U-233
U-234
U-235
U-236
U-238
Np-237
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Am-243
Cm-242
Cm-243
Cm-244

5/2212014

04-0074#3
SHD-W\V-998-01,02
uCifgm

09/20/2002

Activity
1.150E-02
5.740E-01
1.050E+02
3.590E-03

2.400E+03
5.660E-01
1.980E-02
1.340E-04
1.690E-04
2.450E-02
1.000E-02
4.780E-03
1.860E-04
5.580E-04
1.090E-03
2.800E-03
3.010E-01
7.090E-02
5.410E-02
1.430E+00
1.270E+00
1.750E-03
9.120E-02
7.270E-03
1.900E-01

LLD

False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False

Sample Report

Revision Date :

%Abundance
0.000 %
0.023 %
4.184 %
0.000 %

95.631 %
0.023 %
0.001 %
0.000 %
0.000 %
0.001 %
0.000 %
0.000 %
0.000 %
0.000 %
0.000 %
0.000 %
0.012 %
0.003 %
0.002 %
0.057 %

" 0.051%
0.000 %
0.004 %
0.000 %
0.008 %

Page 1 of 1

Scaling Nuclide
Cs-137
Cs-137
Cs-137
Cs-137

N/A
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137

03/10/2004

Scaling Factor
4.792E-06
2.392E-04
4.375E-02
1.496E-06

N/A
2.358E-04
8.250E-06
5.583E-08
7.042E-08
1.021E-05
4.167E-06
1.992E-06
7.750E-08
2.325E-07
4.542E-07
1.167E-06
1.254E-04
2.954E-05
2.254E-05
5.958E-04
5.292E-04
7.292E-07
3.800E-05
3.029E-06
7.917E-05



APPENDIX 3

Melter Heel Activity and

Decay Correction
Calculations (RADCALC)




\/\’577
Re

Page 21 of 103

APPENDIX 3 - MELTER Heel Activity Calculations

04-0074#3 |04-0073#1 [04-0073#2 |04-0073#3 (04-0074#1 |04-0074#2 Average 300000|grams
Nuclide Activity Activity Activity Activity Activity Activity Activity Total Act | Total Act
(uCiig) (uCilg) (uCilg) (uCilg) (uCilg) (uCilg) (uCilg) (uCi) (Ci)
1Am-241 1.27E+00| 1.49E+00( 1.51E+00| 1.48E+00| 2.22E+00| 1.97E+00 1.66E+00 4.97E+05| 4.97E-01
Am-243 1.75E-02| 1.47E-02| 1.49E-02| 1.46E-02| 3.07E-02| 2.72E-02 1.99E-02 5.98E+03| 5.98E-03
C-14 1.15E-02| 1.06E-02{ 1.10E-02| 1.19E-02| 1.22E-02| 1.22E-02 1.16E-02 3.47E+03| 3.47E-03
Cm-242 9.12E-02| 1.02E-01| 1.05E-01] 1.02E-01 1.78E-01} 1.38E-01 1.19€-01 3.58E+04| 3.58E-02
Cm-243 7.27E-03| 8.34E-03] 8.45E-03| 8.27E-03| 1.32E-02| .1.14E-02 9.49E-03 2.85E+03| 2.85E-03
Cm-244 1.90E-01| 2.18E-01] 221E-01| 2.16E-01| 3.45E-01| 2.98E-01 2.48E-01 7.44E+04| 7.44E-02
Co-60 5.02E-02| 4.04E-02| 4.82E-02| 5.18E-02] 5.32E-02| 6.06E-02 5.07E-02 1.52E+04| 1.52E-02
Cs-137 2.40E+03{ 2.19E+03| 2.26E+03| 2.46E+03| 2.47E+03| 2.50E+03 2.38E+03 7.14E+08] 7.14E+02
Eu-154 5.66E-01] 6.56E-01| 5.94E-01| 5.51E-01| 9.57E-01| 9.40E-01 7.11E-01 2.13E+05{ 2.13E-01
K-40 5.02E-02 4.64E-02| 4.44E-02| 5.18E-02| 5.32E-02| 5.34E-02 4.99E-02 1.50E+04{ 1.50E-02
Mn-54 7.53E-02| 8.12E-02 7.23E-02| 7.77E-02| 7.98E-02| 8.01E-02 7.77E-02 2.33E+04{ 2.33E-02
Ni-63 5.74E-01| 4.84E-01| 5.48E-01| 5.14E-01| 6.14E-01| 5.75E-01 5.52E-01 1.65E+05] 1.65E-01
Np-237 2.80E-03| 3.85E-03] 2.68E-03| 3.60E-03| 3.70E-03| 4.42E-03 3.51E-03 1.05e+03| 1.05E-03
Pu-238 3.01E-01| 3.34E-01| 3.52E-01| 3.54E-01| 4.90E-01] 4.39E-01 3.78E-01 1.14E+05| 1.14E-01
Pu-239 7.09E-02| 7.65E-02| 8.05E-02| 8.16E-02| 1.12E-01] 1.01E-01 8.71E-02 2.61E+04| 2.61E-02
Pu-240 5.41E-02| 5.85E-02| 6.15E-02| 6.24E-02| 8.57E-02] 7.75E-02 6.66E-02 2.00E+04| 2.00E-02
Pu-241 1.43E+00| 1.54E+00| 1.65E+00| 1.66E+00( 2.29E+00| 2.08E+00 1.78E+00 5.33E+05| 5.33E-01
Sr-90 1.05E+02( 1.27E+02] 1.30E+02| 1.25E+02| 1.79E+02] 1.65E+02 1.39E+02 4.16E+07| 4.16E+01
Tc-99 3.59E-03| 9.67E-03] 9.42E-03}] 9.86E-03| 3.69E-03{ 3.92E-03 6.69E-03 2.01E+03| 2.01E-03
Th-228 1.98E-02] 2.94E-02| 2.72E-02| 3.12E-02§ 3.57E-02| 3.01E-02 2.89E-02 8.67E+03| 8.67E-03
Th-230 1.34E-04} 2.10E-04| 1.94E-04| 2.23E-04] 2.41E-04| 2.04E-04 2.01E-04 6.03E+01| 6.03E-05
Th-232 1.69E-04| 2.45E-04 1.88E-04] 1.61E-04 3.23E-04| 2.62E-04 2.25E-04 6.74E+01| 6.74E-05
U-232 2.45E-02| 266E-02| 2.62E-02|] 2.83E-02( 2.98E-02| 2.92E-02 2.74E-02 8.23E+03| 8.23E-03
U-233 1.00E-02| 1.08E-02| 1.06E-02| 1.15E-02 1.22E-02| 1.19E-02 1.12E-02 3.35E+03| 3.35E-03
U-234 4.78E-03| 5.17E-03] 5.07E-03| 5.49E-03| 5.81E-03| 5.68E-03 5.33E-03 1.60E+03| 1.60E-03
U-235 1.86E-04| 2.12E-04] 1.84E-04| 1.98E-04| 2.26E-04| 2.22E-04 2.05E-04 6.14E+01| 6.14E-05
U-236 5.58E-04| 6.35E-04] 5.51E-04] 5.95E-04 6.79E-04| 6.65E-04 6.14E-04 1.84E+02| 1.84E-04
U-238 1.09E-03| 1.15E-03] 1.20E-03| 8.78E-04| 1.47E-03| 1.70E-03 1.25E-03 3.74E+02| 3.74E-04
Zr-95 1.43E+01{ 1.32E+01] 1.37E+01| 1.47E+01| 1.51E+01] 1.52E+01 1.44E+01 4.31E+06] 4.31E+00

Note - This table does not depict the decay corrected activity. Decay correction and final total activity will be identifed
on Radcalc decay calculation.
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Radcalc 4.1 6/27/2014 9:02 AM .

File Name: Melter Heal with Shard Data_062714.rad

This report was generated using an unvalidated installation of Radcalc version 4.1.
Radcalc 4.1: C:AWVDP - Melter\Recharacterization Information\Melter Heat Data\Melter Heal with Shard Data_062714.rad

Performed By:  Chris Brandjes
Checked By:

Input Information

Comments:
Activity calculation for melter heel based on the average of six Shard Sample results of the Evacuated Canister material.

Initial Source Data:

Isotope Ci Gm TBq

C-14 3.470E-03 7.747E-04 1.284E-04
K-40 1.500E-02 2.121E+03 5.550E-04
Mn-54 2.330E-02 3.004E-06 8.621E-04
Co-60 1.520E-02 1.343E-05 5.624E-04
Ni-63 1.650E-01 2.922E-03 6.105E-03
Sr-90 4.160E+01 3.012E-01 1.539E+00
Zr-95 4.310E+00 2.006E-04 1.595E-01

Tc-99 2.010E-03 1.190E-01 7.437E-05
Cs-137 7.140E+02 8.214E+00 2.642E+01
Eu-154 2.130E-01 7.880E-04 7.881E-03
Th-228 8.670E-03 1.058E-05 3.208E-04
Th-230 6.030E-05 2.926E-03 2.231E-06
Th-232 6.740E-05 6.146E+02 2.494E-06
U-232 8.230E-03 3.729E-04 3.045E-04
U-233 3.350E-03 3.478E-01 1.240E-04
U-234 1.600E-03 2.574E-01 5.920E-05
U-235 6.150E-05 2.846E+01 2.276E-06
U-236 1.840E-04 2.879E+00 6.808E-06
U-238 3.740E-04 1.113E+03 1.384E-05
Np-237 1.050E-03 1.490E+00 3.885E-05
Pu-238 1.140E-01 6.657E-03 4.218E-03
Pu-239 2.610E-02 4.208E-01 9.657E-04
Pu-240 2.000E-02 8.814E-02 7.400E-04
Pu-241 5.330E-01 5.150E-03 1.972E-02
Am-241 4.970E-01 1.450E-01 1.839E-02
Am-243 5.980E-03 2.994E-02 2.213E-04
Cm-242 3.580E-02 1.081E-05 1.325E-03
Cm-243 2.850E-03 5.813E-05 1.055E-04
Cm-244 7.440E-02 9.143E-04 2.753E-03
Total Activity: 7.617E+02 2.818E+01

* Radionuclides with an A1/A2 fraction of less than 0.001 will not be shown in the output.

Container Data:

Container Void Volume: 0 m*3
Container Mass: 1 kg
Mass of solid beryllium, lead, graphite, and hydrogenous

material enriched with deuterium: 0 kg
Gross Mass: 301 kg

Waste Data:

Waste Form: Normal
Waste State: Solid
Waste Volume: 43.08 ft*3
Waste Mass: 300 kg

Page 1
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Radcalc 4.1

File Name: Melter Heal with Shard Data_062714.rad

Mass of solid lead:

Mass of solid beryllium, graphite, and hydrogenous

material enriched with deuterium:
Waste Void Volume:

Decay Time Data:

Date to begin source decay:
Date container sealed:

9/20/2002
9/2/2014

Decayed Source:
Isotope
C-14
K-40
Mn-54
Co-60
Ni-63
Sr-90
Y-90
Zr-95
Nb-95
Nb-35m
Tec-99
Cs-137
Ba-137m
Eu-154
Hg-206
T1-206
T1-207
Ti-208
TI-209
Ti-210
Pb-209
Pb-210
Pb-211
Pb-212
Pb-214
Bi-209
Bi-210
Bi-211
Bi-212
Bi-213
Bi-214
Bi-215
Po-210
Po-211
Po-212
Po-213
Po-214
Po-215
Po-216
Po-218
At-215
At-217
At-218
At-219
Rn-217
Rn-218
Rn-219
Rn-220
Rn-222

Ci
3.465E-03
1.500E-02
1.437E-06
3.157E-03
1.520E-01
3.120E+01
3.121E+01
1.298E-20
2.864E-20
1.487E-22
2.010E-03
5.419E+02
5.116E+02
8.123E-02
9.794E-16
6.881E-14
2.559E-09
2.717E-03
8.094E-08
6.540E-11
3.747E-06
5.155E-08
2.566E-09
7.563E-03
3.114E-07
8.103E-25
5.139E-08
2.566E-09
7.563E-03
3.747E-06
3.114E-07
2.100E-15
4.712E-08
7.005E-12
4.844E-03
3.667E-06
3.114E-07
2.566E-09
7.563E-03
3.114E-07
1.026E-14
3.748E-06
5.917E-11
2.165E-15
4.497E-10
5917E-14
2.566E-09
7.563E-03
3.114E-07

Gm
7.736E-04
2.121E+03
1.853E-10
2.790E-06
2.691E-03
2.259E-01
5.739E-05
6.045E-25
7.283E-25
3.900E-28
1.190E-01
6.234E+00
9.506E-07
3.005E-04
8.744E-24
3.167E-22
1.344E-17
9.176E-12
1.979E-16
9.495E-20
8.129E-13
6.709E-10
1.039E-16
5.443E-09
9.497E-15
9.000E-09
4.142E-13
6.248E-18
5.162E-10
1.935E-13
7.053E-15
1.777€-23
1.049E-11
6.760E-23
2.713E-20
2.907€E-22
9.668E-22
8.704E-23
2.172E-14
1.119E-15
1.956E-29
2.328E-18
1.715E-21
2.269E-24
4.671E-24
4.002E-26
1.973E-19
8.230E-12
2.024E-12

[=N e

Radioactive Decay Results

TBq
1.282E-04
5.550E-04
5.318E-08
1.168E-04
5.622E-03
1.154E+00
1.155E+00
4.805E-22
1.060E-21
5.502E-24
7.437E-05
2.005E+01
1.893E+01
3.005E-03
3.624E-17
2.546E-15
9.468E-11
1.005E-04
2.995E-09
2.420E-12
1.386E-07
1.907E-09
9.494E-11
2.798E-04
1.152E-08
2.998E-26
1.901E-09
9.494E-11
2.798E-04
1.386E-07
1.152E-08
7.768E-17
1.743E-09
2.592E-13
1.792E-04
1.357E-07
1.152E-08
9.494E-11
2.798E-04
1.152E-08
3.798E-16
1.387E-07
2.189E-12
8.009E-17
1.664E-11
2.189E-15
9.494E-11
2.798E-04
1.152E-08

Page 2
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Radcalc 4.1 6/27/2014 9:02 AM '

File Name: Melter Heal with Shard Data_062714.rad

Fr-221 3.748E-06 2.158E-14 1.387E-07
Fr-223 3.608E-11 9.328E-19 1.335E-12
Ra-223 2.566E-09 5.009E-14 9.494E-11
Ra-224 7.563E-03 4.723E-08 2.798E-04
Ra-225 3.760E-06 9.590E-11 1.391E-07
Ra-226 3.118E-07 3.154E-07 1.154E-08
Ra-228 5.144E-05 1.887€E-07 1.903E-06
Ac-225 3.748E-06 6.458E-11 1.387E-07
Ac-227 2.614E-09 3.615E-11 9.672E-11
Ac-228 . 5.144E-05 2.302E-11 1.903E-06
Th-227 2.548E-09 8.293E-14 9.429E-11
Th-228 7.562E-03 9.225E-06 2.798E-04
Th-229 3.778E-06 1.777E-05 1.398E-07
Th-230 6.047E-05 2.934E-03 2.237E-06
Th-231 6.150E-05 1.157E-10 2.276E-06
Th-232 6.740E-05 6.146E+02 2.494E-06
Th-234 3.740E-04 1.615E-08 1.384E-05
Pa-231 1.554E-08 3.291E-07 5.751E-10
Pa-233 1.052E-03 5.069E-08 3.892E-05
. Pa-234 5.610E-07 2.840E-13 2.076E-08
Pa-234m 3.740E-04 5.446E-13 1.384E-05
U-232 7.309E-03 3.311E-04 2.704E-04
U-233 3.350E-03 3.478E-01 1.239E-04
U-234 1.604E-03 2.579E-01 5.933E-05
U-235 6.150E-05 2.846E+01 2.276E-06
U-235m 2.608E-02 8.476E-10 9.649E-04
U-236 1.840E-04 2.879E+00 6.808E-06
U-237 7.365E-06 9.025E-11 2.725E-07
U-238 3.740E-04 1.113E+03 1.384E-05
Np-237 1.052E-03 1.493E+00 3.892E-05
Np-239 5.973E-03 2.575E-08 2.210E-04
Pu-238 1.039E-01 6.067E-03 3.844E-03
Pu-239 . 2.609E-02 4.207E-01 9.655E-04
Pu-240 2.005E-02 8.836E-02 7.418E-04
Pu-241 2.990E-01 2.889E-03 1.106E-02
Am-241 4.952E-01 1.445E-01 1.832E-02
Am-243 5.973E-03 2.991E-02 2.210E-04
Cm-242 3.084E-10 9.315E-14 1.141E-11
Cm-243 2.162E-03 4.411E-05 8.001E-05
Cm-244 4.696E-02 5.771E-04 1.737E-03
Total Activity: 1.117E+03 4.134E+01
w/o Daughters:  5.744E+02 2.125E+01
Decay Heat:
Heat Generated on Start Date: 0.889 w
Heat Generated on Seal Date: 2.834 w

Regulatory Requirements Warning

Radcalc utilizes numerically based criteria to classify packages against the regulations. Many regulations also include
subjective criteria that Radcalc does not consider. The user must check to ensure that all requirements in the regulations are
met. :

DOT Classification Results
*  DOT classification calculations are made at the end of the user-specified decay time.

Radioactive Determination:

Radioactive: Yes (ACEMs and ALECs > 1.0)
ACEM Limit Fraction: 6806000 ACEMs  (Number of ACEMSs)
ALEC Limit Fraction: 2.125E+09 ALECs (Number of ALECs)
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File Name: Melter Heal with Shard Data_062714.rad

*  This package is not exempt from 49 CFR Subchapter C.

Effective A2s for Mixture: 3.365E+11 Bqg
Type Determination:
Type: B (A2s > 1.0)
A2 Limit Fraction: 63.15 A2s (Number of A2s)
Limited Quantity Determination:
Limited Quantity: No (Solid, activity > 0.001 A2)
Activity: 63.15 A2
1117 Ci
41.34 TBq
Fissile: Yes
Fissile Excepted: Yes (c)
LLSA Determination:
LSA-: No (Fissile excepted, ACEMs > 30 x rad limits)
LSA-Il: No (A2s/gm > 0.0001)
LSA-lIi: Yes (A2s/gm <= 0.002)
Specific Activity: 0.0002105 A2/gm
0.003724 Ci/gm
HRCQ Determination:
HRCQ: ‘ No (A2s <= 3000, Activity <= 1000 TBq)
A2 Limit Fraction: 63.15 A2s ’
Activity: 1117 Ci
41.34 TBq
Fissile Determination: )
Fissile: Yes (Contains fissile isotopes per 49 CFR 173.403)
‘ Fissile Excepted Determination:
Fissile Excepted: Yes (c) (Fissile <= 180 grams, non-fissile > = 2000 * fissile
Fissile Mass: 29.23 gm

Container beryllium, lead, graphite,
and hydrogenous material .
enriched with deuterium: 0 gm

Container Mass: 1000 gm
Waste lead: 0 gm

Waste beryllium, graphite,
and hydrogenous material

enriched with deuterium: 0 gm

Waste Mass: 300000 gm

Solid Non-Fissile Mass: 300000 gm

Total Uranium Mass: 1145 gm

U-233 Mass: 0.3478 gm

U-235 Mass: 28.46 gm

Uranium Enrichment: 2.486 %

Total Plutonium Mass: 0.5181 gm

Pu-239 Mass: 0.4207 gm

Pu-241 Mass: 0.002889 gm
Reportable Quantity Determination:

Reportable Quantity: Yes (RQs >=1.0)

RQ Limit Fraction: 1441 RQs {Number of RQs)
Shipping Papers and Labels:

Isotope Number of A2s Fraction of A2s Cumulative A2s Cumulative Fraction of A2s
+ Cs-137 3342 0.5292 33.42 0.5292
+ Am-241 1832 0.2901 51.74 0.8193
+ Sr-90 3.848 0.06093 55.59 0.8802
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File Name: Melter Heal with Shard Data_062714.rad

+ Pu-238 3.844 0.06087 59.43 0.9411

+ Pu-239 0.9655 0.01529 60.4 0.9564
Cm-244 0.8687 0.01376 61.27 0.9701
Pu-240 0.7418 0.01175 62.01 0.9819
Th-228 0.2798 0.00443 62.29 0.9863
U-232 0.2704 ' 0.004282 62.56 0.9906
Am-243 0.221 0.0035 62.78 0.9941
Pu-241 0.1844 0.00292 62.97 0.997
Cm-243 0.08001 0.001267 63.05 0.9983

+ Contains 95% of the total A2s and must be included per 49 CFR 173.433.
Radionuclides comprising less than 0.1% of the total A2s are not shown in the list.

*

DOE Classification Results

*  DOE classification calculations are made at the end of the user-specified decay time.

DOE-STD-1027 Category Determination:

Category: Cat3 (Cat3s > 1.0, Cat2s <= 1.0}
Cat 2 Limit Fraction: 0.02215
Cat 3 Limit Fraction: 12.31

*  The DOE-STD-1027 category determination is based on dose-related limits.
The user must apply any criticality-related limits separately.

Dose-Equivalent Curies:

ICRP-72 DE-Ci: 0.6769
FGR-11 DE-Ci: 0.85
TRU Waste Determination:
TRU Waste: Yes (TRU activity > 100 nCi/gm)
TRU Activity: 2182 nCilg
WIPP Quantities:
FGE Value: 19.07
PE-Ci Value: 0.686

NRC Classification Results

* NRC classification calculations are made at the end of the user-specified decay time.

NRC Container Category:
Container Category: L]
LSA-I: No
LSA-II: No
LSA-III: Yes
Total Activity: 1117 Ci
A2 Limit Fraction: 63.15 A2s
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APPENDIX 4

Miscellaneous Pictures of
Vitrified Glass Contained
within Refractory

(PNL-3959, Materials and Design Experience
in a Slurry-Fed Electric Glass Melter)
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Miscellaneous Melter Photos
Continued

Glass Layer on the Zirmul Floor Blocks
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CORRODED
REFRACTORY
BRICK JOINTS

K-3 TROUGH
CRACKS
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Miscellaneous Melter Photos
Continued

Glass-Filled Crack in Monofrax K-3
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APPENDIX 5 - Refractory Activity Calculations

Ave (Conc.) Ave (Act)

Geomean for | Geomean for
Geomean (6-69) | Geomean (70-77) 6-77 6-77

Monofrax Refractory Isotope Conc. (uCi/g) Conc. (uCi/g) Conc. {uCi/g) Act (Ci)
Description Cs-137 4.83E+03 3.43E+03 4,13E+03 2.82E+02
Volume (ft3) 61.88 Sr-90 4.00E+03 1.89E+02 2.10E+03 1.43E+02
Density {Ibs/ft3) 243.5 Am-241 2,35E+01 1.57E+00 1.25E+01 8.56E-01]
Total Weight (ibs) 15067.78 Am-243 1.85E-01 1.23E-02 9.85E-02 6.73E-03
Cm-242 1.88E-01 1.25E-02 1.00E-01 6.84E-03
Zirmul Refractory - Cm-243 1.10E-01 7.35E-03 5.89E-02 4.02E-03
Description Cm-244 2.95E+00 1.97E-01 1.58E+00 1.08E-01
Volume (ft3) 30.82 Co-60 1.80E+00 1.20E-01 9.61E-01 6.56E-02
Density (Ibs/ft3) 196 Eu-154 4.03E+01 2.69E+00 2.15E+01 1.47E+00
Total Weight (Ibs) 6040.72 ' Np-237 2.32E-02 1.55E-03 1.24E-02 8.46E-04)
Pu-238 4.26E+00 2.84E-01 2.27E+00 1.55E-01
1% of the total Volume Volume (ft3) Mass (ibs) Mass (g) Pu-239 1.02E+00 6.80E-02 5.45E-01 3.72E-02
Monofrax Refractory 0.6188 150.6778 68407.72 Pu-240 7.80E-01 5.19E-02 4.16E-01 2.84E-02
Zirmul Refractory 0.3082 60.4072 27424.87 Pu-241 1.02E+01 6.79E-01 5.44E+00 3.71E-01
Tc-99 1.43E+00 9.54E-02 7.65E-01 5.22E-02

Glass Calc (Based on 1% of

total volume of refractory Volume (ft3) Volume (cc) Mass(g) Th-228 6.26E-02 4.17€-03 3.34E-02 2.28E-03
Monofrax Refractory 0.6188 17522.47 4555841 Th-230 4.18E-04 2.78E-05 2.23E-04 1.52E-05
Zirmul Refractory 0.3082 8727.25 22690.86 Th-232 - 1.15E-03 7.64E-05 6.12E-04 4,18E-05
U-232 1.37E-02 9.10E-04 7.29E-03 4.97E-04
Totals 68249.27 U-233 1.61E-02 1.07E-03 8.57E-03 5.85E-04
U-234 7.67E-03 5.10E-04 4.09E-03 2.79E-04
U-235 1.90E-03 1.27E-04 1.01E-03 6.92E-05
U-236 5.70E-03 3.80E-04 3.04E-03 2.08£-04
U-238 3.19£-03 2.13E-04 1.70E-03 1.16E-04,
Total 4.28E+02

Note - This table does not relflect decay corrected activity. Decay corrected activity is addressed in Radcalc decay calculation.
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File Name: Refractory with Ave. Geomean 6-77 Act.rad

This report was generated using an unvalidated installation of Radcalc version 4.1.
Radcalc 4.1: CAWVDP - Melter\Recharacterization Information\Refractory with Ave. Geomean 6-77 Act.rad

Performed By: Chris Brandjes
Checked By:

Input Information

Comments:
Activity associated to refractory using average Geomean for all samples.

Mass of glass is baed on 1% of total volume of Refractory with a glass density of 2.6 g/cc.
Decayed from 7/18/2002 to 09/02/2014. Representing last Sample Date.

Initial Source Data:

Isotope Ci Gm TBq
Co-60 6.560E-02 5.797E-05 2.427E-03
Sr-90 1.430E+02 1.035E+00 5.291E+00
Tc-99 5.220E-02 3.090E+00 1.931E-03
Cs-137 2.820E+02 3.244E+00 1.043E+01
Eu-154 1.470E+00 5.439E-03 5.439E-02
Th-228 2.280E-03 2.782E-06 8.436E-05
Th-230 1.520E-05 7.375E-04 5.624E-07
Th-232 4.180E-05 3.812E+02 1.647E-06
U-232 4.970E-04 2.252E-05 1.839E-05
U-233 5.850E-04 6.073E-02 2.165E-05
u-234 2.790E-04 4.488E-02 1.032E-05
U-235 6.920E-05 3.202E+01 2.560E-06
U-236 2.080E-04 3.255E+00 7.696E-06
U-238 1.160E-04 3.451E+02 4.292E-06
Np-237 8.460E-04 1.200E+00 3.130E-05
Pu-238 1.550E-01 9.051E-03 5.735E-03
Pu-239 3.720E-02 5.998E-01 1.376E-03
Pu-240 2.840E-02 1.252E-01 1.051E-03
Pu-241 3.710E-01 3.585E-03 1.373E-02
Am-241 8.560E-01 2.498E-01 3.167E-02
Am-243 6.730E-03 3.370E-02 2.490E-04
Cm-242 6.840E-03 2.066E-06 2.531E-04
Cm-243 4.020E-03 8.200E-05 1.487E-04
Cm-244 1.080E-01 1.327E-03 3.996E-03
Total Activity: 4.282E+02 1.584E+01

* Radionuclides with an A1/A2 fraction of less than 0.001 will not be shown in the output.

Container Data:

Container Void Volume: 0 m*3
Container Mass: 1 kg
Mass of solid beryllium, lead, graphite, and hydrogenous

material enriched with deuterium: 0 kg
Gross Mass: 69.19 kg

Waste Data:

Waste Form: Normal
Waste State: Solid
Waste Volume: 0.927 ft*3
Waste Mass: 150.3 b
Mass of solid lead: 0 kg
Mass of solid beryllium, graphite, and hydrogenous

material enriched with deuterium: 0 kg
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File Name: Refractory with Ave. Geomean 6-77 Act.rad

Waste Void Volume:

Decay Time Data:

Date to begin source decay:
Date container sealed:

7/18/2002
9/2/2014

Decayed Source:
Isotope
Co-60
Sr-90
Y-90
Tc-99
Cs-137
Ba-137m
Eu-154
Hg-206
TI-206
TI-207
TI-208
TI-209
TI-210
Pb-209
Pb-210
Pb-211
Pb-212
Pb-214
Bi-209
Bi-210
Bi-211
Bi-212
Bi-213
Bi-214
Bi-215
Po-210
Po-211
Po-212
Po-213
Po-214
Po-215
Po-216
Po-218
At-215
At-217
At-218
At-219
Rn-217
Rn-218
Rn-219
Rn-220
Rn-222
Fr-221
Fr-223
Ra-223
Ra-224
Ra-225
Ra-226
Ra-228
Ac-225
Ac-227
Ac-228

Ci
1.332E-02
1.068E+02
1.068E+02
5.220E-02
2.132E+02
2.012E+02
5.527E-01
2.537E-16
1.782E-14
2.960E-09
1.806E-04
1.434E-08
1.672E-11
6.641E-07
1.335E-08
2.968E-09
5.026E-04
7.960E-08
1.457E-25
1.331E-08
2.968E-09
5.026E-04
6.640E-07
7.962E-08
2.428E-15
1.222E-08
8.103E-12
3.219e-04
6.498E-07
7.960E-08
2.968E-09
5.026E-04
7.962E-08
1.187E-14
6.641E-07
1.513E-11
2.503E-15
7.969E-11
1.513E-14
2.968E-09
5.026E-04
7.962E-08
6.641E-07
4.172E-11
2.968E-09
5.026E-04
6.663E-07
7.972E-08
3.211E-05
6.641E-07
3.023E-09
3.211E-05

Gm
1.177E-05
7.732E-01
1.964E-04
3.090E+00
2.452E+00
3.739E-07
2.045E-03
2.265E-24
8.204E-23
1.554E-17
6.098E-13
. 3.507E-17
2.427E-20
1.441E-13
1.738E-10
1.202E-16
3.617E-10
2.428E-15
1.618E-09
1.073E-13
7.227E-18
3.430E-11
3.429E-14
1.803E-15
2.054E-23
2.720E-12
7.819E-23
1.803E-21
5.152E-23
2.472E-22
1.007E-22
1.443E-15
2.860E-16
2.263E-29
4.126E-19
4.385E-22
2.624E-24
8.278E-25
1.023E-26
2.282E-19
5.469E-13
5.176E-13
3.825E-15
1.079€E-18
5.794E-14
3.138E-09
1.699E-11
8.064E-08
1.178E-07
1.144E-11
4.180E-11
1.437E-11

Radioactive Decay Results

TBq

4.927E-04
3.951E+00
3.952E+00
1.931E-03
7.887E+00
7.446E+00
2.045E-02
9.385E-18
6.594E-16
1.095E-10
6.681E-06
5.307E-10
6.186E-13
2.457E-08
4.940E-10
1.098E-10
1.860E-05
2.945E-09
5.392E-27
4.925E-10
1.098E-10
1.860E-05
2.457E-08
2.946E-09
8.984E-17
4.522E-10
2.998E-13
1.191E-05
2.404E-08
2.945E-09
1.098E-10
1.859E-05
2.946E-09
4.393E-16
2.457E-08
5.597E-13
9.262E-17
2.949E-12
5.597E-16
1.098E-10
1.859E-05
2.946E-09
2.457E-08
1.544E-12
1.098E-10
1.859E-05
2.465E-08
2.950E-09
1.188E-06
2.457E-08
1.119E-10
1.188E-06
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Th-227 2.947€-09 9.592E-14 1.091E-10
Th-228 5.024E-04 6.129E-07 1.859E-05
Th-229 6.695E-07 3.148E-06 2.477€E-08
Th-230 1.523E-05 7.389E-04 5.635E-07
Th-231 6.920E-05 1.302E-10 2.560E-06
Th-232 4.180E-05 3.812E+02 1.547E-06
Th-234 1.160E-04 5.008E-09 4.292E-06
Pa-231 1.775E-08 3.757E-07 6.566E-10
Pa-233 8.493E-04 4.093E-08 3.142E-05
Pa-234 1.740€E-07 8.810E-14 6.438E-09
Pa-234m 1.160E-04 1.689E-13 4.292E£-06
U-232 4.406E-04 1.996E-05 1.630E-05
U-233 5.850E-04 6.073E-02 2.165E-05
U-234 2.841E-04 4.569E-02 1.051E-05
U-235 6.920E-05 3.202E+01 2.560E-06
U-235m 3.717E-02 1.208E-09 1.375E-03
U-236 2.080E-04 3.255E+00 7.696E-06
u-237 5.083E-06 6.229E-11 1.881E-07
U-238 1.160E-04 3.451E+02 4.292E-06
Np-237 8.493E-04 1.205E+00 3.143E-05
Np-239 6.722E-03 2.898E-08 2.487E-04
Pu-238 1.409€-01 8.226E-03 5.212E-03
Pu-239 3.719E-02 5.997E-01 1.376E-03
Pu-240 2.847E-02 1.255E-01 1.054E-03
Pu-241 2.064E-01 1.994E-03 7.636E-03
Am-241 8.449E-01 2.466E-01 3.126E-02
Am-243 6.722E-03 3.366E-02 2.487E-04
Cm-242 4.488E-11 1.356E-14 1.661E-12
Cm-243 3.038E-03 6.196E-05 1.124E-04
Cm-244 6.771E-02 8.320E-04 2.505E-03
Total Activity: 6.300E+02 2.331E+01
w/o Daughters:  3.220E+02 1.191E+01
Decay Heat: .
Heat Generated on Start Date: 0.5161 w
Heat Generated on Seal Date: 1.768 w

Regulatory Requirements Warning

Radcalc utilizes numerically based criteria to classify packages against the regulations. Many regulations also include
subjective criteria that Radcalc does not consider. The user must check to ensure that all requirements in the regulations are
met.

DOT Classification Results

DOT classification calculations are made at the end of the user-specified decay time.

Radioactive Determination:

i Radioactive: Yes (ACEMs and ALECs > 1.0)
| ACEM Limit Fraction: 12760000 ACEMs  (Number of ACEMSs)
: ALEC Limit Fraction: 1.190E+09 ALECs {Number of ALECs)
} *  This package is not exempt from 49 CFR Subchapter C.
i Effective A2s for Mixture: 1.775E+11 Bq
|
3 Type Determination:
Type: B (A2s > 1.0)
A2 Limit Fraction: 67.13 A2s {Number of A2s)

| Limited Quantity Determination:
Limited Quantity: No (Solid, activity > 0.001 A2)
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Activity: 67.13 A2
630 Ci
23.31 TBg
Fissile: Yes
Fissile Excepted: Yes (c)
LSA Determination:
LSA-I: No (Fissile excepted, ACEMs > 30 x rad limits})
LSA-I: . No (A2s/gm > 0.0001)
LSA-II: Yes (A2s/gm <= 0.002)
Specific Activity: 0.0009844 A2/gm
0.00924 Ci/gm
HRCQ Determination:
HRCQ: No (A2s <= 3000, Activity <= 1000 TBq)
A2 Limit Fraction: 67.13 A2s
Activity: 630 Ci
23.31 TBq
Fissile Determination:
Fissile: Yes (Contains fissile isotopes per 43 CFR 173.403)
Fissile Excepted Determination:
Fissile Excepted: Yes (c) (Fissile <= 180 grams, non-fissile > = 2000 * fissile
Fissile Mass: 32.68 gm

Container beryllium, lead, graphite,
and hydrogenous material

enriched with deuterium: 0 gm
Container Mass: 1000 gm
Waste lead: 0 gm
Waste beryllium, graphite,
and hydrogenous material
enriched with deuterium: 0 gm
Waste Mass: 68190 gm
Solid Non-Fissile Mass: 68160 gm
Total Uranium Mass: 380.5 gm
U-233 Mass: 0.06073 gm
U-235 Mass: 32.02 gm
Uranium Enrichment: 8.415 %
Total Plutonium Mass: 0.7354 gm
Pu-239 Mass: 0.5997 agm
Pu-241 Mass: 0.001994 gm
Reportable Quantity Determination:
Reportable Quantity: Yes (RQs >=1.0)
RQ Limit Fraction: 1606 RQs (Number of RQs)
Shipping Papers and Labels:
Isotope Number of A2s Fraction of A2s Cumulative A2s Cumulative Fraction of A2s
+ Am-241 31.26 0.4657 31.26 0.4657
+ Sr90 13.17 0.1962 44.43 0.6619
+ Cs-137 13.16 0.1958 57.58 0.8578
+ Pu-238 5.212 0.07765 62.79 0.9354
+ Pu-239 1.376 0.0205 64.17 0.9559
Cm-244 1.253 0.01866 65.42 0.9746
Pu-240 1.054 0.01569 66.47 0.9903
Am-243 0.2487 0.003705 66.72 0.994
Pu-241 0.1273 0.001896 66.85 0.9959
Cm-243 0.1124 0.001674 66.96 0.9976
U-235m 0.06876 0.001024 67.03 0.9986

+ Contains 95% of the total A2s and must be included per 43 CFR 173.433.
Radionuclides comprising less than 0.1% of the total A2s are not shown in the list.

*
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DOE Classification Results

*  DOE classification calculations are made at the end of the user-specified decay time.

DOE-STD-1027 Category Determination:

Category: Cat3 (Cat3s > 1.0, Cat2s <= 1.0)
Cat 2 Limit Fraction: 0.02833
Cat 3 Limit Fraction: 12.38

* The DOE-STD-1027 category determination is based on dose-related limits.
The user must apply any criticality-related limits separately.

Dose-Equivalent Curies:

ICRP-72 DE-Ci: 1.054
FGR-11 DE-Ci: 1.465
TRU Waste Determination:
TRU Waste: Yes (TRU activity > 100 nCi/gm)
TRU Activity: 15580 nCilg
WIPP Quantities:
FGE Value: 21.28
PE-Ci Value: 1.105

NRC Classification Results

*  NRC classification calculations are made at the end of the user-specified decay time.

NRC Container Category:
Container Category: |
LSA-I: No
LSA-II: No
LSA-III: Yes
Total Activity: 630 Ci
A2 Limit Fraction: 67.13 A2s

Page 56
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Appendix 6 - Analytical Data for Batch 75

AVERAGE
PRIM_SAM_ SAMPOIN UNCERTAINTYV|RESULT_ ACTIVITY |Scaling
KEY SAM_DATE |COMP_DAT |BOTTLES |COL_DATE |SAMP_IDC T SAMTYPE _ |VITBATCH |RES_TYPi |ALUE VALUE |REP_NUM {ROAUNITS [ROAFLAGS| |NUCLIDE |(uCi/g)W |factors
01-2326 111272001 108-112 9/25/2001]B75WWH108,109.111 &112 [CFMT___ |WH 75WH Am241 8.28E-02| 1.37E+00 2{uCilg Rep2 (B75 Cs137 1.16E+04| 1.00E+00
01-2326 117272001 108-112 9/25/2001|B75WWH108,109,111 &112 [CFMT __|WH 75WH Am241 1.01E-01| 1,BBE+0D 4|uCilg Rep4 (B75 Sr-80 B70E+D2] 7.47E-02
01-2326 11/2/2001 108-112 0/25/2001|B75VWH108,109,111 &112 [CFMT___ |WH 7T5WH Am241 1.05E-01] 1.75E+00 3juCilg Rep3 (B75 Am-241_| 3.86E+00| 3.32E-04
01-2326 117272001 108-112 9/25/2001]B75WH108,109,111 8112 [CFMT___|WH 75WH Am241 9.16E-02] 1.52E+00] 1]uCifg Rep1 (B75 Am-243 4.60E-02| 3.95E-06
01-2498 1172612001 01-09 1172472001|B75Wi01 - 09 CFMT__ [WI{(ACT #11) [075 Am241 2.24E-01] 3.72E+00| 3luCirg Rep3 (03db | |Cm-242_| 4.37E-02| 3.75E-06
01-2498 11/26/2001 01-09 11/24/2001{B75Wi01 - 09 CFMT __ |WI(ACT#11) |075 Am241 2.33E-01 3.87E+00| 7]uCilg Rep7? (07db | [Cm-243 2.51E-02] 2.16E-06]
01-2498 1112672001 01-09 11/24/2001{B75W01 - 09 CFMT___ [WI(ACT #11) [075 Am241 2.26E-01[ 3.75E+00] 8|uCiig Rep8 (08db | |Cm-244 | 6.72E-01| 5.77E-05
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT___ [WI(ACT#11) [075 Am241 2.43E-01] 4.04E+00] 6|uCiig Repé (06db | |Co-60 2.96E-01|_2.54E-05
01-2498 1172672001 01-09 11/2472001[B75Wi01 - 09 CFMT__ [WI(ACT #11) [075 Am241 2.33E-01] 3.88E+00 1|uCirg lljem (01db | [Ew-154 2.95E+00] 2.53E-04
01-2498 112672001 01-09 11/24/2001[B75WM01 - 09 CFMT _ [WI(ACT #11) [075 Am241 2.21E-01| 3.66E+00 5[uCiig Rep5 (18db | [Np-237 714E-03] 6.13E-07|
01-2498 1172672001 01-09 11/24/2001B75WM01 - 09 CFMT — [WI(ACT #11)_|075 Am241 2.51E-01] 4.17E+00 4]uCirg |Rep4 (04db | |Pu-238 1.27E+00]_1.09E-04
01-2498 1172672001 01-09 11/24/2001{B75M07 - 09 CFMT __ [WI(ACT #11)_|075 Am241 2.34E-01] 3.87E+00] 2[uCiig +ij2 (02db | |Pu-238 3.04E-01] 2.61E-05
01-2498 1172672001 01-09 1172472001 [B75W01 - 09 CFMT___ [WI(ACT #11) [075 Am241 2.29E-01] 3.80E+00 S[uCilg Rep9 (09db | [Pu-240 2.32E01 1.9954!5'
01-1392 71172001 75WH1-17 | 7/11/2001{B75WH CFMT___|WH 75 Am-241 4.61E-02] 1.33E-01 1|uCilg <l3ep1 Tc-99 1.59E-01] 1.36E-05
01-1392 71172001 75WH1-17 | 7/11/2001(B75WH CFMT _ [WH 75 Am-241 5.58E-02| 1.32E-01 2|uCirg Rep2
01-1392 711172001 75WH1-17 | 7/11/2001[B75WH CFMT _ |WH 75 Am-241 3.4BE-02[ 8.98E-02 7|uCilg |Rep7?
01-1392 711172001 75SWH1-17 7/11/2001‘1375%1 CFMT __ [WH 75 Am-241 3.43E-02( 1.06E-01 9|uCi/g Rep?
01-1392 711172001 75WH1-17 | 7/11/2001]B75WH CFMT__ [WH 75 Am-241 5.52E-02] 1.42E-01 5|uCirg Rep5
01-1392 711172001 75WH1-17 | 7/11/2001|B75WH CFMT _ [WH 75 Am-241 7.47E-02] 1.25E-01 4|uCirg Rep4
01-1392 711172001 75WH1-17|__ 7/11/2001]B75WH CFMT __ {WH 75 Am-241 4.09E-02] 1.13E-01 6|uCiig Repb
01-1392 711172001 75WH1-17 | 7/11/2001|B75WH CFMT __ |[WH 75 Am-241 5.79E-02] 1.59E-01 3lucig Rep3
01-1392 71172001 75WH1-17 | 7/1172001]B75WH CFMT __ [WH 75 Am-241 3.53E-02] 1.36E-01 8|uCilg Rep8
01-1440 71772001 21-23 717/2001]75WH21-75WH23 CFMT __ [WH 75 Am-241 7.97E-02] 2.49E-01 3[uCiig Rep3 (B75
01-1440 7H772001 21-23 7HM77/2001]75WH21-75WH23 CFMT _ [WH 75 Am-241 1.06E-01] 3.64E-01 2|uCig Rep2 (B75
01-1440 711772001 21-23 7H772001|75WH21-75WH23 CFMT__ [WH 75 Am-241 9.80E-02] 2.96E-01 1|uCitg Rep1 (B75
01-1501 72472001 24-29 723200[?75\/\0—!24-875%26 CFMT _ [WH 75 Am-241 8.69E-02| 3.42E-01 3|uCiig Rep3
01-1501 772472001 24-29 712312001 |B75WH24-B75WH26 CFMT___ |WH 75 AM-241 1.28E-01] 4.78E-01 1|uCilg Repl
01-1501 772472001 24-29 7/23/2001|B75WH24-B75WWH26 CFMT __ |WH 75 Am-241 1.21E-01] 4.65E-01 2|uCirg Rep2
01-1557 773072001 32,33,34 7/3072001[75WH32-75WH34 CFMT__ |WH 75 Am-241 6.88E-02| 5.35E-01 1|uCirg Rep1
01-1557 773072001 32,33.34 7/30/2001 [75WH32-75WH34 CFMT _ |[WH 75 Am-241 8.36E-02] 5.55E-01 2luCilg____[Rep2
01-1557 773072001 323334 7/3072001|75WH32-75WH34 CFMT __ |WH 75 Am-241 8.33E-02| 5.25E-01 3[uCisg Rep3
01-1621 87712001 38-40 8/7/2001]75WH38-75WH40 CFMT___|WH 075 Am-241 2.39E-01] 7.67E-01 1|uCifg Rep1 (38 -
01-1621 87772001 38-40 8/7/2001]75WH38-75WH40 CFMT___ |WH 075 Am-241 2:67E-01] 7.18E-01 2|uCilg Rep2 (39
01-1621 8/7/2001 38-40 8/7/2001|75WH38-75WH40 CFMT___ [WH 075 Am-241 4.17E-01| 7.09E-01 3[uCirg Rep3 (40
01-1656 8/13/2001 43 THRU 4 __ 8/13/2001]{B75WH # 43 - 45 CFMT __[WH 75 Am-241 5.57E-01] 1.07E+00 3[uCilg Rep3
01-1656 8/13/2001 43 THRU 4] 8/13/2001|B75WH # 43 - 45 CFMT __ [WH 75 Am-241 4.07E-01] 8.47E-01 2|uCilg Rep2
01-1656 8/13/2001 43THRU 4] 8/13/2001|B75WH # 43 - 45 CFMT _ [WH 75 Am-241 3.27E-01] 1.00E+00 1|uCiig Rep
01-1722 872172001 46-48,52-5|  8/20/2001]75\WHd6,47,48,52,53 CFMT _ [wWH 75 Am-241 265E-01] 8.74E-01 1|uCilg Rep1
0i-1722 8/21/2001 46-48,52-5|  8/20/2001]75VMH46.47,48.52,53 CFMT _[WH 75 Am-241 2.68E-01] 8.92E-01 2|uCilg Rep2
01-1722 82172001 46-48,52-5|  8/20/2001]75VW446 47,48 52,53 CFMT__ |WH 75 . Am-241 2.74E-01] 9.02E-01 3|uCilg Rep3
01-1778 872772001 62-64 8/25/2001(75WHB2-64 CFMT___ |WH 75 Amr241 6.10E-01]_1.50E+00 3|uCilg Rep3 (64DB
01-1778 82712001 62-64 8/25/2001|75WH62-64 CFMT _ |WH 75 Am-241 3.43E-01] 7.48E-01 1|uCirg Rep1 (62DB
01-1778 82712001 6264 B6/25/2001[75WH62-64 CFMT _ [WH 75 Am-241 5.18E-01] 9.70E-01 2[uCirg Rep2 (6308
01-1892 9/10/2001 80-84 0/4/2001]75WHBO- 75WH84 CFMT__ |WH 75 Am-241 4.36E-01] 1.31E+00 1|uCilg Rep1
01-1892 /1672001 80-84 9/472001|75WHB0- 75WH84 CFMT___|WH 75 Am-241 5.18E-01] 1.24E+00 2[uCilg Rep2
01-1892 9/1072001 B80-84 0/4/2001|75WHBD- 75WHB4 CFMT __ [WH 75 Am-241 5.63E-01] 1.12E+00 3|uCilg |:Rep3
01-1918 9/16/2001 03 9/15/2001[B75WH CFMT __ |WH 75 Am-241 7.91E-01] 1.31E+00 3|uCilg Rep3 (B75
01-1918 91672001 03 9/15/2001(B75WH CFMT___|[WH 75 Am-241 1.10E+00] 1.58E+00 2|uCirg Rep2 (B75
01-1918 971672001 03 9/15/2001|B75WH CFMT___ [WH 75 Am-241 7.99E-01] 1.57E+00 1|uCitg Rep1 (B75
01-2026 9/26/2001 108-112 9/25/2001(B75WH108-112 CFMT _ {wH 75 Am-241 1.18E+00] 2.25E+00 4]uCirg Rep4
01-2026 9/26/2001 108-112 9/25/2001(B75WH108-112 CFMT__ [WH 75 Am-241 6.62E-01] 1.79E+00 3]uCilg Rep3
01-2026 972672001 108-112 6/25/2001|B75WH108-112 CFMT _ [WH 75 Am-241 8.90E-01] 1.69E+00] 2|uCilg Rep2
01-2026 9/26/2001 108-112 9/25/2001(B75VWH108-112 CFMT _ |[WH 75 Am-241 5.63E-01] 1.79E+00 1juCifg Rep1
01-2498 112672001 01-09 11/24/2001[875W01 - 09 CFMT___ [WI(ACT #11) [075 Am-241 1.98E+00[ 4.64E+00 5[uCilg Rep5
01-2498 11/26/2001 01-09 11/24/2001[B75W01 - 09 CFMT__ [WI (ACT #11) |075 Am-241 8.64E-01] 3.08E+00 3luCilg Rep3
01-2498 1172672001 01-09 11/24/2001|B75W01 - 09 CFMT__ [WI(ACT#11) |075 Am-241 9.52E-01] 3.87E+00, 6{uCi/g Repb
01-2498 1172672001 01-09 11/24/2001|B75Wi01 - 09 CFMT __|WI(ACT #11) [075 Am-241 9.96E-01] 4.03E+00 7[uCizg Rep?
01-2498 1172672001 01-09 11/24/2001|B75W01 - 09 CFMT___|Wi (ACT #11) |075 Am-241 2.31E+00] 2.92E+00), 1{uCi/g RepT
01-2498 112672001 01-09 11/24/2001|B75M01 - 09 CFMT __ |WI(ACT #11) |075 Am-241 <2.73E+0 8[uCirg Rep8
01-2498 11/26/2001 01-09 11/24/2001{B75W01 - 09 CEMT _ [Wi(ACT#11) [075 Am-241 6.94E-01 3.95E+00] 4]uCirg Rep4 ]
01-2498 1172672001 01-09 11/24/2001|B75M01 - 09 CFMT __ [WI(ACT #11)_|075 Am-241 1.25E+00] 4.27E+00] 2[uCilg Rep2
01-2498 11/26/2001 01-08 11/24/2001|B75WO01 - 09 CFMT __|WI (ACT #11)_[075 Am-241 1.01E+00| 3.37E+00 9luCilg RepS
01-2326 11722001 108-112 9/25/2001B75WH108,109,111 &112 [CFMT _ [WH 75WH Am243 1.35E-03[ 2.10E-02 1|uCirg _ Rep1 (B75
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01-2326 11722001 108-112 9/25/2001|B75WH108,109,111 &112 |CFMT WH 75WH Am243 1.49E-03| 2.32E-02 4|uCi/g Rep4 (B75
01-2326 117272001 108-112 9/25/2001|B75WH108,109,111 &112 |CFMT WH 75WH Am243 1.55E-03| 2.41E-02 3|uCilg Rep3 (B75
01-2326 11/2/2001 108-112 9/25/2001]B75WH108,109,111 &112 jCFMT WH 75WH Am243 1.22E-03| 1.89E-02 2|uCilg Rep2 (B75
01-2498 11/26/2001 01-09 11/2472001|B75W01 - 09 CFMT W (ACT #11) 1075 Am243 2.92E-03| 4.52E-02 9juCirg Rep9 (09db
01-2498 1112612001 01-09 11/24/2001]B75W01 - 09 CFMT W (ACT #11) |075 Am243 2.8BE-03| 4.47E-02 8|uCilg Rep8 (08db
01-2498 11/26/2001 01-09 11/24/2001IB7SV\A01 -09 CFMT W (ACT #11) ;075 Am243 2.82E-03| 4.36E-02 5/uCilg Rep5 (18 db
01-2498 11/26/2001 01-09 117242001 !E75W01 -09 CFMT W (ACT #11) |075 Am243 2.86E-03| 4.44E-02 3{uCi/g Rep3 (03db
01-2498 11/26/2001 01-09 11/24/2001{B75W01 - 09 CFMT W (ACT #11) 1075 Am243 2.97E-03| 4.61E-02 7|uCifg Rep7 (07db
01-2498 11/26/2001 01-09 11/242001|B75W01 - 09 CFMT W (ACT #11) |075 Am243 2.99E-03| 4.61E-02 2|uCiig Rep2 (02db
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 08 CFMT W (ACT #11) 075 Am243 3.10E-03| 4.82E-02 6|uCilg Rep6 (06db
01-2498 11/26/2001 01-09 11/24/2001|B75W101 - 09 CFMT W (ACT #11) |075 Am243 2.98E-03| 4.63E-02 1]uCifg Repi (01db
01-2498 11/26/2001 01-09 11/24/2001/B75W01 - 09 CFMT W (ACT #11) |075 Am243 3.20E-03| 4.97E-02| 4|uCilg Rep4 (04db
01-2326 117212001 108-112 9/25/2001]B75VWH108,109,111 &112 |CFMT WH 75WH Cm242 1.77E-03| 2.22E-02 3|uCi/g Rep3 (B75
01-2326 111272001 108-112 9/25/2001|B75WH108,109,111 &112 |CFMT WH 75WH Cm242 1.34E-03| 1.61E-02 1|uCi/g Rep1 (B75
01-2326 117272001 108-112 9/25/2001)B75WWH108,109.111 &112 |CFMT WH 75WH Cm242 1.28E-03| 1.52E-02 2|uCil/g Rep2 (B7S
01-2326 11/2/2001 108-112 9/25/2001|B75WH108,109,111 &112 |CFMT WH 75WH Cm242 1,40E-03| 1.76E-02 4|uCirg Rep4 (B75
01-2498 112672001 01-09 11/2472001|B75W01 - 08 CFMT W (ACT #11) 075 Cm242 3.95E-03| 4.45E-02 2|uCilg Rep2 (02db
01-2498 11/26/2001 01-09 11/24/2001]B75W01 - 08 CFMT W (ACT #11) {075 Cm242 3.54E-03| 4.40E-02 6|uCilg Repb (06db
01-2498 11/26/2001 01-09 11/2472001|B75WM01 - 08 CFMT W (ACT #11) 075 Cm242 3.51E-03| 4.52E-02 9|uCifg Rep9 (09db
01-2498 11/26/2001 01-09 11/24/2001(B75W01 - 09 CFMT __~ |[W (ACT #11) {075 Cm242 3.20E-03| 4.27E-02 8|uCiig Rep8 (08db
01-2498 11/26/2001 01-09 11/2472001]B75W01 - 09 CFMT W (ACT #11) [0756 Cm242 3.46E-03| 4.45E-02 1|uCiig Rep1 (01db
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 08 CFMT W (ACT #11) (075 Cm242 3.47E-03| 4.46E-02 7[uCifg Rep7 (07db
01-2498 11/26/2001 01-09 11/24/2001;B75WM01 - 09 CFMT W (ACT #11) ;075 Cm242 3.74E-03| 4.16E-02 5|uCifg Rep5 (18 db
01-2498 11/26/2001 01-09 11/24/2001{B75W01 - 08 CFMT W (ACT #11) {075 Cm242 3.25E-03| 4.14E-02 3|uCifg Rep3 (03db
01-2498 11/26/2001 01-09 11/24/2001{B75W01 - 08 CFMT W (ACT #11) {075 Cm242 3.65E-03| 4.49E-02 4|uCifg Rep4 (04db
01-2326 11/2/2001 108-112 9/25/2001B75WWH 108,109,111 &112 [CFMT VWH 75WH Cm243/244 1.71E-02| 2.80E-01 1|uCifg Rep1 (B75
01-2326 11/2/2001 108-112 9/25/2001{B75WH108,109,111 &112 |CFMT WH 75WH Cm2437244 1.54E-02| 2.50E-01 2|uCi/g Rep?2 (B75
01-2326 117212001 108-112 9/25/2001|B75WH 108,109,111 &112 |CFMT WH 75WH Cm243/244 1.87E-02| 3.04E-01 3|uCilg Rep3 (B75
01-2326 11212001 108-112 9/25/2001{B75\WH108,109,111 &112 |CFMT WH 75WH Cm243/244 1.86E-02] 3.05E-01 4|uCirg Rep4 (B75
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 08 CFMT W (ACT #11) (075 Cm243244 4.35E-02] 7.03E-04 2|uCilg Rep2 (02db
01-2498 11126/2001 01-09 11/24/2001(B75W01 - 09 CFMT W (ACT #11) 1075 Cm243/244 4.15E-02| 6.82E-01 8|uCilg Rep8 (08db
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) 1075 Cm243/244 4.03E-02| 6.51E-01 5|uCi/g Rep5 (18 db
01-2498 1112672001 0t1-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) (075 Cm243/244 4.20E-02) 6.88E-01 9|uCifg Rep9 (09db
01-2498 11/2672001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) _|075 Cm243244 4.53E-02] 7.41E-01 6|uCirg Rep6 (06db
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) {075 Cm243/244 4.28E-02] 7.02E-01 7[uCilg Rep7 (07db
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) 1075 ~ Cm243244 4.52E-02| 7.38E-01 4|uCifg Rep4 (04db
01-2498 11/2672001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) |075 Cm243/244 4.10E-02| 6.71E-01 3{uCilg Rep3 (03db
01-2498 11/26/2001 01 -09 11/24/2001(B75W01 - 09 CFMT W (ACT #11) (075 Cm243r244 4.28E-02] 7.01E-01 1{uCiig Rep1 (01db
01-1392 71112001 75WH1-17 711172001 (B75WH CFMT WH 75 Co-60 3.02E-03| 5.59E-03 8juCilg Rep8
01-1392 711172001 TSWH1-17 71172001 |B75WH CFMT WH 75 Co-60 <3.95E-3 6/uCi’g Rep6
01-1392 71172001 75VWH1-17 7I11IZOO‘L~Q5V\H CFMT WH 75 Co-60 <6.27E-3 1luCifg Rep1
01-1392 7112001 T5WH1-17 7111/2001{B75WH CFMT WH 78 Co-60 1.74E-03| 4.23E-03] 9luCi/g Rep9
01-1392 71172001 75VWH1-17 71 172001]B75WH CFMT WH 75 Co-60 2.32E-03| 5.82E-03 7|uCi/g Rep?
01-1392 71172001 75WH1-17 7111/2001{B75WH CFMT VWH 75 Co-60 1.02E-02| 1.78E-02, 2|uCilg Rep2
01-1392 71172001 75WH1-17 7111/2001{B75WH. CFMT WH 75 Co60 <5.79E-3 5|uCig RepS
01-1392 71172001 75WH1-17 71112001 B75\WH CFMT WH 75 Co-60 5.97E-03| 9.66E-03 4|uCifg r_Rt3|:>4
01-1392 71172001 75WH1-17 7/11/2001|B75WH CFMT WH 75 Co-60 7.08E-03| 9.71E-03 3|uCi/g Rep3
01-1440 7172001 21-23 7/17/2001[75WH21-76WH23 CFMT WH 75 Co-60 §.22E-03| 1.22E-02 3[uCi/g Rep3 (B75
01-1440 7172001 21-23 717/2001]75WH21-75WH23 CFMT wWH 75 Co-60 <1.10E-2 2|uCifg Rep2 (B75
01-1440 71172001 21-23 717/2001| 75WH21-75WH23 CFMT WH 75 Co-60 7.07E-03] 2.01E-02 1{uCilg Rep1 (B75
01-1501 7242001 24-29 712372001|B75WH24-B75WH26 CFMT WH 75 Co-60 2.40E-02| 2.99E-02 t|uCi/g Rep1
01-1501 712412001 24-29 77237/2001|B75WH24-B75WH26 CFMT WH 75 Co-60 <1.43E-2 3|uCi/lg Rep3
01-1501 712472001 24-29 7/23/2001|875WH24-B75WH26 CFMT WH 75 Co-60 <1.19E-2 2|uCifg Rep2
01-1587 713072001 32,33,34 7130/2001|75WH32-75\WH34 CFMT WH 75 Co-60 <1.44E-2 1[uCi/g Rep1
01-1557 71072001 32,33,34 7/30/2001|75WH32-75\WH34 CFMT WH 75 Co-60 <1.55E-2 2|uCiig Rep2
01-1557 773072001 32,33,34 7130/2001|75WH32-75\WH34 CFMT WH 75 Co-60 <1.33E-2 3|uCi/g Rep3
01-1621 81712001 3840 8/7/2001|75VWWH38-75\WH40 CFMT WH 075 Co-60 <3.28E-2 3|uCi/g Rep3 (40
01-1621 877712001 38-40 87712001 75WH38-75WH40 CFMT WH 075 Co-60 1.87E-02| 4.10E-02 1juCig Rep1 (38
01-1621 8/7/2001 3840 8/7/2001|75VWWH38-75WH40 CFMT WH 075 Co-60 <1.90E-2 2|uCilg Rep2 (39
01-1656 811372001 43 THRU 4 8/13/2001|B75WH #43 - 45 CFMT WH 75 Co-60 <3.51E-2 2|uCilg Rep2
01-1656 811372001 43 THRU 4 8/13/2001/B75VWH # 43 - 45 CFMT WH 75 Co-60 <2.80E-2 1juCifg Rep1
01-1656 8/1372001 43 THRU 4 8/13/2001 |E75V\H #43-45 CFMT WH 75 Co-60 <2.75E-2 3juCiig Rep3
01-1722 812172001 46-48,52-5 8/20/2001{75WH46,47.48.52,53 CFMT WH 75 Co-60 <3.34E-2 2[uCi/g Rep2
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01-1722 8/21/2001 46-48.52-5 8/20/2001{75WH46 47 ,48,52,53 CFMT WWH 75 Co-60 <2.94E-2 1|uCifg Rep1
01-1722 8/21/2001 46-48,52-5 8/20/2001{75WH46,47,48,52,53 CFMT WH 75 Co-60 1.39E-02| 3.42E-02 3|uCilg Rep3
01-1778 812712001 62-64 8/25/2001| 75WHE2-64 CFMT WH 75 Co-60 8.22E-02] 1.03E-01 3|uCilg Rep3 (64DB
01-1778 8/27/2001 62-64 8/25/2001|75WH62-64 CFMT VWH 75 Co-60 4.10E-02! 1.00E-01 2|uCi/g Rep2 (6308
01-1778 812712001 62-64 8/25/2001{75WHE2-64 CFMT VWH 75 Co-60 <3.14E-2 1|uCilg Rep1 {6208
01-1918 9/16/2001 03 9/15/2001|B75WH CFMT WH 75 Co-60 <6.39E-2 3|uCilg Rep3 (B75
01-1918 9/16/2001 03 9/15/2001|B75WH CFMT WH 75 Co-60 8.81E-02] 9.87E-02 2|uCilg Rep2 (B75
01-1918 9/16/2001 03 9/15/2001|B75WH CFMT VWH 75 Co-60 <5.01E-2 1|uCilg Rep1 (B75
01-2026 9/26/2001 108-112 8/25/2001{B75WH108-112 CFMT WH 75 Co-60 4.37E-02] 7.48E-02 1|uCilg Rep1
01-2026 912612001 108-112 9/25/2001|B75WH108-112 CFMT VWH 75 Co-80 4.42E-02| 8.65E-02 3|uCilg Rep3
01-2026 9/26/2001 108-112 9/25/2001)B75WH108-112 CFMT VWH 75 Co-60 1.25E-01} 1.59E-01 4|uCilg |—Rep4
01-2026 8/26/2001 108-112 9/25/2001]B75VWr108-112 CFMT VVH 75 Co-60 <5.06E-2 2|uCilg Rep2
01-2498 11/26/2001 01-09 11/24/20011875W01 -09 CFMT W (ACT #11) |075 Co-60 9.23E-02| 2.81E-01 9|uCilg Rep9
01-2498 11/26/2001 01-09 11/24/2001[B75W01 - 09 CFMT W (ACT #11) 075 Co-60 2.05E-01} 3.53E-01 7|uCilg Rep7?
01-2498 11/2672001 01-09 11/24/2001{B75WM01 - 09 CFMT W (ACT #11) |075 Co-60 <2.04E-1 1|uCi/g Rep1
01-2498 11/26/2001 01-09 11/24/2001/B75W01 - 09 CFMT W (ACT #11) |075 Co-60 9.86E-02| 2.89E-01 5|uCvg RepS
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) 075 Co-60 1.03E-01| 2.07E-01 3|uCilg Rep3
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) |075 Co-60 1.61E-01| 2.52E-01 4|uCirg - Rep4
01-2498 11/26/2001 01-09 11/24EOO1IB7SV\AO1 -09 CFMT W (ACT #11) |075 Co-60 . <1.69E-1 6[uCilg Repb
01-2498 11/26/2001 01-09 11/24[2001|B75Wl01 - 09 CFMT W (ACT #11) |075 Co-60 B 3.21E-01) 3.93E-01 2|uCifg Rep2
01-2498 11/26/2001 01-09 11IZ4I‘2001]B75\M01 -0g CFMT W (ACT #11) |075 Co-60 <2.50E-1 8[uCilg Rep8
01-1392 711172001 75VWH1-17 7I1112001[B75V\H CFMT WH 75 Cs-137 7.74E+00| 3.17E+02 2juCi/g Rep2
01-1392 71172001 75WH1-17 7/112001*i75M CFMT Wi 75 Cs-137 ) 7.52E+00| 2.88E+02 8|uCi/g Repb
01-1392 7111/2001 75WH1-17 7/11/2001|B75WH CFMTY WH 75 Cs-137 8.54E+00| 3.28E+02 3[uCirg Rep3
01-1392 711172001 75WH1-17 7I1112001|B75WH CFMT WH 75 Cs-137 7.63E+00| 3.13E+02 8|uCifg Rep8
01-1392 71172001 75WH1-17 7I11QOO1|B75\M-| CFMT WH 75 Cs-137 6.84E+00| 2.89E+02 7luCilg Rep?
01-1392 7/11/2001 75WH1-17 7/11/2001|B75WH CFMT WH 75 Cs-137 7.47E+00| 3.15E+02 1)uCifg Rep1
01-1392 711172001 TSWH1-17 7111/2001|B75WH CFMT WH 75, Cs-137 7.85E+00( 3.22E+02 5juCifg Rep5
01-1392 711172001 75VWH1-17 7111/2001|B75WH CFMT WH 75 Cs-137 7.87E+00| 3.32E+02 4|uCifg Rep4
01-1392 711172001 75WH1-17 7/11/2001|B75WH CFMT WH 75 Cs-137 6.60E+00] 2.53E+02 9)uCi/g Rep9
01-1440 7/17/2001 21-23 717/2001|75WH21-75WH23 CFMT WH 75 Cs-137 2.15E+01| 7.98E+02 2juCilg Rep2 (B75
01-1440 711712001 21-23 711712001[75WH21-75WH23 CFMT WH 75 Cs-137 1.58E+01| 5.93E402 3{uCi/g I_Rep3 (B75
01-1440 7117/2001 21-23 71712001(75WH21-75WH23 CFMT WH 75 Cs-137 1.68E+01| 6.36E+02 1{uCilg Rep1 (B75
01-1501 712412001 24-29 7/23/2001|B75\WH24-B75WH268 CFMT WH 75 Cs-137 3.00E+01] 1.14E+03 1|uCi/g Rep1
01-1501 7/24/2001 24-29 7/23/2001|B75WH24-B75WH26 CFMT WH 75 Cs-137 2.80E+01) 1.05E+03 3|uCilg Rep3
01-1501 712412001 24-29 7/23/2001[B75WH24-B75WH26 CFMT WH 75 Cs-137 3.03E+01} 1.13E+03 2]uCifg Rep2
01-1557 7/30/2001 32,33,34 7/30/2001| 75WH32-75\WH34 CFMT VWH 75 Cs-137 3.86E+01] 1.43E+03 2{uCilg Rep2
01-1557 7/30/2001 32,33,34 7/30/2001| 75WH32-75\WH34 CFMT VWH 75 Cs-137 3.96E+01| 1.50E+03 1juCifg Rep1
01-1557 7/30/2001 32,33,34 7/30/2001| 75WH32-75WH34 CFMT WH 75 Cs-137 3.4BE+01} 1.30E+03, 3|uCifg Rep3
01-1621 8/7/2001 38-40 8/7/2001[75WH38-75WH40 CFMT WH 075 Cs-137 4.40E+01] 1.85E+03 3juCirg Rep3 (40
01-1621 8/7/2001 3840 8/7/2001[75WH38-75WH40 CFMT WH 075 Cs-137 4.49E+01| 1.72E+03 2{uCi/g Rep2 (39
01-1621 8/7/2001 38-40 8/7/2001|75WH38-75\WH40 CFMT WH 075 Cs-137 4.41E+01} 1.81E+03 1/uCi/g Rep1 (38
01-1656 811372001 43 THRU 4| 8/13/2001|B75WH #43 - 45 CFMT VWH 75 Cs-137 5.41E+01} 2.22E+03 2{uCilg Rep2
01-1656 8/13/2001 43 THRU 4| 8/13/2001(B75WH #43 - 45 CFMT WH 75 Cs-137 5.24E+01| 2.15E+03 3{uCilg Rep3
01-1656 8/13/2001 43 THRU 4 8/13/2001|B75WH #43-45 CFMT WH 75 Cs-137 5.95E+01| 2.28E+03 1iuCi/g Rep1
01-1722 8/21/2001 46-48,52-5 8/20/2001|75WH46,47,48,52,53 CFMT WH 75 Cs-137 6.29E+01} 2.62E+03, 6juCilg Repb
01-1722 81212001 46-48,52-5 8120/2001(75VMH46,47,48,52,53 CFMT WH 75 Cs-137 6.40E+01]| 2.66E+03 4iuCiig Rep4
01-1722 8/21/2001 46-48,52-5 8/20/2001[75WH46 47,48,52,53 CFMT WH 75 Cs-137 6.29E+01| 2.66E+03 1]{uCi/g Rep1
01-1722 8/21/2001 46-48,52-5 8/20/2001[75WH46 47,48,52,53 CFMT WH 75 Cs-137 6.87E+01| 2.64E+03 3[uCilg Rep3
01-1722 812172001 46-48,52-5 8/20/2001(75WH46,47,48,52,53 CFMT VWH 75 Cs-137 6.84E+01| 2.61E+03 5|uCilg Rep5
01-1722 8/21/2001 46-48,52-5 8/20/2001[75WH46 47,48,52, 53 CFMT WH 75 Cs-137 6.48E+01| 2.66E+03' 2|uCifg Rep2
01-1778 8/27/2001 62-64 8/25/2001(75WHB2-64 CFMT WH 75 Cs-137 7.48E+01| 3.07E+03! 3|uCifg Rep3 (64DB
01-1778 872712001 62-64 8125/2001(75WHiE2-64 CFMT WH 75 Cs-137 8.13E+01| 3.12E+03 1|uCifg Rep1 (62DB
01-1778 8/27/2001 62-64 8125/2001(75VWH62-64 CFMT WH 75 Cs-137 7.53E+01| 3.18E+03, 2|uCilg Rep2 (630B
01-1892 9/10/2001 80-84 9/4/2001[75WHB0- 75VWHB4 CFMT VWH 75 Cs-137 9.21E+01| 3.78E+03 2|uCilg Rep2
01-1892 91102001 80-84 9/4/2001[75WHBO- 75WHB4 CFMT WH 75 Cs-137 1.06E+02| 4.02E+03 3|uCifg Rep3
01-1892 9/10/2001 80-84 87472001 |75WHBO- 75WWHB4 CFMT WH 75 Cs-137 8.88E+01| 3.75E+03| 1|uCilg Rep1
01-1918 9/16/2001 03 9115/2001|B75WH CFMT WH 75 Cs-137 1.13E+02| 4.52E+03' 1|uCug Rep1 (B75
01-1918 916/2001 03 9/15/‘2001|B75W-l CFMT WH 75 Cs-137 1.03E+02| 4.30E+03,; 2|uCilg Rep2 (B75
01-1918 9/16/2001 03 9/15/2001(B75WH CFMT WH 75 Cs-137 1.01E+02| 4.11E+03 3|uCilg Rep3 (875
01-2026 9/26/2001 108-112 9/25/2001|B75WH108-112 CFMT WH 75 Cs-137 1.25E+02| 5.08E+03 3|uCi/g Rep3
01-2026 9/26/2001 108-112 9/25/2001(B75WH108-112 CFMT WH 75 Cs-137 1.16E+02| 4.88E+03 1[uCi/g ]_Rep1
01-2026 9/26/2001 108-112 9/25/2001|B75WH108-112 CFMT WWH 75 Cs-137 1.17E+02| 4.91E+03 2|uCifg ]Rep2
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01-2026 9/26/2001 108-112 9/25/2001B75WH108-112 CFMT WH 75 Cs-137 1.13E+02] 4.72E+03| 4|uCifg Rep4
01-2498 1172672001 01-09 11/24/2001[{B75W01 - 09 CFMT W (ACT #11) {075 Cs-137 2.88E+02| 1.11E+04 5(uCi/g RepS
01-2498 117262001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) 075 Cs-137 3.14E+02| 1.17E+04 6|uCilg Rep6
01-2498 1172672001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) {075 Cs-137 3.06E+02| 1.14E+04 3|uCifg Rep3
01-2498 11/26/2001 01-09 11/24/2001|B75WM01 - 09 CFMT W (ACT #11) 075 Cs-137 3.36E+02| 1.22E+04 9|uCilg Rep9
01-2488 11/26/2001 01-08 11/24/2001|B75WM01 - 09 CFMT W (ACT #11) 075 Cs-137 3.18E+02| 1.18E+04 4juCi/g Rep4
01-2498 11/26/2001 01-09 11/24/2001{B75WM01 - 08 CFMT W (ACT #11) |075 Cs-137 3.20E+02| 1.19E+04 7(uCilg Rep7
01-2498 11/26/2001 01-09 11/24/2001|B75W101 - 09 CFMT W (ACT #11) [075 Cs-137 2.87E+02| 1.10E+04 1|uCi/g Rep1
01-2498 11/26/2001 01-09 11/24/2001{B75W01 - 09 CFMT W (ACT #11) |075 Cs-137 3.03E+02| 1.20E+04 8{uCi/g Rep8
01-2498 1172672001 01-08 11/242001|B75W01 - 09 CFMT W (ACT #11) (075 Cs-137 3.16E+02| 1.17E+04 2{uCilg Rep2.
01-1392 711172001 75WH1-17 7/11/2001|B75WH CFMT WH 75 Density 1.02 (29.9 1lgimL Rep1 (B74
01-2499 11/26/2001 10-13 11/24/2001|B75WM10- 13 CFMT W (ACT #11) 075 Density 1.32 (25.8 1 LgImL Rep1
01-2574 12/6/2001 10 thru 13 12/6/2001|B75 WGF 10-13 CFMT WGF (ACT #1B]075 Density 1.40 (30.9 1igimL Rep1
01-2624 12/11/2001 10 THRU 1{ 12/11/2001|B75SF10 - B75SF13 CFMT SF (ACT #25C)|75 Density 1.44 (31.2 1|g/mL Rep1
01-1392 711172001 75WH1-17 711172001|B75WH CFMT WH 75 Eu-154 3.05E-02] 1.01E-01 4{uCilg Rep4
01-1392 711172001 75WH1-17 711172001|B75WH CFMT WH 75 Eu-154 1.35E-02| 6.50E-02 9(uCilg Rep9
01-1392 711172001 75WH1-17 7/112001|B75WH CFMT WH 75 Eu-154 1.81E-02| 6.82E-02 7luCvg Rep?
01-1392 71172001 75WH1-17 71172001|B75WH CFMT WH 75 Eu-154 2.79E-02] 8.81E-02 5/uCi/g Rep5
01-1392 711172001 75WH1-17 7/11/2001|B75WH CFMT WH 75 Eu-154 2.60E-02{ 8.84E-02 6{uCi/g Repbé
01-1392 711172001 78WH1-17 711/2001|B76WH CFMT WH 75 Eu-154 2.72E-02] B.54E-02 1}uCilg Rep1
01-1392 71172001 75WH1-17 7111/2001|B75WH CFMT WH 75 Eu-154 2.50E-02| 9.10E-02 2|uCi/g Rep2
01-1392 711172001 75WH1-17 711/2001|BTSWH CFMT WH 75 Eu-154 1.58E-02| 7.44E-02 8|uCi/g Rep8
01-1392 7111/2001 75VWH1-17 71172001|B75WH CFMT WH 75 Eu-154 2.50E-02| 1.06E-01 3|uCivg Rep3
01-1440 7117/2001 21-23 7/17/2001| 75WH21-75WH23 CFMT WH 75 Eu-154 4.12E-02| 1.74E-01 3|uCilg Rep3 (875
01-1440 7117/2001 21-23 717/2001|75WH21-75WH23 CFMT WH 75 Eu-154 5.32E-02| 2.18E-01 2]uCilg Rep2 (875
01-1440 711712001 21-23 717/2001|76\WH21-75WH23 CFMT WH 75 Eu-154 5.19E-02| 2.05E-01 1|uCiig Rep1 (B78
01-1501 772412001 24-29 7/23/2001|B75WH24-B75WH26 CFMT WH 75 Eu-154 5.94E-02| 2.39E-01 3|uCilg Rep3
01-1501 7/2412001 24-29 7/23/2001|B75WH24-875WH26 CFMT WH 75 Eu-154 8.41E-02| 2.68E-01 1|uCifg @1
01-1501 712472001 24-29 7/23/2001|B75WH24-B75WH26 CFMT WH 75 Eu-154 1.43E-01] 2.46E-01 2|uCirg Rep2
01-1557 713072001 32,33,.34 7130/2001| 75VWH32-75WH34 CFMT WH 75 Eu-154 5.11E-02| 2.69E-01 1|uCirg Rep1
01-1557 773072001 32,33,34 7/30/2001| 75VWH32-75\WH34 CFMT WH 75 Eu-154 7.66E-02] 2.55E-01 2|uCi/g Rep2
01-1557 7/30/2001 32,33,34 7/30/2001| 75VWH32-75WH34 CFMT WH 75 Eu-154 4.91E-02| 2.80E-01 3|uCilg Rep3
01-1621 81772001 38-40 8/7/2001|75VWWH38-75VWH40 CFMT WH 075 u-154 1.46E-01] 5.44E-01 3|uCilg Rep3 (40
01-1621 81772001 38-40 8/7/2001|75VWH38-75VWH40 CFMT WH 075 u-154 1.40E-01| 4.48E-01 1[uCi/g Rep1 (38
01-1621 87172001 38-40 8/7/2001|75\WH38-75\WH40 CFMT WH 075 u-154 1.14E-01] 4.70E-01 2|uCirg Rep2 (39
01-1656 8/13/2001 43 THRU 4 8/13/2001|B75WH # 43 - 45 CFMT WH 75 Eu-154 1.86E-01] 7.23E-01 3|uCilg Rep3
01-1656 8/13/2001 43 THRU 4 8/13/2001|B75WH #43 - 45 CFMT WH 75 Eu-154 1.52E-01] 6.62E-01 2|uCi/g Rep2
01-1656 811372001 43 THRU 4 8/13/2001|B75WH # 43 - 45 CFEMT WH 75 Eu-154 1.50E-01] 6.83E-01 1]|uCilg Rep1
01-1722 812172001 46-48,52-5 8/20/2001|75WH46 .47,48,52,53 CFMT WH 75 Eu-154 1.45E-01] 6.77E-01 1]uCi/g Rep1
01-1722 8/21/2001 46-48,52-5 8/20/2001{75WH46,47,48,62,53 CFMT WH 75 Eu-154 1.04E-01; 5.83E-01 3{uCilg Rep3
01-1722 82172001 46-48,52-5 8/20/2001]75VWH46,47,48,52,53 CFMT WH 75 Eu-154 1.27E-01] 5.93E-01 2juCifg Rep2
01-1778 812772001 62-64 8/25/2001| 75WH62-64 CFMT WH 75 Eu-154 <5.39E-1 2(uCilg Rep2 (6308
01-1778 812712001 62-64 8/25/2001{75WH62-64 CFMT WH 75 Eu-154 3.05E-01| 1.15E+00 3|uCilg Rep3 (6408
01-1778 82712001 62-64 8/25/2001| 75WH62-64 CFMT WH 75 Eu-154 2.06E-01| 6.39E-01 1/uCi/g Rep1 (6208
01-1918 9/16/2001 03 9/16/2001|B75\WH CEMT WH 75 Eu-154 3.33E-01( 1.11E+00 3luCifg Rep3 (B75
01-1918 9/16/2001 03 9/15/2001|B75WH CFMT WH 75 Eu-154 <9.13E-1 1,uCilg Rep1 (B75
01-1918 9/16/2001 03 9/15/2001|B75WH CFMT WH 75 Eu-154 <8.13E-1 2juCifg Rep2 (B75
01-2026 912612001 108-112 9/25/2001|B75WH108-112 CFMT WH 75 Eu-154 3.33E-01 1.08E+00 2/uCilg Rep2
01-2026 9/26/2001 108-112 8/25/2001|B75WH108-112 CFMT WH 75 Eu-154 3.44E-01| 1.43E+00 3|uCilg Rep3
01-2026 9/26/2001 108-112 9/25/2001|B75VWH108-112 CFMT WH 75 Eu-154 4.09E-01| 1.53E+00 4|uCilg Rep4
01-2026 9/26/2001 108-112 9/25/2001|B75WH108-112 CFMT WH 75 Eu-154 3.17E-01] 1.06E+00 1|uCi/g Rept
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) [075 Eu-154 8.40E-01| 2.80E+00 3|uCilg Rep3
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) [075 Eu-154 1.19E+00, 4.15E+00 8|uCilg Rep8
01-2498 11/26/2001 01-09 11/24/2001|B75WM01 - 09 CFMT W (ACT #11) (075 Eu-154 1.07E+00| 3.62E+00 2|uCifg Rep2
01-2498 11/26/2001 01-09 11/24/2001 |B75\MD1 -09 CFMT W (ACT #11) [075 IEu—1 54 5.63E-01{ 1.74E+00 4[uCi/g Rep4
01-2498 11/26/2001 01-09 1172472001|B75W01 - 09 CFMT__|W (ACT #11) [075 JEu-154 8.07E-01[ 2.69E+0D) 7|uCiig Rep7
01-2498 11/26/2001 01-09 11/24/2001 |B75\MO1 -03 CFMT W (ACT #11) |075 —]Eu-1 54 <2.57E+0 1|uCirg Rep1
01-2498 11/26/2001 01-09 11/24/2001|875W01 - 09 CFMT W (ACT #11) [075 Eu-154 <B.76E-1 8|uCiig RepS
01-2498 11/26/2001 01-09 11/24/2001/B75W01 - 09 CFMT W (ACT #11) |075 Eu-154 7.04E-01| 2.88E+00 5[uCi/g Rep5
01-2498 11/26/2001 01-09 11/24/2001]B75W01 - 03 CFMT W (ACT #11) {075 Eu-154 9.45E-01| 2.78E+00 6|uCi/g Rep6
01-1392 71172001 75WH1-17 7111/2001|B75WH CFMT WH 75 Eu-155 <3.25E-2 9|uCi/g Rep9
01-1392 711172001 75WH1-17 7/11/2001{B75WH CFMT WH 75 Eu-158 <7.29E-2 5|uCi/g Rep5
01-1392 711172001 75WH1-17 7/11/20011875WH CEMT WH 75 Eu-155 <4.77E-2 7|uCifg Rep?
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01-1392 7112001 75WH1-17 711/2001|B75VWH CFMT WH 75 Eu-155 <4.34E-2 8luCirg Rep8 -
01-1392 7/111/2001 T5WH1-17 7111/2001|B75WH CFMT WH 75 Eu-155 <6.69E-2 6{uCilg Repé
01-1392 71172001 75WH1-17 71172001|B75WH CFMT WH 75 Eu-155 <7.27E-2 3juCi/g Rep3
01-1392 711172001 T5WH1-17 7/411/2001(B75WH CFMT WH 75 Eu-155 <5.42E-2 2{uCilg Rep2
01-1392 711172001 75WH1-17 7/111/2001|B75WH CFMT VWH 75 Eu-155 <B.37E-2 1juCilg Rep1
01-1392 711172001 75VWH1-17 7111/2001|B75\WH CFMT WH 75 Eu-155 <B.75E-2 4luCilg Rep4
01-1440 71772001 21-23 7/17/2001]|75WH21-75WH23 CFMT WH 75 Eu-155 <1.29E-1 2|uCi/g Rep2 (B75
01-1440 711772001 21-23 7172001 (75WH21-75WH23 CFMT WH 75 Eu-155 <1.29E-1 1[uCifg Rep1 (B75
01-1440 71772001 21-23 711772001 75VWH21-75WH23 CFMT WH 75 Eu-156 <1.09E-1 3|uCifg Rep3 (B75
01-1501 712472001 24-29 7/23/2001(B75WH24-B75WH26 CFMT WH 75 Eu-155 <8.89E-2 3|uCifg Rep3
01-1501 7712412001 24-29 7123/2001|B75WH24-B75WH26 CFMT WH 75 Eu-155 <1.70E-1 1iuCifg Rep1
01-1501 712412001 24-29 7/23/2001(B75VWH24-B75WH26 CFMT WH 75 Eu-155 <1.08E-1 2{uCilg Rep2
01-1557 7/30/2001 32.33,34 7/30/2001(75WH32-75\WH34 CFMT WH 75 Eu-155 <1.06E-1 3{uCi/g Rep3
01-1557 7130/2001 32,33,34 7/30/2001|75WH32-75WH34 CFMT WH 75 Eu-155 <1.12E-1 2juCi/g Rep2
01-1557 713072001 32,33,34 7/30/2001|75WH32-75\WH34 CFMT WH 75 Eu-155 <6.33E-2 1|uCi/g Rep1
01-1621 8/7/2001 38-40 8/7/2001|75WH38-75WWH40 CFMT WH 075 Eu-155 <4.18E-1 3|uCi/g Rep3 (40
01-1621 8/7/2001 38-40 8/7/2001|75WH3B-75\WWH40 CFMT WH Q75 Eu-155 <2.49E-1 2juCifg Rep2 (3¢
01-1621 8/7/2001 38-40 8/7/2001|75WH38-75WH40 CFMT WH 075 Eu-155 <2.14E-1 1]uCi/g Rep1 (38
01-1656 8/13/2001 43 THRU 4 8/13/2001|B75WH #43 - 45 CFMT YWH 75 Eu-156 <6.73E-1 3]uCi/g Rep3
01-1656 8/13/2001 43 THRU 4 8/13/2001(B75WH # 43 - 45 CFMT WH 75 Eu-155 <3.23E-1 1{uCi/g Rep1
01-1656 8/13/2001 43 THRU 4 8/1372001|B75WH # 43 - 45 CFMT WH 75 Eu-155 <4 23E-1 2{uCifg Rep2
01-1722 8/21/2001 46-48,52-5 8/20/2001{75WH46.47,48.52,53 CFMT VWH 75 Eu-155 <2.94E-1 3|uCilg Rep3
01-1722 8/21/2001 46-48,52-5 8/20/2001]75WH46,47,48,52,53 CFMT WH 75 Eu-156 <4.17E-1 1|uCilg Rep1
01-1722 82172001 46-48,52-5 8/20/200175WHA46 47 ,48.52,53 CFMT WH 75 Eu-155 <3.13E-1 2|uCirg Rep2
01-1778 812712001 62-64 8/2572001{75WHE2-64 CFMT WH 75 Eu-155 <5.94E-1 1|uCilg Rep1 (6208
01-1778 8/27/2001 62-64 87252001} 75\WHE2-64 CFMT WH 75 Eu-155 <6.42E-1 3|uCirg Rep3 (64DB
01-1778 827/2001 62-64 8/25/2001|75W62-64 CFMT WH 75 Eu-155 <9.28E-1 2|uCi/g Rep2 (63DB
01-1918 9/16/2001 03 9/15/2001|B75WH CFMT WH 75 Eu-155 <7.74E-1 3|uCirg Rep3 (B75
01-1918 9/16/2001 03 N 5/2001]375% CFMT VWH 75 Eu-155 <1.30E+D 2|uCi/g Rep2 (B75
01-1918 9/16/2001 03 9/152001F7SVW1 CFMT WH 75 Eu-156 <1.10E+0 1{uCi/g Rep1 (B75
01-2026 9/26/2001 108-112 9/25/2001]B75WH108-112 CFMT WH 75 Eu-155 <1.35E+0 4|uCilg Rep4
01-2026 9/26/2001 108-112 9/25/2601|B75WH108-112 CFMT WH 75 Eu-155 <7.14E1 1[uCilg Rep1
01-2026 9/26/2001 108-112 9/25/2001 |B75VVH1 08-112 CFMT WH 75 Eu-155 <8.66E-1 3|uCilg Rep3
01-2026 912672001 108-112 8/25/2001B75\WH108-112 CFMT YWH 75 Eu-155 <6.08E-1 2|uCilg Rep2
01-1392 711172001 75WH1-17 7/111/2001|B75WH CFMT WH 75 GrossAlpha 1.96E-01] 2.31E-01 3|uCilg Rep3
01-1392 71172001 75VWH1-17 71172001 |B75WH CFMT WH 75 GrossAlpha 1.77E-01] 2.25E-01 2|uCifg Rep2
01-1392 7/11/2001 75WH1-17 7/11/2001|B75WH CFMT WH 75 GrossAlpha 2.25E-01| 3.25E-01 6|uCi/g Rep6
01-1392 711142001 75WH1-17 71172001|B75WH CFMT WH 75 GrossAipha 1.36E-01] 1.86E-01 1[uCilg Rep1
01-1392 711172001 75VWH1-17 711/2001]B75WH CFMT WH 75 GrossAlpha 7.31E-02] 1.83E-01 10[uCilg Rep10
01-1392 71172001 75WH1-17 7/11/2001]B75WH CFMT WH 75 GrossAlpha 5.82E-02) 1.31E-01 12[uCilg Rep12
01-1392 711172001 75WH1-17 7/11/2001|B75WH CFMT WH 75 GrossAlpha 6.45E-02| 1.49E-01 13[uCilg Rep13
01-1392 71172001 75VWH1-17 7111/2001|B75WH CFMT WH 75 GrossAlpha 7.14E-02] 2.03E-01 11[uCilg Rep11
01-1392 711172001 75WH1-17 711/2001|B75WH CFMT wWH 75 GrossAlpha 1.80E-01] 2.24E-01 5|uCiig Rep5
01-1440 71772001 21-23 71772001]75WH21-75WH23 CFMT VWH 75 GrossAlpha 1.14E-01} 4.63E-01 2|uCi/g %2
01-1440 7/117/2001 21-23 717/2001|75WH21-75WH23 CFMT WH 75 GrossAlpha 1.07E-01] 4.35E-01 3|uCi/g Rep3
01-1440 711772001 21-23 71772001{75WH21-75\WH23 CFMT WH 75 GrossAlpha 1.07E-01] 4.42E-01 1)uCi/g Rep1
01-1501 712412001 24-29 7/23/2001(B75VWH24-875WH26 CFMT WH 75 GrossAlpha 1.35E-01( 6.39E-01 1{uCi/g Rep1
01-1501 712472001 24-29 7/23/2001{B75WH24-B75WH26 CFMT WH 75 GrossAlpha 1.43E-01} 7.20E-01 2juCilg Rep2
01-1501 712412001 24-29 7/23/2001|B75WH24-B75WH26 CFMT WH 75 GrossAlpha 1.18E-01} 4.74E-01 3{uCi/g Rep3
01-1557 713072001 32,33.34 7/3072001{75WH32-75WH34 CEMT WH 75 GrossAlpha 3.68E-01| 8.81E-01 2/uCilg Rep2
01-1557 713072001 32,33,34 7/30/2001(75WH32-75WH34 CFMT WH 75 GrossAlpha 3.66E-01[ 8.73E-01 3|uCilg Rep3
01-1557 713072001 3233,34 7/30/2001|75WH32-75VWH34 CFMT WH 75 GrossAlpha 3.14E-01] 6.80E-01 1]uCilg Rep1
01-1557 713072001 32,33,34 7130/2001[75WH32-75WH34 CFMT WH 75 GrossAlpha Not Measy 4|uCilg Rep4: U2
01-1621 81712001 38-40 8/7/2001|75WH38-75WH40 CFMT WH 075 GrossAlpha 2.86E-01| 6.49E-01 2|uCilg Rep2 (39
01-1621 8/7/2001 38-40 8/7/2001|75WH38-75WH40 CFMT WH 075 GrossAlpha 3.54E-01| 9.98E-01 3|uCifg Rep3
01-1621 87772001 3840 8/7/2001({75WH38-75\WH40 CFMT WH 075 GrossAlpha 3.95E-01( 1.26E+00 1|uCig Rep1 (38
01-1656 811372001 43 THRU 4 8/13/2001(875VWH # 43 - 45 CFMT WH 75 GrossAlpha 4.56E-01| 1.49E+00 1|uCifg Rep1
01-1656 8/13/2001 43 THRU 4 8/13/2001|B75WH # 43 - 45 CFMT WH 75 GrossAlpha 4.51E-01| 1.23E+00 3|uCilg Rep3
01-1656 8/13/2001 43 THRU 4 8/13/2001|B75WH # 43 - 45 CFMT WH 75 GrossAlpha 4.55E-01| 1.40E+00 2|uCi/g Rep2
01-1722 87212001 46-48.52-5 8/20/2001|75WH46,47,48,52,53 CFMT WH 75 GrossAlpha 7.63E-01| 2.01E+00 3|uCilg Rep3 (B75
01-1722 872172001 46-48,52-56 8/20/2001(75VWH46,47,48,52,53 CFMT WH 75 GrossAlpha 6.04E-01| 1.16E+00 2|uCi/g Rep2 (B 75
01-1722 8/21/2001 46-48,52-5 8/20/2001(75WH46 .47,48.52.53 CFMT VWH 75 GrossAlpha 5.43E-01| 7.98E-01 1[uCifg Rep1 (B75
01-1778 8/27/2001 62-64 8/25/2001|75WH62-64 CFMT WH 75 GrossAlpha <2.65E+0 4|uCiig Rep4 (B75
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PRIM_SAM_ SAMPOIN UNCERTAINTYV |RESULT_ ACTIMITY |Scaling
KEY SAM_DATE |COMP_DAT |BOTTLES [COL_DATE |SAMP_IDC T SAMTYPE VITBATCH [RES_TYP1 |ALUE VALUE |REP_NUM [ROAUNITS (ROAFLAGS NUCLIDE |(uCi/g) W1 |factors
01-1778 8/27/2001 62-64 8/25/2001|75WH62-64 CFMT WH 75 GrossAlpha <2.63E+0 5]uCilg Rep5 (B75
01-1778 812712001 62-64 8126/2001{75WH62-64 CFMT WH 75 GrossAlpha <3.06E+0 6{uCi/g RepbB (B75
01-1892 9/10/2001 80-84 9/4/2001{75WHB0- 75WH84 CFMT WH 75 GrossAlpha 1.94E+00| 2.96E+00| 3{uCi/g Rep3 (#82
01-1892 9/10/2001 80-84 9/4/2001|75WHB0- 75WH84 CFMT WH 75 GrossAlpha 1.78E+00/ 3.39E+00) 1iuCifg Rep1 (#80
01-1892 9/10/2001 80-84 9/4/200175VWWH8B0- 75VWHB4 CFMT WH 75 GrossAlpha 1.57E400| 2.52E+00] 2|uCifg Rep2 (#81
01-1392 7/11/2001 T5WH1-17 711172001 B75WH CFMT WH 75 GrossBeta 7.13E+00| 3.83E+02 1|uCifg Rep1
01-1392 7111/2001 75WH1-17 7A172001|B75WH CFMT WH 75 GrossBeta 8.25E+00| 4.20E+02 5{uCi/g Rep5
01-1392 711172001 T5WH1-17 711/2001|B75WH CFMT WH 75 GrossBeta 6.69E+00| 4.06E+02 10[uCi/g Rep10
01-1392 71172001 75VWH1-17 711/2001|B75vWH CFMT WH 75 GrossBeta 6.62E+00| 4.05E+02 12{uCirg Rep12
01-1392 71172001 75VWH1-17 71172001 B75WH CFMT WH 75 GrossBeta 5.77E+00| 3.49E+02 11juCilg Rep11
01-1392 711142001 75WH1-17 7/1172001{B75WH CFMT WH 75 GrossBeta 9.47E+00| 4.93E+02 3{uCi/g [ﬁep:i
01-1392 71172001 75WH1-17 7/1172001|B75WH CFMT WH 75 GrossBeta 8.15E+00| 4.08E+02 8|uCi/g . {Repb
01-1392 711112001 75WH1-17 7/11/2001{B75SWH CFMT wH 75 GrossBeta 8.02E+00| 4.15E+02 2|uCifg Rep2
01-1392 71172001 T5WH1-17 71172001{B75WH CFMT WH 75 GrossBeta 5.68E+00| 3.42E+02 13|uCi/g Rep13
01-1440 7172001 21-23 71772001 75WH21-75WH23 CFMT WH 75 GrossBeta 1.24E+01| 7.78E+02 3|uCig lRepG
01-1440 7172001 21-23 71772001/ 78WH21-75WH23 CFMT WH 75 GrossBeta 1.84E+01| 9.71E+02 2|uCilg }_RepZ
01-1440 711712001 21-23 7/17/2001|75WH21-75WH23 CFMT WH 75 GrossBeta 1.23E+01] 7.74E+02 1|uCi'lg Rep1
01-1501 712412001 24-29 7/23/2001|B75WH24-B75WH26 CFMT WH 75 GrossBeta 2.13E+01| 1.36E+03 3|uCilg Rep3
01-1501 7124/2001 24-29 7123/2001|B75WH24-B75WH26 CFMT WH 75 GrossBeta 2.30E+01] 1.47E+03 2|uCilg Rep2
01-1501 7124/2001 24-29 7123/2001|B75WH24-B75WH26 CFMT WH 75 GrossBeta 2.16E+01] 1.37E+03 1|uCifg Rep1
01-1557 713072001 32,33,34 7130/2001|75WH32-75WH34 CFMT WH 75 GrossBeta 3.05E+01] 1.84E+03 2|uCifg Rep2
01-1557 7713072001 32,33,34 7/30/2001|75VWH32-75WWH34 CFMT WH 75 GrossBeta 3.01E+01] 1.82E+03 1|uCifg Rep1
01-1557 713072001 32,33,34 7730/2001|75VWH32-75\WH34 CFMT WH 75 GrossBeta 2.78E+01} 1.66E+03 3|uCilg Rep3
01-1557 713072001 32,33,34 7130/2001|75WH32-75\WH34 CFMT (WH 75 GrossBeta Not Measy 4|uCi/lg Repd: U2
01-1621 8/7/2001 38-40 8/7/2001|75WH38-75\WWH40 CFMT WH 075 Gi 3.57E+01] 2.18E+03 2|uCilg Rep2 (39
01-1621 8/712001 38-40 8/7/2001|75VWH38-75WH40 CFMT WH 075 GrossBeta 3.66E+01| 2.24E+03 1|uCifg Rep1 (38
01-1621 8/7/2001 38-40 8/7/2001|75WH38-75\WH40 CFMT WH 075 G B 3.90E+01] 2.39E+03 3[uCilg Rep3
01-1656 8/13/2001 43 THRU 4 8/13/2001|B75WH #43 - 45 CFMT WH 75 G 4.75E+01| 2.93E+03 2|uCilg Rep2
01-1656 8/1372001 43 THRU 4 8/13/2001[B75WH # 43 - 45 CFMT wWH 75 GrossBeta 4.71E+01| 2.91E+03 1]|uCi/g Rep1
01-1656 8/13/2001 43 THRU 4 8/1372001(B75VWH # 43 - 45 CFMT WH 75 GrossBeta 4.65E+01| 2.84E+03 3[uCilg Rep3
01-1722 8/21/2001 46-48,52-5 8/20/2001(75VVH46 .47 ,48,52,53 CFMT WH 75 GrossBeta 5.67E+01] 3.36E+03 2[uCilg Rep2 (B 75
01-1722 82172001 46-48,52-5 8/2072001|75VWH46,47,48,52,53 CFMT WH 75 - GrossBeta 5.89E+01| 3.4BE+03 1|uCilg Rep1(B75
01-1722 8/21/2001 46-48,52-5 8/20/2001(75VWH46 47 ,48,52,53 CFMT WH 75 GrossBeta 5.72E+01| 3.41E+03 3|uCilg Rep3 (B 76
01-1778 812712001 62-64 8/25/2001|75VWH62-64 CFMT WH 75 GrossBeta 8.59E+01] 4.19E+03 6|uCi/g Repb (B75
01-1778 8/27/2001 62-64 8/25/2001|75VWH62-64 CFMT WH 75 GrossBeta 7.72E+01] 3.81E+03 4|uCi/g
01-1778 8/27/2001 62-64 8/25/2001)|75\WHE2-64 CFMT WH 75 GrossBeta 8.45E+01; 4.28E+03 5|uCi/g
01-1892 9/10/2001 80-84 9/4/2001|75WHB0- 75VWH84 CFMT WH 75 CGrossBeta 1.03E402] 5.29E+03| 3|uCitg
01-1892 9/10/2001 80-84 9/4/2001|75WH8B0- 75WH84 CFMT WH 75 GrossBeta 9.16E+01} 4.92E+03 1|uCifg
01-1892 8/10/2001 80-84 9/4/2001|75WHB0- 75VWMHB4 CFMT WH 75 GrossBeta 8.97E+01] 4.76E+03 2|uCilg
01-1392 711172001 75WH1-17 7/11/2001/B75\WH CFMT WH 75 Na Not Measy 8lug/g Rep8
01-2326 117212001 108-112 9/25/2001]B75WH108,109,111 &112 |CFMT WH 75WH Np237 3.49E-04| 4.20E-03 4]uCilg Rep4 (B75
01-2326 11722001 108-112 9/25/2001/B75WH108,109,111 &112 |CFMT WH 75WH Np237 2.33E-04| 2.47E-03 2{uCilg Rep2 (B75
01-2326 11722001 108-112 9/25/2001|B75WH108,109,111 &112 |CFMT WH 75WH Np237 2.60E-04| 3.11E-03 3juCilg Rep3 (B75
01-2326 11722001 108-112 9/25/2001|B75WH108,109,111 &112 |CFMT WH 75WH Np237 2.57E-04| 2.69E-03 1{uCil/g Repi (B75
01-2498 11/26/2001 01-09 11/24/2001{B75W01 - 09 CFMT W (ACT #11) |075 Np237 5.86E-04| 7.38E-03 1luCilg Rep1 (01db
01-2498 11/26/2001 01-09 11/24/2001{B75WM01 - 09 CFMT W (ACT #11) |075 Np237 5.11E-04] 6.54E-03 4|uCilg Rep4 (04db
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) {075 Np237 6.22E-04| 6.87E-03 2{uCilg Rep2 (02db
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) 075 Np237 7.07E-04; 8.78E-03 7{uCilg Rep7 (07db
01-2488 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) |075 Np237 6.77E-04] 7.95E-03 6|uCilg Repb (06db
01-2498. 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) [075 Np237 5.62E-04| 6.95E-03 9|uCi/g Rep9 (08db
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) {075 Np237 6.08E-04| 6.21E-03 5|uCilg RepS (18 db
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) {075 Np237 5.15E-04| 6.44E-03 8|uCilg Rep8 (08db
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) {075 Np237 5.79E-04| 7.17E-03 3|uCvg Rep3 (03db
01-2500 11/26/2001 14 11/24/2001|B75WM14 CFNMT W (ACT #11) (075 pH 0.115.6 (24 °C 1|su Rep1t
01-2515 11/28/2001 B75PHO1,00  11/28/2001|75PH01.75PH02 CFMT B75 AFTER AC|75 pH 0.1/2.1 (27 °C 1[su Rep1
01-257% 12/612001 14 thru 16 12/6/2001|B75 WGF 14-16 CFMT WGF (ACT #18)075 pH 0.1]4.4 (27°Q 1[su Rep1
01-2675 12/6/2001 14 thru 16 12/6/2001|B75 WGF 14-16 CFMT WGF (ACT #18]075 pH 0.1]4.5 (27 °C] 3[su Rep3
01-2575 12/6/2001 14 thru 16 12/6/2001|B75 WGF 14-16 CFMT WGF (ACT #18]075 pH 0.1]4.5 (27°Q 2[su Rep2
01-2622 12/11/2001 04 THRU O  12/11/2001|B75SF04 - BTSSF06 CFMT SF (ACT #25C)[75 pH 0.1)4.1 (27 °Q 3|su Rep3
01-2622 1211172001 04 THRU O{  12/11/2001|B75SF04 - B755F06 CFMT SF (ACT #25C)|75 pH 0.1/4.2 (27 °C{ 2[su Rep2
01-2622 12/11/2001 04 THRU O 12/11/2001|B75SF04 - B75SF06 CFMT SF (ACT #25C)[75 pH 0.1/4.1 (27 °C 1[su Rep1
01-2498 11/26/2001 01-09 11/24/2001{B75W01 - 09 CFMT W (ACT #11) (075 Pu236 <B8.77E-5 9|uCilg Rep9 (03db
01-2498 11/26/2001 01-09 11/24/2001 | B75W01 - 09 CFMT W (ACT #11) |075 Pu236 <8.77E-5 1|uCifg Rep1 (01db
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KEY SAM_DATE |COMP_DAT |BOTTLES |COL_DATE |SAMP_IDC T SAMTYPE VITBATCH |RES _TYP1 |ALUE VALUE [REP_NUM |ROAUNITS |ROAFLAGS NUCLIDE |(uCi/g) W _|factors
01-2498 11/26/2001 01-09 11/24/2001(B75W01 - 09 CFMT W (ACT #11) 075 Pu23e <1.04E-4 4|uCifg Rep4 (04db
01-2498 11/26/2001 01-09 11/24/2001(B75W01 - 09 CFMT W (ACT #11) {075 Pu236 <8.77E-5 2|uCi/g Rep2 (02db
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) {075 [Pu238 <8.77E-5 7|uCifg Rep7 (07db
01-2498 11/26/2001 01-09 11/24/2001(875W01 - 09 CFMT W (ACT #11) 075 Pu236 <7.74E-5 3|uCilg Rep3 (03db
01-2498 11/26/2001 01-08 11/24/2001(B75W01 - 09 CFMT W (ACT #11) |075 Pu236 <9.46E-5 6|uCirg Rep6 (08db
01-2498 11/26/2001 01-09 11/24/2001(B75W01 - 09 CFMT W (ACT #11) 075 Pu236 <8.08E-5 8|uCi/g Rep8 (08db
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) 075 Pu236 <8.08E-5 5[uCilg Rep5 (18 db
01-1392 711172001 75WH1-17 7/11/2001|B75WWH CFMT WH 75 Pu-238 1.81E-03| 3.08€-02 1|uCirg Rep1 (1
01-1392 7/11/2001 75WH1-17 7/11/2001|B75WH CFMT WH 75 Pu-238 1.67E-03| 3.72E-02 8[uCirg Rep8 (8DB):
01-1392 711172001 75WH1-17 7/11/2001|B75WH CFMT WH 75 Pu-238 3.46E-03] 6.32E-02 3[uCilg Rep3 (3
01-1392 711172001 75VWH1-17 7/11/2001|B75WH CFMT VWH 75 Pu-238 1.45E-03| 2.94E-02 7[uCilg ‘_Rep7 (v
01-1392 714172001 75WH1-17 71112001/ B75WH CFMT WH 75 Pu-238 2.51E-03] 3.83E-02 6|uCifg Rep6 (11
01-1392 7/11/2001 75WH1-17 7/111/2001|B75WH CFMT WH 75 Pu-238 2.94E-03| 3.61E-02] 4|uCilg Rep4 (4
01-1392 711172001 75WH1-17 71112001/ B75WH CFMT WH 75 Pu-238 1.35E-03; 2.60E-02 9[uCilg RepS (9DB):
01-1392 7/11/2001 T5WH1-17 711142001/ B75WH CFMT WH 75 Pu-238 2.32E-03| 3.54E-02] 5[uCilg Rep5 (5
01-1392 711172001 75WH1-17 7/11/2001|B75WH CFMT WH 75 Pu-238 2.18E-03] 3.45E-02 2[uCifg Rep2 (2
01-1440 711772001 21-23 7/17/2001|75WH21-75WH23 CFMT WH 75 Pu-238 4.69E-03| 7.93E-02] 3[uCilg Rep3
01-1440 7117/2001 21-23 7/17/2001|75WH21-75WH23 CFMT WH 75 Pu-238 4.89E-03| 7.93E-02 1|uCilg Rep1
01-1440 7117/2001 21-23 7/17/2001|75WH21-75WH23 CFMT WH 75 Pu-238 5.20E-03| 9.13E-02 2juCifg Rep2
01-1501 7/24/2001 24-29 7/23/2001|B75WH24-B75WH26 CFMT WH 75 Pu-238 7.22E-03| 1.31E-01 2{uCilg |Rep2
01-1501 712412001 24-29 7/23/2001|B75WH24-B75WH26 CFMT WH 75 Pu-238 5.73E-03| 1.30E-01 1juCirg }_Rep1
01-1501 712412001 24-29 7/23/2001| B75\WH24-B75WH26 CFMT WH 75 Pu-238 5.63E-03 1.27E-01 3{uCi/g Rep3
01-1557 713072001 32,3334 7/30/2001|75WH32-75WH34 CFMT WH 75 Pu-238 5.68E-03| 1.43E-01 2|uCi/g Rep2 (WH-
01-1557 713072001 32,33.34 7/30/2001|75WH32-75WH34 CFMT WH 75 Pu-238 5.87E-03| 1.50E-01 1{uCifg Rep1 (WH-
01-1557 7/30/2001 32,33,34 7/30/2001| 75WH32-75WH34 CFMT WH 75 Pu-238 5.32E-03 1.27E-01 3juCirg Rep3 (WH-
01-1621 8772001 3840 8/7/2001| 75WH38-75WH40 CFMT wH 075 Pu-238 8.58E-03| 2.11E-01 1luCifg Rep1 (38
01-1621 8172001 38-40 8/7/2001]75VWWH38-75WH40 CFMT WH 075 Pu-238 7.98E-03( 1.95E-01 2[uCi/g Rep2 (39
01-1621 8772001 38-40 8/7/2001| 75WWH38-75WH40 CFMT WH 075 Pu-238 7.79E-03| 2.00E-01 3{uCifg Rep3 (40
.|01-1656 8/13/2001 43THRU 4|  8/13/2001|B75WH #43 - 45 CFMT WH 75 Pu-238 9.27E-03( 2.62E-01 2|uCifg Rep2 (44
01-1656 8/13/2001 43 THRU 4] 8/13/2001|B75WWH # 43 - 45 CFMT WH 75 Pu-238 9.75E-03| 2.64E-01 1]uCi/g Rep1 (43
01-1656 8/13/2001 43 THRU 4 8/13/2001(B75WH # 43 - 45 CFMT WH 75 Pu-238 1.11E-02( 2.77E-01 3|uCi/g Rep3
01-1722 8/2172001 46-48,52-5 8/20/2001|75VWH46,47,48,52,53 CFMT WH 75 ]F'u-238 1.06E-02| 3.10E-01 3|uCi/g Rep3 (01-
01-1722 8/21/2001 46-48,52-5 8/20/2001,75WH46,47,48,52,53 CFMT WH 75 Pu-238 1.16E-02] 3.16E-01 1|uCi/g Rep1 (01-
01-1722 8/2172001 46-48,52-5 8/20/2001/75WWH46,47,48,52,53 CFMT WH 75 Pu-238 9.22E-03| 2.99E-01 2|uCi/g Rep2 (01-
01-1778 8/27/2001 62-64 82512001 75WHE2-64 CFMT WH 75 Pu-238 9.59E-03| 3.71E-01 2|uCi/g Rep2 (63
01-1778 8/27/2001 62-64 8/25/2001[75WH62-64 CFMT WH 75 Pu-238 1.11E-02| 3.03E-01 1[uCilg Rep1 (62
01-1778 812772001 62-84 8/25/200175WH62-84 CFMT WH 75 Pu-238 1.05E-02] 3 93E-01 3|uCi/g Rep3 (64
01-1892 9/10/2001 80-84 9/4/2001{75VWHB0- 75VWHB4 CFMT W 75 [Pu-238 1.28E-02| 4.21E-01 1|uCi/g Rep1
01-1892 9/10/2001 80-84 9/4/2001!{75WHB0- 75WH84 CFMT WH 75 F’u—238 1.29E-02| 4.06E-01 2|uCifg Rep2
01-1892 9/10/2001% 80-84 9/4/2001{75WWHB0- 75\WH8B4 CFMT WH 75 Pu-238 1.61E-02| 4.40E-01 3|uCi/g |Rep3
01-1918 9/16/2001 03 9/15/2001|B75\WH CFMT WH 75 |Pu-238 1.60E-02| 4.49E-01 2|uCirg Rep2
01-1918 9/16/2001 03 9152001} B75WH CFMT WH 75 Pu-238 1.55E-02| 4.57E-01 1|uCi/g Rep1
01-1918 9/16/2001 03 9/15/2001875WH CFMT WH 75 Pu-238 1.53E-02] 4.62E-01 3|uCifg Rep3
01-2026 9/26/2001 108-112 9/25/2001}B75WH108-112 CFMT WH 75 Pu-238 1.98E-02| 4.64E-01 6|uCilg Repé (#109
01-2026 9/26/2001 108-112 9/25/2001|B75WH108-112 CFMT WH 75 Pu-238 2.30E-02| 5.33E-01 7|uCilg Rep7 (#111
01-2026 9/26/2001 108-112 9/25/2001|B75VWH108-112 CFMT WH 75 Pu-238 2.04E-02| 4.70E-01 5|uCi/g |Rep5 (#7108
01-2026 9/26/2001 108-112 9/25/2001|B75WH108-112 CFMT WH 75 Pu-238 1.47E-02| 4.88E-01 8|uCilg }m& (#112
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) 075 Pu-238 5.10E-02| 1.17E+00 5|uCifg RepS
01-2498 11/26/2001 01-09 11/24/2001(B75W01 - 08 CFMT W (ACT #11) 1075 Pu-238 6.00E-02 1.27E+00| 7|uCirg |Rep?
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) [075 Pu-238 6.18E-02( 1.28E+00] 2|uCilg Rep2
01-2498 11/26/2001 01-09 11/24/2001(B75W01 - 09 CFMT W (ACT #11) [075 Pu-238 4.99E-02| 1.17E+00 8|uCilg Reps
01-2498 11/26/2001 01-09 11/24/2001(B75W01 - 09 CFMT W (ACT #11) |075 Pu-238 6.11E-02( 1.27E+00 S|uCilg Reps
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) |075 Pu-238 6.75E-02| 1.51E+00] 4|uCitg Rep4
01-2498 11/26/2001 01-09 11/24/2001{B75W01 - 03 CFMT W (ACT #11) |075 Pu-238 5.81E-02| 1.27E+00 1juCilg Rep1
01-2498 11/26/2001 01-09 11/24/2001(875W01 - 09 CFMT W (ACT #11) |075 Pu-238 6.13E-02( 1.37E+00| 6|uCi/g ]_Repﬁ
01-2498 11/26/2001 01-09 11/24/2001/B75W01 - 09 CFMT W (ACT #11) (075 Pu-238 5.04E-02| 1.12E+00 3|uCilg Rep3 ’
01-1392 711172001 75WH1-17 7111/2001|B75WH CFMT WH 75 Fl_3u-239+240 1.16E-03| 1.50E-02 2|uCilg Rep2 (2
01-1392 711172001 75WH1-17 711172001 B75WH CFMT WH 75 Pu-239+240 7.26E-04| 1.14E-02 9|uCilg Rep9 (9DB):
01-1392 71172001 T5WH1-17 711/2001|B75WH CFMT WH - 78 Pu-239+240 1.76E-03| 2.62E-02 3juCilg Rep3 (3
01-1392 71172001 75WH1-17 7/11/2001 | B75WH CFMT WH 75 Pu-239+240 9.81E-04| 1.38E-02 1|uCi/g Repi (1
01-1392 7/11/2001 75WH1-17 7/11/2001;B75WH CFMT WH 75 Pu-239+240 7.81E-04| 1.29E-02 7]uCirg Rep7 (7
01-1392 71112001 75WH1-17 7111/2001|B75WH CFMT WH 75 Pu-239+240 8.99E-04| 1.63E-02 8luCilg Rep8 (8DB):
01-1392 7/11/2001 75WH1-17 7/117/2001IB75WH CFMT WH 75 Pu-239+240 1.20E-03| 1.46E-02 5iuCirg Rep5 (5
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01-1392 711172001 75WH1-17 7111/2001|B75\WH CFMT WH 75 Pu-239+240 1.57E-03] 1.57E-02 4|uCi/g Rep4 (4
01-1392 711172001 75WH1-17 7/11/2001|B75VWH CFMT WH 75 Pu-239+240 1.35E-03| 1.68E-02 6|uCifg Repb (11
01-1440 71772001 21-23 717/2001|75WH21-75WH23 CFMT WH 75 Pu-239+240 2.61E-03] 3.78E-02 2|uCifg Rep2
01-1440 711772001 21-23 717/2001}75WH21-75WH23 CFMT Wi 75 Pu-239+240 2.33E-03] 3.21E-02 3|uCilg Rep3
01-1440 711772001 21-23 7117/2001|76WH21-75WH23 CFMT WH 75 Pu-239+240 2.48E-03] 3.33E-02 1|uCilg Rep1
01-1501 712472001 24-29 7/23/2001,B75WH24-B75WMH26 CFMT WH 75 Pu-239+240 2.90E-03( 5.68E-02 1|uCi/g Rep1
01-1501 712472001 24-29 7/23/2001|B75WH24-B75WH26 CFMT WH 75 Pu-239+240 2.81E-03| 5.44E-02 3[uCilg Rep3
01-1501 712472001 24-29 712312001 |B75WH24-B75VWH26 CFMT WH 75 Pu-239+240 3.78E-03] 5.97E-02 2|uCilg Rep2
01-1557 7/30/2001 32,33,34 7/30/2001) 75WH32-75WH34 CFMT WH 75 Pu-238+240 3.12E-03| 7.14E-02 1{uCi/g Rep1 (WH-
01-1557 7/30/2001 32.33,34 7/30/2001|75WH32-75WH34 CFMT WH 75 Pu-239+240 2.85E-03] 6.10E-02 3|uCirg Rep3 (WH-
01-1557 713072001 32,33,34 713072001 | 75WH32-75WH34 CFMT WH 75 Pu-239+240 3.05E-03( 6.82E-02 2|uCirg Rep2 (WH-
01-1621 8/7/2001 38-40 8/7/2001]75VWH38-75WH40 CFMT WH 075 Pu-239+240 4.09E-03| 8.98E-02 1|uCiig Rep1 (38
01-1621 8/7/2001 38-40 8/7/2001|75WH38-75WH40 CFMT WH 075 Pu-239+240 4.05E-03| 8.90E-02 2|uCilg Rep2 (39
01-1621 8/7/2001 38-40 8/7/200175WH38-75WH40 CFMT WH 075 Pu-239+240 3.89E-03| 8.99E-02 3]uCi/g Rep3 {40
01-1656 811372001 43 THRU 4 8/13/2001|B75WH # 43 - 45 CFMT WH 75 Pu-239+240 5.16E-03 1.15E-01 3{uCirg Rep3
01-1656 8/13/2001 43 THRU 4 8/13/2001|B75WH # 43 - 45 CFMT VWH 75 Pu-239+240 4.65E-03| 1.14E-01 1juCilg Rep1t (43
01-1656 8/1372001 43 THRU 4 8/13/2001|B75VWH # 43 - 45 CFMT WH 75 Pu-238+240 4.40E-03| 1.12E-01 2|uCilg Rep2 (44
01-1722 8/21/2001 46-48.52-5 8/20/2001(75WHA46 47 48,52,53 CFMT WH 75 Pu-239+240 4.15E-03| 1.23E-01 2|uCi/g rRepZ 01-
01-1722 872172001 46-48,52-5 8/20/2001/75WH46,47,48,52,53 CFMT WH 75 Pu-239+240 5.43E-03| 1.36E-01 1{uCilg Rep1 (01-
01-1722 8/21/2001 46-48,52-5 8/20/2001| 75WWH46 ,47,48,52,53 CFMT WH 75 Pu-239+240 4.87E-03| 1.32E-01 3|uCiig Rep3 (01-
01-1778 8/27/2001 62-64 8/25/2001|75WH62-64 CFMT WH 75 Pu-239+240 5.87E-03 1.29E-01 1]juCi/g Rep1 (62
01-1778 8/27/2001 62-64 8/25/2001|75VWH62-64 CFMT WH 75 Pu-239+240 5.46E-03| 1.63E-01 3juCig Rep3 (64
01-1778 812772001 62-64 8/25/2001(75WHE2-64 CFMT WH 75 Pu-239+240 4.99E-03| 1.54E-01 2|uCirg Rep2 (63
01-1892 911072001 80-84 9/4/200175WH80- 75WH8B4 CFMT WH 75 Pu-239+240 5.81E-03| 1.71E-01 2{uCi/g Rep2
01-1892 9/10/2001 80-84 9/472001|75WHB0- 75WH84 CFMT WH 75 Pu-239+240 7.21E-03| 1.84E-01 3juCi/g Rep3
01-1892 9/10/2001 80-84 9/4/2001|75VWHB0- 75WH8B4 CFMT WH 75 Pu-239+240 5.58E-03| 1.73E-01 1|uCi/g Rep1
01-1918 9/16/2001 03 9/15/2001|B75WH CFMT WH 75 Pu-239+240 6.63E-03| 1.89E-01 3juCi/g Rep3
01-1918 9/16/2001 03 9/15/2001|875WH CFMT WH 75 Pu-239+240 6.93E-03] 1.82E-01 2|uCi/lg Rep2
01-1918 9/16/2001 03 9/152001 |B75VVH CFMT WH 75 Pu-239+240 6.87E-03] 1.91E-01 1|uCilg Rep1t
01-2026 81262001 108-112 9/25/2001|B75WH108-112 CFMT WH 75 Pu-239+240 9.04E-03| 1.94E-01 5luCi/g Rep5 (#108
01-2026 912612001 108-112 8/25/2001|B75WH108-112 CFMT WH 75 Pu-239+240 9.06E-03] 1.99E-01 6iuCi/g Reps (#109
01-2026 972672001 108-112 9/25/2001|B75VWH108-112 CFMT WH 75 Pu-239+240 6.53E-03| 2.04E-01 8|uCi/g Rep8 (#112
01-2026 9/26/2001 108-112 9/25[2001]575%108—112 CFMT WH 75 Pu-239+240 1.03E-02| 2.27E-01 7{uCifg Rep7 (#111
01-2498 11/26/2001 01-09 11/2472001|B75WM01 - 08 CFMT W (ACT #11) 075 Pu-239+240 3.05E-02| 5.36E-01 2{uCi/g E{epZ
01-2498 11/26/2001 01 - 09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) {075 Pu-239+240 2.94E-02| 5.10E-01 7]uCilg Rep7
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) |075 Pu-239+240 3.28E-02| 6.42E-01 4juCilg Rep4
01-2498 11/26/2001 01-08 11/242001|B75W01 - 09 CFMT W (ACT #11) 075 Pu-239+240 3.08E-02] 5.41E-01 9{uCi/g RepS
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) [075 Pu-239+240 2.50E-02| 5.04E-01 8|uCifg Rep8
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) |075 Pu-239+240 2.47E-02| 4.86E-01 5(uCifg RepS
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) |075 Pu-238+240 2.49E-02| 4.71E-01 3|uCifg Rep3
01-2498 11/26/2001 01-09 11/24/2001|B75Wi01 - 08 CFMT W (ACT #11) (075 Pu-239+240 2.87E-02| 5.41E-04 1]uCifg Rep1
01-2498 11/26/2001 01-09 11/24/2001(B75WM01 - 09 CFMT W (ACT #11) [075 Pu-239+240 3.04E-02| 5.89E-01 6|uCi/g Repé
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 08 CFMT W (ACT #11) {075 Pu242 <5.72E-3 8JuCi/g Rep8 (08db
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 08 CFMT W (ACT #11) |075 Pu242 <5.47E-3 3|uCi/g Rep3 (03db
01-2498 1172672001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) 075 Pu242 <6.25E-3 2|uCifg Rep2 (02db
01-2498 11/26/2001 01-09 11/24/2001|875WM01 - 09 CFMT W (ACT #11) [075 Pu242 <7.38E-3 4|uCi/lg Rep4 (04db
01-2498 11/26/2001 01-09 11/24/2001|B75WM01 - 09 CFMT W (ACT #11) [075 Pu242 <6.21E-3 9{uCiig Rep$ (03db
01-2498 11/26/2001 01-08 11/24/2001|B75W01 - 09 CFMT W (ACT #11) |075 Pu242 <5.72E-3 5|uCifg Rep5 (18 db
01-2498 11/26/2001 01-09 11/24/2001]B75W01 - 09 CFMT W (ACT #11) 075 Pu242 <6.21E-3 7(uCi/g Rep7 (07db
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) |075 Pu242 <6.21E-3 1juCilg Rep1 (O1db
01-2498 11/26/2001 01-09 11/24/2001/B75W01 - 09 CFMT W (ACT #11) |075 Pu242 <6.69E-3 8|uCi/g Repb (06db
01-1392 711172001 75WH1-17 71172001;B75WH CEMT WH 75 Sra0 7.19E-01| 2.50E+01 3[uCilg Rep3 (30B):
01-1392 71172001 75WH1-17 711/2001{B75WH CFMT WH 75 Sre0 5.73E-01] 1.87E+01 5|uCirg Rep5 (5DB):
01-1392 711172001 75WH1-17 7/11/2001|B75WH CFMT WH 75 Sr90 6.35E-01) 2.11E+01 6|uCifg Repb
01-1392 714172001 75WH1-17 7/11/2001|B75WH CFMT WH 75 Sre0 6.11E-01| 2.08E+01 2|uCifg Rep2 (2DB):
01-1392 711172001 75WH1-17 7/11/2001|B75WH CFMT WH 75 Sre0 5.11E-01| 1.80E+01 1|uCifg Rep1 (1DB):
01-1392 711172001 75WH1-17 7/11/2001|B75WH CFMT WH 75 Sro0 6.23E-01] 1.93E+01 4|uCi/g Rep4 (4DB):
01-1392 711172001 75WH1-17 7/11/2001|B75vWH CFMT WH 75 Srg0 6.14E-01] 2.03E+01 8|uCi/g Rep8 (8DB):
01-1392 711142001 75WH1-17 7/11/2001|B75WH CFMT WH 75 Sre0 5.31€-01] 1.65E+01 7|uCifg Rep7 (T0B):
01-1392 711172001 75WH1-17 7/11/2001|B75WH CFMT WH 75 Sre0 5.45E-01] 1.63E+01 9|uCilg Rep$ (SDB):
01-1440 711712001 21-23 71172001 75WH21-75WH23 CFMT WH 75 Sre0 1.23E+00} 4.91E+01 1juCi/g Rep1 (B75
01-1440 71772001 21-23 7147/2001| 75WH21-75WH23 CFMT WH 75 Sre0 1.49E+00] 6.12E+01 2]uCiig Rep2 (B75
01-1440 71712001 21-23 7117/2001|75WH21-75WH23 CFMT WH 75 Sra0 1.20E+00| 4.75E+01 3juCilg Rep3 (B75
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01-1501 7/24/2001 24-29 712372001 |B75VWH24-B75WH26 CFMT WH 75 $re0 2.04E+00| 8.77E+01 4|uCilg Rep4 (B75
01-1501 712472001 24-29 7/23/2001|B75WH24-B75WH26 CFMT wWH 75 Sra0 2.12E+00| 8.16E+01 5juCifg Rep$ (B75
01-1501 712472001 24-29 7123/2001|B75WH24-B75WH26 CFMT WH 75 Sreo 1.96E+00| 8.42E+01 6{uCifg Repé (B75
01-1557 7/30/2001 32,33,34 7/30/2001|75VWMH32-75WH34 CFMT WH 75 Sr90 2.35E+00| 1.02E+02 3{uCilg Rep3 (B75
01-1557 7/30/2001 32,33,34 7/30/2001|75WH32-75WH34 CFMT WH 75 Srgo 2.47£+00| 1.07E+02 2juCi/g Rep2 (B75
01-1657 7/30/2001 32,33,34 7/30/2001|75WH32-75WH34 CFMT WH 75 Srg0 2.50E+00| 1.09E+02 1juCirg Rep1 (B75
01-1621 8/7/2001 38-40 8/7/2001|75WH38-75\WH40 CFMT WH 075 Sr80 2.99E+00( 1.31E+02 1]uCilg Rep1 (38
01-1621 81712001 38-40 8/7/2001|75WWH38-75WH40 CFMT WH 075 Srg0 2.86E+00| 1.25E+02 2juCi/g |Rep2 (39
01-1621 8/7/2001 38-40 8/7/2001|75WWH38-75WH40 CFMT WH 075 Srg0 3.22E+00| 1.42E+02] - 3juCi/g Rep3 (40
01-1656 8/13/2001 43 THRU 4]  8/13/2001 |E75V\H #43-45 CFMT WH 75 Srg0 4.07E+00( 1.80E+02 1|uCifg Rep1 (B75
01-1656 8/13/2001 43 THRU 4]  8/13/2001|B75WH # 43 - 45 CFMT WH 75 Sred 3.86E+00{ 1.69E+02 3[uCi/g Rep3 (B75
01-1656 8/13/2001 43 THRU 4| 8/13/2001|B75WH # 43 - 45 CFMT WH 75 Srg0 3.96E+00; 1.75E+02 2[uCi/g Rep2 (B75
01-1722 8/21/2001 46-48,52-51  8/20/2001|75WH46 47,48.52,53 CFMT WH 75 Sre0 4.30E+00! 1.95E+02 2|uCilg Rep2 (47
01-1722 82172001 46-48,52-5|  8/20/2001|75WH46 47,48.52,53 CFMT. WH 75 Srg0 4.28E+00] 1.95E+02 3|uCilg Rep3 (48
01-1722 8/21/2001 46-48,52-5|  8/20/2001|75WH46.47,48,52,53 CFMT wWH 75 Sre0 4.29E+00] 1.93E+02 1[uCi/g Rep1 (46
01-1778 872712001 62-84 8/25/2001|75WH62-64 CFMT WH 75 ra0 5.31E+00) 2.49E+02 S|uCifg Rep5 (63
01-1778 812712001 62-64 8/25/2001|75WHE2-64 CFMT WH 75 ro0 4.00E+00] 1.84E+02 4|uCilg rRep4 62
01-1778 8/27/2001 62-64 8/25/2001(75WH62-64 CFMT WH 75 rgo 5.56E+00| 2.60E+02 6|uCilg [Repé (64
01-1892 9/10/2001 80-84 8/4/2001|75VWHB0- 75WHB4 CFMT WH 75 rgo 5.50E+00| 2.57E+02 2[uCi/g Rep2 (#81
01-1892 91072001 80-84 9/4/2001|75VWHB0- 75WHB4 CFMT WH 75 Sr90 5.82E+00} 2.72E+02 1|uCilg Rep1 (#80
01-1892 910/2001 80-84 9/4/2001|75WHB0- 75WHB4 CFMT WH 75 Sre0 6.15E+00| 2.87E+02 3|uCirg Rep3 (#82
01-1918 9/16/2001 03 9/15/2001|B75WH CFMT WH 75 Sr80 7.23E+00| 3.31E+02) 1]uCi/g Rep1 (85
01-1918 9/16/2001 03 9/15/2001 @SM CFMT WH 75 Srg0 6.75E+00| 3.08E+02 2|uCilg Rep2 (86
01-1918 9/16/2001 03 9/15/2001]B75WH CFMT WH 75 Srg0 6.74E+00| 3.10E+02] 3juCilg Rep3 (87
01-2026 9/26/2001 108-112 9/‘25[2001}575\!\0—1108«112 CFMT WH 75 Srg0 7.26E+00| 3.37E+02 4luCilg Rep4 (112
01-2026 9/26/2001 108-112 9/25/2001|B75WH108-112 CFMT WH 75 Srs0 6.75E+00| 3.11E+02| 2}uCilg lBepZ (109
01-2026 9/26/2001 108-112 9/25/2001|B75WH108-112 CFMT WH 75 Srg0 8.17E+00| 3.80E+02 3|uCifg Rep3 (111
01-2026 9/26/2001 108-112 9[25/2001E75V\H108—112 CFMT WH 75 Sr0 7.09E+00| 3.24E+02 1{uCi/g Rep1 (108
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) {075 Sr80 1.84E+01| 9.04E+02 6{uCi/g Repé (6DB):
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) 075 Sr90 1.69E+01| 8.22E+02 3juCilg Rep3 (30B):
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) {075 Sr80 1.85E+01| 8.98E+02 1juCilg Rep1 (1
01-2498 11/26/2001 01-09 11/24/2001(B75W01 - 09 CFMT W (ACT #11) |075 Sr80 1.74E+01| 8.55E+02 7|uCirg Rep7 (7DB):
01-2498 11/26/2001 01-09 11/24/2001(B75W01 - 09 CFMT W (ACT #11) |075 Sr80 1.77E+01| 8.70E+02 8|uCilg RepS (3DB):
01-2498 11/26/2001 01-09 11/24/2001(875W01 - 09 CFMT W (ACT #11) |075 Srg0 1.98E+01| 8.65E+02 4|uCilg Rep4 (4DB):
01-2498 11/26/2001 01-09 11/24/2001|875W01 - 08 CFMT W (ACT #11) 075 $rs0 1.80E+01} 8.69E+02 2|uCig Rep2 (2DB):
01-2498 11/26/2001 01-09 11/24/2001(875W01 - 09 CFMT W (ACT #11) |075 Srs0 1.70E+01} 8.33E+02 8[uCi/g Rep8 (8DB):
01-2498 11/26/2001 01-08 11/24/2001|B75W01 - 09 CFMT W (ACT #11) 075 Sr90 1.66E+01| 8.11E+02 5|uCi/g Rep5
01-1392 71172001 75VWH1-17 7111/2001|B75WH CFEMT WH 75 Te99 1.33E-03| 1.03E-02 11|uCilg Rep11 (B75
01-1392 71172001 75VWH1-17 7/11/2001(B75WH CFMT WH 75 Tc99 1.28E-03| 8.61E-03 6|uCi/g Rep6 (B75
01-1392 7111/2001 75WH1-17 7111/2001|B75WH CFMT WH 75 TeB9 1.35E-03| 7.89E-03 4[uCilg Rep4 (B75
01-1392 71172001 75WH1-17 7/11/2001B75WH CFMT WH 75 Tc99 1.17E-03| 7.32E-03 5|uCilg Rep5 (B75
01-1392 71172001 75WH1-17 7/11/2001|B75WH CFMT WH 75 Tc99 1.29E-03| 9.71E-03| 10|uCi/g |Rep10 (B75
01-1392 711172001 75WH1-17 7/11/2001)B75WH CFMT WH 75 Tco9 1.24E-03| 8.07E-03) 7|uCig Rep7 (B75
01-1392 711172001 75WH1-17 7/11/2001|B75WH CFMT WH 75 Tc99 1.29E-03| 8.53E-03 3|uCi/g Rep3 (B75
01-1382 7/11/2001 75WH1-17 7/11/2001|B75\WH . [CFMT WH 75 Tc99 9.48E-04| 8.11E-03 1|uCirlg Rep1 (B75
01-1392 711172001 T5WH1-17 7/112001{B75WH CFMT WH 75 Tc9s 1.13E-03| 7.77E-03 2|uCifg
01-1440 711712001 21-23 7/17/2001|75WH21-75WH23 CFMT VWH 75 Tc99 1.74E-03] 1.58E-02 3|uCilg
01-1440 7117/2001 21-23 71772001,75WH21-75WH23 CFMT WH 75 Tc98 1.92E-03| 1.84E-02 2|uCilg
01-1440 71772001 21-23 71772001/ 75WH21-75WH23 CFMT wWH 75 Tc89 1.70E-03| 1.54E-02 1]uCi/g
01-1501 712412001 24-29 7/23/2001;B75WH24-B75WH26 CFMT WH 75 Tcog 2.08E-03| 2.13E-02 2|uCilg
01-1501 712412001 24-29 7/23/2001]B75WH24-875WH26 CFMT WH 75 Tc99 2.07E-03| 2.15E-02 3|uCilg
01-1501 7/24/2001 24-29 7/23/2001;B75WH24-B75WH26 CFMT WH 75 Tc99 2.13E-03| 2.31E-02 1|uCilg
01-1557 7/30/2001 32,3334 7/30/2001|75WH32-75VWH34 CFMT WH 75 Tc99 2.17E-03| 2.65E-02 3|uCifg
01-1557 7/30/2001 32,33,34 7/30/2001]75WH32-75\WH34 CFMT WH 75 Tc99 2.04E-03| 2.55E-02 1]uCilg
01-1557 7/30/2001 32,33,34 7/30/2001|75WH32-75WH34 CFMT WH 75 Tc99 2.17E-03| 2.61E-02 2[uCilg Rep2
01-1621 8/7/2001 38-40 8/7/2001|75VWWH38-75WH40 CFMT WH 075 Tc99 2.54E-03] 3.54E-02 2|uCi/g Rep2 (38):
01-1621 8/7/2001 38-40 8/7/2001|75WH38-75WWH40 CFMT wH 075 Tc99 2.46E-03| 3.39E-02 1]uCiig Rep1 (38):
01-1621 8/7/2001 38-40 8/7/2001|75WH38-75WH40 CFMT WH 075 Tc99 2.54E-03| 3.56E-02 3|uCilg Rep3 (40):
01-1656 811372001 43 THRU 4]  8/13/2001[875WH # 43 - 45 CFMT WH 75 Te99 2.65E-03| 3.65E-0; 1[uCirg Rep1
01-1656 8/13/2001 43 THRU 4]  8/13/2001|875WH #43 - 45 CFMT WH 75 Tc99 3.07E-03| 4.19E-D; 3|uCifg Rep3
01-1656 8/13/2001 43 THRU 4] 8/13/2001(B75WH #43 - 45 CFMT WH 75 Tc99 2.95E-03[ 4.23E-0: 2[uCi/g Rep2
01-1722 812172001 46-48,52-5 8/20/2001|75WH46,47,48,52,53 CFMT WH 75 Tc98 2.B4E-03| 4.33E-02 1|uCilg Rep1
01-1722 8/21/2001 46-48,52-5 8/20/2001|75WWH46.47,48.52,53 CFMT WH 75 Tc99 2.69E-03| 4.22E-02 2[uCi/g Rep2
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PRIM_SAM_ SAMPOIN UNCERTAINTYV|RESULT_ ACTIVITY (Scaling
KEY SAM_DATE |COMP_DAT |BOTTLES |COL_DATE |SAMP_IDC T SAMTYPE MVITBATCH [RES_TYP1 [ALUE VALUE REP_NUM |ROAUNITS |ROAFLAGS NUCLIDE |{uCi/g) W _[factors
01-1722 8/21/2001 46-48,52-5 8/20/2001|75VVH46,47 48,52 53 CFMT WH 75 Tc89 2.71E-03] 4.42E-02 3|uCi/g Rep3
01-1778 812712001 62-64 8/25/2001|75WHB2-64 CFMT WH 75 Tcg9 2.82E-03| 4.76E-02 6|uCi/g Repé (64DB
01-1778 8/27/2001 62-64 8/25/2001|75VWH62-64 CFMT 'WH 75 Tc99 2.74E-03| 5.11E-02 5|uCilg Rep5 (63DB
01-1778 8/27/2001 62-64 B8/25/2001|75VWH62-64 CFMT WH 75 Tc99 2.73E-03] 5.06E-02 4|uCilg Rep4 (620B
01-2498 11/26/2001 01 -09 11/24/2001|B75M01 - 09 CFMT W (ACT #11) |075 Tc89 6.86E-03] 1.67E-01 4|uCug Rep4
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) (075 Tc99 5.29E-03] 1.34E-01 9|uCilg Rep9
01-2498 11/26/2001 01-09 11/24/2001 |B75\M01 -09 CFMT W (ACT #11) [075 Tc99 6.80E-03] 1.65E-01 6]uCilg Repé
01-2498 11/26/2001 01-08 11I24/2001]B75WI01 -098 CFMT W (ACT #11) |075 Tc99 6.90E-03; 1.70E-01 11uCilg Rep1
01-2498 11/26/2001 01-09 11/24/2001(B75W01 - 09 CFMT W (ACT #11) |075 Tc99 6.67E-03| 1.63E-01 3juCi/g Rep3
01-2498 11/26/2001 01-09 11/24/2001{B75W01 - 09 CFMT W (ACT #11) 1075 Tc99 6.55E-03] 1.63E-01 5]uCilg Rep5
01-2498 11/26/2001 01-08 11/24/2001|B75W01 - 09 CFMT W (ACT #11) {075 Tc99 6.58E-03] 1.62E-01 7{uCilg Rep7
01-2498 11/26/2001 01-08 11/24/2001/B75W01 - 09 CFMT W (ACT #11) 1075 Tco9 7.04E-03) 1.66E-01 2|uCilg Rep2
01-2498 11/26/2001 01-09 11/24/20011B75WM01 - 09 CFMT W (ACT #11) [075 Tc99 5.42E-03] 1.39E-01 8{uCi/g Rep8
01-1392 711172001 75VWH1-17 711172001 |§75V\H CFMT WH 75 TotAlphaPu 2.23E-03| 4.23E-02 7]uCilg Rep7 (7
01-1392 71172001 T5VWH1-17 7/11/2001|B75WH CFMT YWH 75 TotAlphaPu 3.34E-03| 4.95E-02 2|uCi/g Rep2 (2
01-1392 7/11/2001 TSVWH1-17 7/11/2001|B75WH CFMT WH 75 TotAlphaPu 2.79E-03] 4.46E-02, 1{uCi/g Rep1 (1
01-1392 711172001 75WH1-17 7/11/20011B75WH CFMT WH 75 TotAlphaPu 2.57E-03| 5.35E-02 8]uCifg Rep8 (8DB):
01-1392 711172001 T5WH1-17 711172001, B75WH CFMT WH 75 TotAlphaPu 2.08E-03| 3.74E-02! 9luCilg Rep9 (90B):
01-1392 711172001 75VWH1-17 7/1172001|B75VWH CFMT WH 75 TotAlphaPu 3.85E-03| 5.51E-02 6{uCilg Rep6 (11
01-1392 7/11/2001 75WH1-17 7/11/2001|B75vWH CFMT WH 75 TotAlphaPu 4.51E-03] 5.18E-02; 4{uCifg Rep4 (4
01-1392 711172001 75WH1-17 711/2001|B75vWH CFMT WH 75 TotAlphaPu 3.52E-03| 5.00E-02 5{uCilg Rep5 (5
01-1382 711172001 75WH1-17 7/11/2001|B75WH CFMT WH 75 TotAlphaPu 5.22E-03] 8.94E-02 3|uCi/g Rep3 (3
01-1440 711712001 21-23 7117/2001|75\WH21-75WH23 CFMT WH 75 TotAlphaPu 7.80E-03; 1.29E-01 2|uCifg Rep2
01-1440 711712001 21-23 711772001 75WH21-75VWH23 CFMT WH 75 TotaAlphaPu 7.02E-03] 1.11E-01 3|uCifg Rep3
01-1440 7117/2001 21-23 711772001 75WH21-75WH23 CFMT WH 75 TotAlphaPu 7.37E-03| 1.13E-01 1|uCi/g Rep1
01-1501 7124712001 24-29 7/23/2001|B75VWH24-B75\WH26 CFMT WH 75 TotAlphaPu 1.10E-02| 1.90E-01 2|uCirg Rep2
01-1501 712472001 24-29 7/23/2001|B75WH24-B75WH26 CFMT WH 75 TotAlphaPu 8.64E-03| 1.87E-01 1{uCi/g Rep1
01-1501 772412001 24-29 7/1232001|B75VWH24-B75WH26 CFMT WH 75 TotAlphaPu 8.44E-03| 1.81E-01 3|uCilg Rep3
01-1557 7/30/2001 32,33,34 7/30/2001(75VWH32-75VWM-34 CFMT WH 75 TotAlphaPu 8.16E-03| 1.88E-01 3|uCilg Rep3 (WH-
01-1557 773072001 32,33,34 7/30/2001|75VWH32-75VWH34 CFMT WH 75 TotAlphaPu 8.73E-03] 2.11E-01 2|uCi/g Rep2 (WH-
01-1557 713072001 32,33,34 73072001 75WH32-75WH34 CFMT WH 75 TotAlphaPu 8.99E-03] 2.21E-01 1{uCi/g Rep1 (WH-
01-1621 8/7/2001 38-40 81772001 |75WH38-75WH40 CFMT VWH 075 TotAlphaPu 1.17E-02] 2.90E-01 3luCi/g Rep3 (40
01-1621 8172001 38-40 8/7/2001|75VWH38-75WH40 CFMT WH 075 TotAlphaPu 1.27E-02] 3.01E-01 1|uCifg Rep1 (38
01-1621 8/7/2001 38-40 8/7/2001|75VWH38-75WH40 CFMT WH 075 TotAlphaPu 1.20E-02{ 2.84E-01 2juCifg Rep2 (39
01-1656 81372001 43 THRU 4 8/13/2001 [_B_'IS_\M-l #43 -45 CFMT WH 75 TotAlphaPu 1.37E-02| 3.73E-01 2|uCifg Rep2 (44
01-1656 8/1372001 43 THRU 4 8/13/2001 ig75WH #43-45 CFMT WH 75 TotAlphaPu 1.44E-02] 3.77E-01 1{uCi/g Rep1 (43
01-1656 8113/2001 43 THRU 4 8/13/2001|B75WH # 43 - 45 CFMT WH 75 TotAlphaPu 1.63E-02 3.92E-01 3luCifg Rep3
01-1722 82172001 46-48 52-5 8/20/2001|75VWH46 47 48,52,53 CFMT WH 75 TotAlphaPu 1.34E-02{ 4.21E-01 2[uCifg Rep2 (01-
01-1722 872172001 46-48,52-5 8/20/2001]75VWH46,47,48,52,53 CFMTY WH 75 TotAlphaPu 1.54E-02| 4.42E-01 3{uCisg Rep3 (01-
01-1722 812172001 46-48,52-5 8/20/2001{75VWH46,47,48,52 53 CFMT WH 75 TotAlphaPu 1.70E-02| 4.52E-01 1\uCilg Wm (01-
01-1778 8/27/2001 62-64 8/25/2001|75VWH62-64 CFMT WH 75 TotAlphaPu 1.46E-02| 5.25E-01 2[uCilg Rep2 (63
01-1778 872712001 62-64 812572001 75VWH62-64 CFMT WH 75 TotAlphaPu 1.70E-02| 4.32E-01 1|uCilg Rep1 {62
01-1778 872712001 6264 8/25/2001]75VWH62-64 CFMT WH 75 TotAlphaPu 1.59E-02| 5.56E-01 3|uCilg Rep3 (64
01-1892 9/10/2001 80-84 9/4/2001|75WHB0- 75WHB4 CFMT WH 75 TotAlphaPu 1.87E-02| 5.77E-01 2!uCilg Rep2
01-1892 9/10/2001 80-84 9/4/2001|75VWH80- 75VWH84 CFMT WH 75 TotAlphaPu 1.84E-02| 5.94E-01 1|uCilg Rep1
01-1892 9/10/2001 80-84 8/4/2001|75WH80- 75V\HB4 CFMT WH 75 TotAlphaPu 2.33E-02] 6.24E-01 3|uCifg Rep3
01-1918 9/16/2001 03 9/15/2001(B75WH CFMT WH 75 TotAlphaPu 2.30E-02] 6.30E-01 2|uCi/g Rep2
01-1918 9/16/2001 03 9/15/2001|875WH CFMYT WH 75 TotAlphaPu 2 24E-02| 6.48E-01 1|uCisg Rep1
01-1918 . 911672001 03 9/15/2001 [B75VWH CFMT WH 75 TotAlphaPu 2.19E-02] 6.51E-01 3|uCi/g Rep3
01-2026 9/26/2001 108-112 972572001 |B75VVH1U&1 12 CFMT WH 75 TotAlphaPu 2.95E-02| 6.64E-01 5|uCilg Rep5 (#108
01-2026 9/26/2001 108-112 912512001 |B75WH108-112 CFMT VWH 75 TotAlphaPu 3.33E-02| 7.60E-01 7|uCi/g Rep7 (#111
01-2026 9/26/2001 108-112 9/25/2001 |B75V\H108-1 12 CFMT WH 75 TotAlphaPu 2.89E-02] 6.64E-01 6[uCi/g Rep6 (#109
01-2026 9/26/2001 108-112 9/25/20011B75WH108-112 CFMT WH 75 TotAlphaPu 2.12E-02} 6.91E-01 8|uCilg Rep8 (#112
01-2498 11/26/2001 01-09 11/24/2001|B75Wi01 - 08 CFMT W (ACT #11) |075 TotAlphaPu 9.18E-02| 1.96E+00 6|uCi/g Repb
01-2498 11/26/2001 01 - 09 11/24/2001{B75W01 - 09 CFMT W (ACT#11) 075 TotAlphaPu 9,23E-02{ 1.82E+00 2|uCi/g Rep2
01-2498 11/26/2001 01-08 11/24/2001,B75W01 - 08 CFMT W (ACT #11) {075 TotAlphaPu 7.57E-02| 1.66E+00 5|uCilg Rep5
01-2498 1112672001 01-09 11/24/2001;B75W01 - 09 CFMT W (ACT #11) {075 TotAlphaPu 1.00E-01| 2.16E+00 4|uCilg Rep4
01-2498 11/26/2001 01-09 11/24/2001{B75W01 - 08 CFMT W (ACT #11) {075 TotAlphaPu 9.19E-02| 1.81E+00 9)uCi'g Rep9
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) |075 TotAlphaPu 7.49E-02( 1.68E+00 8|uCilg Rep8
01-2498 11/2672001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) 075 TotAlphaPu 8.93E-02| 1.78E+00 7{uCi/g Rep7
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) [075 TotAlphaPu 8.68E-02| 1.81E+00 1|uCi/g Rep1
01-2498 1172672001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) [075 TotAlphaPu 7.53E-02| 1.59E+00 3|uCilg Rep3
01-1392 7/111/2001 75VWH1-17 7/11/2001|B75WH CFMT VWH 75 U <2.28E+2 1lug/g Rep1
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PRIM_SAM_ SAMPOIN UNCERTAINTYV|RESULT_ ACTIVITY [Scaling
KEY SAM_DATE |COMP_DAT |BOTTLES |COL_DATE |SAMP_IDC T SAMTYPE VITBATCH |RES_TYP1 [ALUE VALUE |REP_NUM |ROAUNITS |ROAFLAGS | |NUCLIDE j{uCifg) W |factors
01-1392 741172001 75WH1-17 7/11/2001)B75WH CFMT wH 75 u <3.16E+2 3|ug/g Rep3
01-1392 711172001 75WH1-17 7111/2001|B75WH CFMT WH 75 U <3.13E+2 7|ug/g Rep7
01-1392 71172001 75WH1-17 7/11/2001|B75WH CFMT WH 75 4] <2.66E+2 S|ug/g RepS
01-1392 71172001 75WH1-17 7/11/2001|B75WH CFMT WH 75 U <3.30E+2 4|uglg Rep4
01-1392 741172001 75WH1-17 71172001[B75WH CFMT WH 75 9] <3.34E+2 8|ug/g Rep8
01-1392 7111/2001 75WH1-17 7/11/2001|B75WH CFMT wWH 75 8] <3.16E+2 9lug/g Rep9
01-1392 741172001 7SWH1-17 7/11/2001|B75WH CFMT WH 75 V] <3.13E+2 2|ug/g Rep2
01-1392 771172001 T5WH1-17 7/11/2001|B75WH CFMT WH 75 U <2.78E+2 8|ug/g Repé
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) [075 §] 8.32E+02 2|ug/g Rep2
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 03 CEMT W (ACT #11) _|075 9] 8.87E+02 6|ug/g Rep6
01-2498 11/26/2001 01-09 11/24/2001)B75W01 - 09 CFMT W (ACT #11) 075 ] 8.54E+02 4|ug/g Rep4
01-2498 11/26/2001 01-09 11/24/2001|B75\01 - 09 CFMT W (ACT #11) (075 U 8.21E+02 3luglg Rep3
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) |075 9] 8.19E+02 9lug/g Rep9
01-2498 11/26/2001% 01-09 11/24/2001|875W01 - 09 CFMT W (ACT #11) |075 V] 8.66E+02 7|uglg Rep7
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 08 CFMT W (ACT #11) 075 9] 8.40E+02 8lug/g Rep8
01-2498 11/26/2001 01-09 11/24/2001)B75W01 - 09 CFMT WL(ACT #11) 075 9] 8.056+02] 1|ug/g Rep1
01-2498 11/26/2001 01-09 11/24/2001|875W01 - 03 CFMT W (ACT #11) 075 U 8.32E+02 5|ug/g Rep5
01-2573 12/6/2001|  8/26/2002|1 thru 9 12/6/2001|B75 WGF 1-8 CFMT WGF (ACT #18]75 9] 5.30E+02 2|ug/g Rep2
01-2573 12/6/2001|  8/26/2002|1 thru 9 12/6/2001|B75 WGF 1-9 CEMT WGF (ACT #18]75 U <5.24E+2 4lug/g Rep4
01-2573 12/6/2001 8/26/2002(1 thru 9 12/6/2001|B75 WGF 1-9 CFMT WGF (ACT #18|75 U <4.55E+2 6|ug/g Rep6
01-2573 12/6/2001]  8/26/2002(1 thru 8 12/6/2001|B75 WGF 1-9 CFEMT WGF (ACT #1875 U <4.79E+2 8|ug/g Rep8
01-2573 12/6/2001| _ 8/26/2002(1 thru 9 12/6/2001]B75 WGF 1-9 CFMT WGF (ACT #18]75 U <4,03E+2 1|uglg Rep1
01-2573 12/6/2001|  8/26/2002/1 thru 9 12/6/2001]B75 WGF 1-9 CFMT WGF (ACT #18[75 8] <4,03E+2 9lug/g Rep9
01-2573 12/6/2001 8/26/2002/1 thru § 12/6/2001|B75 WGF 1-9 CFMT WGF (ACT #15}75 Y] <5.76E+2 Slug/g Rep5
01-2573 12/8/2001 8/26/2002(1 thru 9 12/6/2001|B75 WGF 1-9 CFMT WGF (ACT #18(75 [¥] <4.78E+2 3|ug/g Rep3
01-2573 12/6/2001]  8/26/2002{1 thru 9 12/6/2001|B75 WGF 1-9 CFMT WGF (ACT #18{75 U <4.42E+2 7lug/g Rep?
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APPENDIX 7 - RADMAN Waste Stream Report

RADMAN Waste Stream
New Waste Stream Data

Report Date © 2/22:2004 during New Waste Stream Rovision Dates §R/22/2004
Wasta DNescription West Vailey Glass Chenical Form . Glass
Gansrating Process . Vitrification Opetations Activated Metal No

N/A
<none>

Physical Form

Activity Urits

Sulid

uGirgm

_.__q_\:_l_n_:_.'iq;-; Y_\i_ame Actely  Kuclide fype :"bcalm__g Factor Hase Nachde
M3 .":??Em . FP i L Gerdt
c1a. . LISE®R AP SBEQS G
%40 | a44E02 NO 187605 Cs137
Mn-54 A2 AP 342605 Cs-137
Co-60 4.95E-02 AP 2.086-05 Cs-137
Ni53 5 50801 ap 231E04 Ce137

©seEe . 1.38E402 PP | 5TIE0 Cs-137

Czes 1.37E+01 Fr 576603 Cs-137

Tc-09 00703 FP 280606 Cs137

129 _ FP ALLD> 5137

o M'_g:'s-‘sa? . "__2.3sa+03 EP ' 1.00E+00 Cu137
. Ce-1d4 | 1.40E+00 P <LLD> Cs-137

Eu-15¢ 6.93E-01 AP  2w804 Cs-137

. Thad 19604 AP .. BI2E-08 Cs-137

T5-232 218604 NO. | 915808 Cs-137

Cu.2m 274802 AP 1 15E-05 Cs-137
U2 1ME02 AP ATIE-05 Ce-13?
u-23 | 53263 ND 2.248-06 05137
U235 2.04E-04 NO 8 58E-08 Cs-137

U2% 512604 AP 2.576-07 Cs-137

Cu2 . 12E03 . NO 513807 Cs-117
Np23T  33CED3 R 141608 Cs137
Pu-238 373801 TR 1.67E-04 Cs.137

P © B5eE02 TR 381808 Cs-137
; . BsSEO2 TR 278E0S Gs-197.
1. 75E+00) R 7.36E-04 Cs-137

Nuzlide Nams Actvity T Nuclide Type Scaling Factor dase Nuzlide
 Amezat | 183E+00 TR 5.34€-04 Cs-137
Am-243 1.90E-02 TR 7.988-05 Cs137
Cm-242 L 16E-01 R | 4BE08 Cs137
Cm213 028603 R 350808 Cs-137
Cmz44 2 42601 IR 100604 Ce127
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APPENDIX 8 - Clogged Spout Actvity Calculations

Total Mass (g) 99000
uCi/g uCi Ci
Sr-90 870 86130000 86.13
Cs-137 11644 1152756000 1152.756
Scaling
Scaling Factors Scaling Factors | Diff. in Scaling
Isotope Act (Ci) Scaling Factor from Heel from Analytical Factors
C-14 2.22E-03 1.93€-06 4.83E-06
K-40 8.60E-03 7.46E-06 1.87E-05
Mn-54 1.57E-02 1.36E-05 3.41E-05
Co-60 2.93E-02 2.54E-05 2.12E-05 2.54E-05 8.35E-01
Ni-63 1.07E-01 9.25E-05 2.32E-04
Sr-90 8.61E+01 Analytica Analytical
Zr-95 2.65E+00 2.30E-03 5.76E-03
Tc-99 1.57E-02 1.36E-05 2.81E-06 1.36E-05 2.07E-01
Cs-137 1.15E+03 1.00E+00] 1.00E+00 1.00E+00 '
Eu-154 2.92E-01 2.53E-04 2.99E-04 2.53E-04 1.18E+00
Th-228 5.56E-03 4.82E-06 1.21E-05
TH-230 3.88E-05 3.37€-08 8.45E-08
Th-232 4.34E-05 " 3.76E-08 9.44E-08
U-232 5.29E-03 4.59E-06 1.15E-05
U-233 2.16E-03 1.87E-06 4.69E-06
U-234 1.03E-03 8.93E-07 2.24E-06
U-235 3.95E-05 3.43E-08 8.60E-08
U-236 1.19€-04 1.03E-07 2.58E-07
U-238 2.41E-04 2.09E-07 5.24E-07
Np-237 7.07E-04 6.13E-07 1.44E-06 6.13E-07 2.35E+00
Pu-238 1.26E-01 1.09E-04 1.59€-04 1.09E-04 1.46E+00
Pu-239 3.01E-02 2.61E-05 3.66E-05 2.61E-05 1.40E+00
Pu-240 2.29E-02 1.99E-05 2_80E-05 1.99E-05 1.41E+00
Pu-241 3.43E-01 2.97E-04 7.46E-04
Am-241 3.83E-01 3.32E-04 6.96E-04 3.32E-04 2.10E+00
Am-243 4.55E-03 3.95E-06 8.38E-06 3.95E-06 2.12E+00
Cm-242 4.32E-03 3.75E-06 5.02E-05 3.75E-06 1.34E+01
Cm-243 2.49E-03 2.16E-06 3.99E-06 2.16E-06 1.85E+00
Cm-244 6.65E-02 5.77E-05 1.04E-04 5.77E-05 1.80E+00
Ave Difference in Scaling Factor 2.51E+00
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Appendix 8 - Decay Calc for Clogged Discharge Port

Radcalc 4.1

File Name: Melter Spout_062614.rad

This report was generated using an unvalidated installation of Radcalc version 4.1.

Radcalc 4.1: CAWVDP - Melter\Radcalcs from ANL ComputeriMelter Spout_062614.rad

Comments:

Melter Spout - Act. based on 99 kg of glass at 2.6 g/cc density (1.35 ft3).

Input Information

Performed By:
Checked By:

6/26/2014 3:46 PM

Chris Brandjes

Decayed from 11/26/2001 to 09/02/2014. 11/26/2001 was the last Sample Date.

Initial Source Data:
Isotope
C-14
K-40
Mn-54
Co-60
Ni-63
Sr-90
Zr-95
Tc-99
Cs-137
Eu-154
Th-228
Th-230
Th-232
U-232
U-233
U-234
U-235
U-236
U-238
Np-237
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Am-243
Cm-242
Cm-243
Cm-244

Total Activity:

*

Container Data:

Ci
2.220E-03
8.600E-03
1.570E-02
2.930E-02
1.070E-01
8.610E+01
2.650E+00
1.570E-02
1.150E+03
2.920E-01
5.560E-03
3.880E-05
4.340E-05
5.290E-03
2.160E-03
1.030E-03
3.950E-05
1.190E-04
2.410E-04
7.070E-04
1.260E-01
3.010E-02
2.290E-02
3.430E-01
3.830E-01
4.550E-03
4.320E-03
2.490E-03
6.650E-02

1.240E+03

Container Void Volume:

Container Mass:

Gm
4.957E-04
1.216E+03
2.024E-06
2.589E-05
1.895E-03
6.234E-01
1.233E-04
9.295E-01
1.323E+01
1.080E-03
6.783E-06
1.882E-03
3.958E+02
2.397E-04
2.242E-01
1.657E-01
1.8286+01
1.862E+00
7.170E+02
1.003E+00
7.358E-03
4.853E-01
1.009E-01
3.314E-03
1.118E-01
2.278E-02
1.305E-06
5.079E-05
8.172E-04

TBq
8.214E-05
3.182E-04
5.809E-04
1.084E-03
3.959E-03
3.186E+00
9.805E-02
5.809E-04
4.255E+01
1.080E-02
2.057E-04
1.436E-06
1.606E-06
1.957E-04
7.992E-05
3.811E-05
1.462E-06
4.403E-06
8.917E-06
2.616E-05
4.662E-03
1.114E-03
8.473E-04
1.269E-02
1.417E-02
1.684E-04
1.598E-04
9.213E-05
2.461E-03

4.589E+01

Mass of solid beryllium, lead, graphite, and hydrogenous

material enriched with deuterium:

Gross Mass:

Waste Data:
Waste Form:
Waste State:
Waste Volume:
Waste Mass:

100

Normal
Solid
1.35
99

Page 1

Radionuclides with an A1/A2 fraction of less than 0.001 will not be shown in the output.

m*3
kg

kg
kg

t*3
kg
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Radcalc 4.1 6/26/2014 3:46 PM .

File Name: Melter Spout_062614.rad

Mass of solid lead: 0 kg

Mass of solid beryllium, graphite, and hydrogenous
material enriched with deuterium:

Waste Void Volume:

kg
m*3

oo

Decay Time Data:
Date to begin source decay: 11/26/2001
Date container sealed: 9/2/2014

Radioactive Decay Results

Decayed Source:

Isotope Ci Gm TBq

C-14 2.217E-03 4.949E-04 8.201E-05
K-40 8.600E-03 1.216E+03 3.182E-04
Mn-54 4.997E-07 6.443E-11 1.849E-08
Co-60 5.467€-03 4.831E-06 2.023E-04
Ni-63 9.799E-02 1.735E-03 3.626E-03
Sr-90 6.332E+01 4.584E-01 2.343E+00
Y-90 6.333E+01 1.165E-04 2.343E+00
Zr-95 3.172E-22 1.476E-26 1.174E-23
Nb-95 6.994E-22 1.779E-26 2.588E-23
Nb-95m 3.631E-24 9.524E-30 1.344E-25
Tc-99 1.570E-02 9.295E-01 5.809E-04
Cs-137 8.566E+02 9.854E+00 3.169E+01
Ba-137m 8.086E+02 1.503E-06 2.992E+01
Eu-154 1.043E-01 3.857E-04 3.858E-03
Hg-206 7.135E-16 6.370E-24 2.640E-17
TI-206 5.014E-14 2.308E-22 1.855E-15
TI-207 1.863E-09 9.781E-18 6.893E-11
TI-208 1.733E-03 5.852E-12 6.412E-05
TI-209 5.578E-08 1.364E-16 2.064E-09
TI-210 4.495E-11 6.527E-20 1.663E-12
Pb-209 2.582E-06 5.602E-13 9.555E-08
Pb-210 3.755€-08 4.888E-10 1.390E-09
Pb-211 1.868E-09 7.567E-17 6.911E-11
Pb-212 4.823E-03 3.471E-09 1.785E-04
Pb-214 2.140E-07 6.528E-15 7.918E-09
Bi-209 5.969E-25 6.629E-09 2.208E-26
Bi-210 3.745E-08 3.018E-13 1.385E-09
Bi-211 1.868E-09 4.548E-18 6.911E-11
Bi-212 4.823E-03 3.292E-10 1.785E-04
Bi-213 2.582E-06 1.334E-13 9.554E-08
Bi-214 2.141E-07 4.848E-15 7.921E-09
Bi-215 1.527E-15 1.292E-23 5.648E-17
Po-210 3.454E-08 7.686E-12 1.278E-09
Po-211 5.099E-12 4.921E-23 1.887E-13
Po-212 3.089E-03 1.730E-20 1.143E-04
Po-213 2.527E-06 2.004E-22 9.349E-08
Po-214 2.140E-07 6.646E-22 7.919E-09
Po-215 1.868E-09 6.337E-23 6.911E-11
Po-216 4.823E-03 1.385E-14 1.784E-04
Po-218 2.141E-07 7.689E-16 7.921E-09
At-215 7.472E-15 1.424E-29 2.765E-16
At-217 2.583E-06 1.605E-18 9.555E-08
At-218 4.067E-11 1.179E-21 1.505E-12
At-219 1.574E-15 1.650E-24 5.823E-17
Rn-217 3.099E-10 3.219E-24 1.147E-11
Rn-218 4.067E-14 2.751E-26 1.505E-15
Rn-219 1.868E-09 1.436E-19 6.911E-11
Rn-220 4.823E-03 5.248E-12 1.784E-04
Rn-222 2.141E-07 1.392E-12 7.921E-09

Page 2
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File Name: Melter Spout_062614.rad

Fr-221
Fr-223
Ra-223
Ra-224
Ra-225
Ra-226
Ra-228
Ac-225
Ac-227
Ac-228
Th-227
Th-228
Th-229
Th-230
Th-231
Th-232
Th-234
Pa-231
Pa-233
Pa-234
Pa-234m
U-232
U-233
U-234
U-235
U-235m
U-236
u-237
U-238
Np-237
Np-239
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Am-243
Cm-242
Cm-243
Cm-244

Total Activity:
w/o Daughters:

Decay Heat:

Heat Generated on Start Date:

2.583E-06 .

2.623E-11
1.868E-09
4.823E-03
2.591E-06
2.143E-07
3.409E-05
2.583E-06
1.901E-09
3.409E-05
1.854E-09
4.822E-03
2.602E-06
3.892E-05
3.950E-05
4.340E-05
2.410E-04
1.066E-08
7.086E-04
3.615E-07
2.410E-04
4.660E-03
2.160E-03
1.034E-03
3.950E-05
3.007E€-02
1.190E-04
4.556E-06
2.410E-04
7.086E-04
4.545E-03
1.139E-01
3.009E-02
2.294E-02
1.850E-01
3.804E-01
4 545E-03
1.047E-11
1.854E-03
4.067E-02

1.793E+03
9.209E+02

Heat Generated on Seal Date:

1.487E-14
6.782E-19
3.647E-14
3.012E-08
6.607E-11
2.168E-07
1.250E-07
4.451E-11
2.628E-11
1.526E-11
6.035E-14
5.883E-06
1.224E-05
1.888E-03
7.432E-11
3.958E+02
1.041E-08
2.258E-07
3.414E-08
1.830E-13
3.510E-13
2.111E-04
2.242€E-01
1.664E-01
1.828E+01
9.774E-10
1.862E+00
5.583E-11
7.170E+02
1.005E+00
1.959E-08
6.653E-03
4.852E-01
1.011E-01
1.787E-03
1.110E-01
2.276E-02
3.164E-15
3.781E-05
4.998E-04

1.408
4.551

Regutatory Requirements Warning

6/26/2014 3:46 PM

9.555E-08
9.705E-13
6.911E-11
1.784E-04
9.685E-08
7.930E-09
1.261E-06
9.555E-08
7.033E-11
1.261E-06
6.861E-11
1.784E-04
9.629E-08
1.440E-06
1.462E-06
1.606E-06
8.917E-06
3.946E-10
2.622E-05
1.337E-08
8.917E-06
1.724E-04
7.992E-05
3.827E-05
1.462E-06
1.113E-03
4.403E-06
1.686E-07
8.917E-06
2.622E-05
1.681E-04
4.215E-03
1.113e-03
8.488E-04
6.844E-03
1.408E-02
1.681E-04
3.876E-13
6.860E-05
1.505E-03

6.634E+01
3.408E+01

w
w

Radcalc utilizes numerically based criteria to classify packages against the regulations. Many regulations also include
subjective criteria that Radcalc does not consider. The user must check to ensure that all requirements in the regulations are

met.

DOT Classification Results

*  DOT classification calculations are made at the end of the user-specified decay time.

Radioactive Determination:

Radioactive:

ACEM Limit Fraction:
ALEC Limit Fraction:

Yes

32470000
3.407E+09

(ACEMs and ALECs > 1.0)
ACEMs  (Number of ACEMSs)
ALECs (Number of ALECs)

Page 3
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File Name: Melter Spout_062614.rad

*  This package is not exempt from 48 CFR Subchapter C.

Effective A2s for Mixture: 4.133E+11 Bq
Type Determination:
Type: B ’ (A2s > 1.0)
A2 Limit Fraction: 82.44 A2s {Number of A2s)
Limited Quantity Determination:
Limited Quantity: No (Solid, activity > 0.001 A2)
Activity: 82.44 A2
1793 Ci
66.34 TBq
Fissile: Yes
Fissile Excepted: Yes (c)
LSA Determination:
LSA-I: No (Fissile excepted, ACEMSs > 30 x rad limits)
LSA-iI: No (A2s/gm > 0.0001) )
LSA-lIi: ’ Yes (A2s/gm <= 0.002)
Specific Activity: 0.0008327 A2/gm
0.01811 Cifgm
HRCQ Determination:
HRCQ: No {A2s <= 3000, Activity <= 1000 TBq)
A2 Limit Fraction: 82.44 A2s
Activity: 1793 Ci
66.34 TBq
Fissile Determination:
Fissile: Yes (Contains fissile isotopes per 49 CFR 173.403)
Fissile Excepted Determination: ‘
Fissile Excepted: Yes (c) (Fissile <= 180 grams, non-fissile > = 2000 * fissile
Fissile Mass: 18.99 gm

Container beryllium, lead, graphite,
and hydrogenous material

enriched with deuterium: 0 gm
Container Mass: 1000 gm
Waste lead: 0 gm

Waste beryllium, graphite,
and hydrogenous material

enriched with deuterium: 0 gm

Waste Mass: 99000 gm

Solid Non-Fissile Mass: 98980 gm

Total Uranium Mass: 7375 gm

U-233 Mass: 0.2242 gm

U-235 Mass: 18.28 gm

Uranium Enrichment: 2478 %

Total Plutonium Mass: 0.5947 gm

Pu-239 Mass: 0.4852 gm

Pu-241 Mass: 0.001787 gm
Reportable Quantity Determination:

Reportable Quantity: Yes (RQs>=1.0)

RQ Limit Fraction: 2366 RQs {Number of RQs)
Shipping Papers and Labels:

Isotope Number of A2s Fraction of A2s Cumulative A2s Cumulative Fraction of A2s
+ Cs-137 52.82 0.6408 52.82 0.6408
+ Am-241 14.08 0.1707 66.9 0.8115
+ Sr-90 7.809 0.09473 74.71 0.9062

)

Page 4
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+

*

Pu-238 4.215 0.05113 78.92 0.9574
Pu-239 1.113 0.01351 80.04 0.9709
Pu-240 0.8488 0.0103 80.88 0.9812
Cm-244 0.75625 0.009128 81.64 0.9903
Th-228 0.1784 0.002164 81.81 0.9925
U-232 0.1724 0.002092 81.99 - 0.9945
Am-243 0.1681 0.00204 82.16 0.9966
Pu-241 0.1141 0.001384 82.27 0.998

Contains 95% of the total A2s and must be included per 49 CFR 173.433.
Radionuclides comprising less than 0.1% of the total A2s are not shown in the list.

6/26/2014 3:46 PM

DOE Classification Results

DOE classification calculations are made at the end of the user-specified decay time.

DOE-STD-1027 Category Determination:

Category: Cat3 (Cat3s > 1.0, Cat2s <= 1.0)
Cat 2 Limit Fraction: 0.02564
Cat 3 Limit Fraction: 19.37

The DOE-STD-1027 category determination is based on dose-related limits.
The user must apply any criticality-related limits separately.

Dose-Equivalent Curies:

ICRP-72 DE-Ci: 0.6396
FGR-11 DE-Ci: 0.8536
TRU Waste Determination: :
TRU Waste: Yes . {TRU activity > 100 nCi/gm)
TRU Activity: 5601 nCi/g
WIPP Quantities:
FGE Value: 12.46
PE-Ci Value: 0.577

*

NRC Classification Resuits

NRC classification calculations are made at the end of the user-specified decay time.

NRC Container Category:
Container Category: 1]
LSA-I: No
LSA-II: No
LSA-lI: . Yes
Total Activity: 1793 Ci
A2 Limit Fraction: 82.44 A2s

Page 5
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APPENDIX 9 - Airborne Sample Analysis

Sample Data Set Scaling Factor Comparison

Analysis of Multiple Sample Data Sets (SCAL)

(Last Column is Scaling Factor for All Data Set Values)

Waste :

Date :
Sampleid:

Units :
Nuclide

Co-60
Sr-90
Tc-99
Cs-137
Eu-154
Pu-238

Airborne ¢ Airborne C
ontaminati ontaminati
on on
11/02/1999 11/02/1999
99-1961 99-1959
uCi/Swipe  uCi/Swipe
Sample Scaling Factors
8.92E-05 2.22E-04
3.09E-01 5.65E-01
3.63E-05 3.04E-06
1.00E+00 1.00E+00
2.48E-03 5.10E-03
5.62E-04 1.04E-03
1.46E-04 2.70E-04
1.02E-04 1.88E-04
4.97E-03 9.62E-03

*k

*%

*%k

e

*x

*x

*%k

ke

e

ke

sl

e

ke

*r

ek

x

*x

xke

*k

ke

ok

ke

e

ok

** - Indicates NO Value for Nuclide

Airborne ¢
ontaminati
on

11/02/199¢9
99-1960

uCi/Swipe

5.00E-01
4.80E-05
1.00E+00
4.30E-03
5.70E-04
1.52E-04
1.06E-04
6.80E-03

ek
*k
>
i
*H
*%
dede
*k
*i
ok
*%
"

*x

Airborne ¢
ontaminati
on

11/12/1999
99-2062

uCi/Swipe

1.29E-04
4.63E-01

5.52E-07
1.00E+00
3.05E-03
1.02E-03
2.71E-04
1.88E-04
7.49E-03

*k

Airborne c

ontaminati
on

11/12/1999
99-2085

uCi/Swipe

8.41E-05
3.83E-01
1.95E-05
1.00E+00
3.10E-03
7.36E-04
1.90E-04
1.32E-04
4.55E-03

*k
*k
*k
ke
*%*
**
*%
*n
ok
wk
e

e

Session Date :

Airborne ¢
ontaminati
on
11/12/1999

99-2060

uCi/Swipe

1.01E-04
4.19E-01
4.08E-07
1.00E+00
3.32E-03
7.34E-04
1.94E-04
1.35E-04
6.37E-03

*he

Airborne ¢
ontaminati
on

11/12/1999
99-2061

uCi/Swipe

9.19E-05
2.52E-01
3.58E-07
1.00E+00
1.79E-03
4.52E-04
1.11E-04
7.72E-05
3.82E-03

e
ek
*k
ke
*k
wx
*k
*w
*k
*k
"k

*%

7/1/2014

Airborne c
ontaminati
on

11/12/1999
99-2059

uCi/Swipe

4.91E-05
1.92E-01
2.24E-07
1.00E+00
- 1.46E-03
3.09E-04
8.18E-05
5.66E-05
2.74E-03

e
ke
*k
e
*%
*k
*h
*k
*%
k%
"k

ke

Airborne ¢
ontaminati
on

01/21/2000
99-2085#
10
uCi/Sample

3.66E-04
4.93E-01
9.88E-06
1.00E+00
4.37E-03
8.99E-04
2.32E-04
1.62E-04
5.42E-03
1.34E-06
9.77E-05
3.72E-04
2.11E-05
1.51E-03
1.59E-05
1.06E-02
4.11E-05
1.13E-06
3.96E-07
3.08E-08
7.17E-08
2.55E-07

Page: 1

Airborne ¢

ontaminati

on

01/21/2000 Average

00-2061# Data Set

6 Scaling

uCilfSample Factor
1.11E-03 1.81E-04
1.66E-01 3.48E-01
1.18E-05 3.42E-06
1.00E+00 1.00E+00
1.17E-03 2.73E-03
2.18E-04 5.89E-04
5.60E-05 1.53E-04
3.89E-05 1.06E-04
4.62E-03 5.33E-03
1.71E-06 2.99E-06
9.05E-04 5.88E-04
1.45E-03 1.45E-03

> 7.88E-05
9.93E-04 2.41E-03
5.78E-05 5.99E-05
2.79E-03 1.07E-02
1.56E-04 1.58E-04
3.05E-06 3.66E-06
1.07E-06 1.29E-06
1.36E-07 1.28E-07
3.18E-07 2.98E-07
h 9.48E-07
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Waste :

Date :
Sample Id :

Units :
Nuclide

Np-237
Pu-241
Pu-242
Am-243
Cm-242
Cm-244
Cm-245
Cm-246

** - Indicates NO Value for Nuclide

Airborne ¢
ontaminati
aon

11/02/1999
99-1961

uCi/Swipe

Airborne C
ontaminati
on

11/02/1999
98-1959

uCi/Swipe

Sample Scaling Factors

¥

*k

*k

bk

*k

*%

*x

Fek

*k
*k
*h
*k .
xk
*%
*k

%

Airborne c
ontaminati
on
11/02/1999

99-1960

uCi/Swipe

Kk
*h

*k

x¥
e d
*k

.

*k

Airbome ¢
ontaminati
on

11/12/1999
99-2062

uCi/Swipe

*k
Lt
kg
ke
Le
L]
ok

K%

Airborne ¢
ontaminati
on

11/12/1999
99-2085

uCi/Swipe

ok
*k
dede
Yok
%
sk
Yk

e

Airborne ¢
ontaminati
on

11/12/1999
99-2060

uCi/Swipe

*k
*¥k
*%
e
ek
* %
*k

ik

Airborne ¢
ontaminati
on

11/12/1999
99-2061

uCi/Swipe

*k
*k
e
*%
ok
*k
ok

*¥

Airborne ¢
ontaminati
on

11/12/1999
99-2059

uCi/Swipe

kx
ke
ek
ek
*x
Kk
Jek

L

Airborme ¢
ontaminati
on

01/21/2000
99-2085#
10
uCi/Sample

2.40E-06
5.48E-03
5.17E-06
2.96E-04
5.32E-05
1.06E-03
2.38E-03
3.88E-04

Page: 2

Airborne ¢

ontaminati

on

01/21/2000 Average

99-2061#  Data Set

6 Scaling

uCi/Sample Factor
7.59E-07 2.67E-06
1.36E-03 5.39E-03
3.66E-06 8.60E-06
1.69E-04 4.41E-04
5.71E-05 1.09E-04
8.91E-04 1.92E-03
1.83E-03 4.13E-03
2.99E-04 6.72E-04
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Analysis of Multiple Sample Data Sets (SCAL)
Sample Data Set Fractional Abundance Comparison Session Date : 7/1/2014
(Last Column is Average Abundance for All Data Set Values) Page: 1
Waste : Airbomec  AirborneC  Airbornec  Airbornec  Airbornec  Airborne Airbornec  Airbornec  Airborne ¢ Airborne ¢
ontaminati ontaminati ontaminati ontaminati ontaminati ontaminati ontaminati ontaminati ontaminati ontaminati
on on on on on on on on on on
Units : uCi/Swipe  uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Sample uCi/Sample
Sample Id : 99-1961 99-1959 99-1960 99-2062 99-2085 99-2060 99-2061 99-2059  99-2085#  99-2061#
: 10 6
Date : 11/02/1999 11/02/1999 11/02/1999 11/12/1999 11/12/1998 11/12/1999 11/12/1899 11/12/1989 01/21/2000 01/21/2000

The Topical Criteria for Co-60 (+/- 2) are Exceeded as Follows :

Sample : 0.01 0.00 0.09
Average : 0.01 0.01 0.01
Variance 2.17 3.19 7.15

The Topical Criteria for Cs-137 (+/- 2) are Exceeded as Follows :

Sample
Average
Variance

The Topical Criteria for Ce-144 (+/- 5) are Exceeded as Follows :

Sample
Average
Variance
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Analysis of Multiple Sample Data Sets (SCAL)

Sample Data Set Fractional Abundance Comparison : Session Date : 7/1/2014

(Last Column is Average Abundance for All Data Set Values)

Waste : Airbarne ¢ Airborne C Airborne ¢ Airborne ¢ Airborne ¢ Airborne ¢ Airborne ¢ Airborne ¢
ontaminati ontaminati ontaminati ontaminati  ontaminati ontaminati ontaminati ontaminati
on on on on on on on on

Date : 11/02/1999 11/02/1999 11/02/19998 11/12/1999 11/12/1989 11/12/1999 11/12/1999 11/12/1999

Sample id : 99-1961 99-1959 99-1960 99-2062 99-2085 99-2060 99-2061 99-2059

Units : uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe

Nuclide Sample Abundances in %

Co-60 0.00677 0.01402 > 0.00874 0.00604 0.00707 0.00730 0.00410

Sr-90 23.44375 35.72570 33.06920 31.37935  27.49610 29.32729 20.04233 16.03183

Tc-99 0.00275 0.00019 0.00317 0.00004 0.00140 0.00003 0.00003 0.00002

Cs-137 75.91960 63.23449 66.13839 67.79719  71.87101 69.91417 79.45353  83.57577

Eu-154 0.18810 0.32242 0.28461 0.20673 0.22269 0.23200 0.14244 0.12195

Pu-238 0.04266 0.06600 0.03768 0.06928 0.05292 0.05132 0.03593 0.02586

Pu-239 0.01109 0.01706 0.01003 0.01838 0.01367 0.01354 0.00880 0.00683

Pu-240 0.00771 0.01188 0.00697 0.01274 0.00947 0.00943 0.00613 0.00473

Am-241 0.37755 0.60823 0.44996 0.50755 0.32669 0.44515 0.30350 0.22891

H_3 *k *k h ke **k *k *k sk

C_14 ** sk *%k *k *h *ve *k wk

Fe_55 ke ik "k *k ek Ak *k ok

Ni_59 ke ik Yk *k *k . ke ) *k *%

Ni_63 dedr ek ek ok e e sk e

|_129 ) wk ek *h *k Hrke Ik dede ke

Pm_147 *k ek *k *k e ok ok ke

U_232 Hk Yk LAl ke e *k ke *odk

U_233 L2 *N *k *k ki *k ki ok

U_234 e dede ek *ik ke L2 e ek

U_235 *k *k ek *k *% K *k *k

U_236 ** *k ke Ak *k Hx ke ke

U_238 *k *k *k *k *% ** *%k

** - Indicates NO Value for Nuclide

*%k

Airborne c
ontaminati
on

01/21/2000

99-2085#
10
uCi/Sample

0.02394
32.28174
0.00065
65.50503
0.28650
0.05891
0.01520
0.07059
0.35510
0.00009
0.00640
0.02435
0.00139
0.09859
0.00104
0.69406
0.00269
0.00007
0.00003
0.00000
0.00000
0.00002

Airborne ¢
ontaminati
on

01/21/2000

99-2061#
6
uCi/Sample

0.09366
14.04884
0.00100
84.41625
0.09859
0.01836
0.00473
0.00328
0.39004
0.00014
0.07641
0.12200

0.08380
0.00488
0.23638
0.01319
0.00026
0.00008
0.00001
0.00003

*%x

Page: 1

Average
Data Set

Abundance

0.01310
25.09735
0.00025
72.21240
0.19695
0.04256
0.01105
0.00768
0.38484
0.00022
0.04243
0.10454
0.00568
0.17436
0.00432
0.77533
0.01142
0.00026
0.00009
0.00001
0.00002
0.00007
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Waste :

Date :
Sampleid :

Units :
Nuclide

Np-237 °
Pu-241
Pu-242
Am-243
Cm-242
Cm-244
Cm-245
Cm-246

Airborne ¢
ontaminati
on

11/02/1999
99-1961

uCi/Swipe

Airborne C
ontaminati
on

11/02/1998
99-1959

uCi/Swipe

Sample Abundances in %

*%

*ke

dek

ek

ks

*%

dk

wk

*k

*k

ik

*x

ke

*h

*k

* W

** - Indicates NQ Value for Nuclide

Airborne ¢
ontaminati
on

11/02/1998
99-1860

uCi/Swipe

ek
sk
ek
*k
*%
*k
*k

*k

Airborne ¢
ontaminati
on

11/12/1999

99-2062

uCi/Swipe

*ve

ke

Ak

*k

*%

*%

*%

*%

Airborne ¢
ontaminati
on

11/12/1999
99-2085

uCi/Swipe

*we
£
*k
e
*k
sk
*h

et

Airborne ¢
antaminati
on

11/12/1999
99-2060

uCi/Swipe

Airborne ¢
ontaminati
on

11/12/1999
99-2061

uCi/Swipe

*ke
*k
. kK
>k
*%
dede
Lad

dx

Airborne ¢
ontaminati
on

11/12/1999
99-2059

uCi/Swipe

Airborne ¢
ontaminati
on

01/21/2000

99-2085#
10
uCi/Sample

0.00016
0.35913
0.00034
0.01937
0.00348
0.06967
0.15603
0.02542

Airborne c
ontaminati
on

01/21/2000

99-2061#
6
uCi/Sample

0.00006
0.11461
0.00031
0.01423
0.00482
0.07517
0.15466
0.02520

Page: 2

Average
Data Set

Abundance

0.00019
0.38917
0.00062
0.03185
0.00786
0.13883
0.28799
0.04855
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Sample Data Set Value Comparison
(Last Column is Average Value for All Data Sets)

Waste :

Date :
Sample Id :

Units :
Nuclide

Co-60
Sr-90
Tec-99
Cs-137
Eu-154
Pu-238
Pu-239
Pu-240
Am-241
H-3
Cc-14
Fe-55
Ni-59
Ni-63
1-129
Pm-147
U-232
Cm-245
Cm-246
U-233
U-234
U-235
U-236

Airborne ¢
ontaminati
on
11/02/1999

99-1961

uCi/Swipe
4 97E-05
1.72E-01
2.02E-05
5.57E-01
1.38E-03
3.13E-04
8.14E-05
5.66E-05
2.77E-03

*k
Jek
*k
ke
ok
*%k
ek
*x
*k
*k
ke
deor

*%

Airborne C
ontaminati
on

11/02/1999
99-1959

uCi/Swipe
1.57E-04
4.00E-01
2.15E-06
7.08E-01
3.61E-03
7.39E-04
1.91E-04
1.33E-04
6.81E-03

drk
ek
*k
ke
N
*k
*k
*k
k
ke
ok
*h

*K

** - Indicates NO Value for Nuclide

Analysis of Multiple Sample Data Sets (SCAL)

Airborne ¢
ontaminati
on

11/02/1999
99-1960

uCi/Swipe

i

1.22E-01
1.17E-05
2.44E-01
1.05E-03
1.39E-04
3.70E-05
2.57E-05
1.66E-03

w
ek
*k
*k
*k
ke
*%k
*%
*k
*x
*%
*k

*%

Airborne ¢
ontaminati
on
11/12/1999

99-2062

uCi/Swipe
2.36E-04
8.47E-01
1.01E-08
1.83E+00
5.58E-03
1.87E-03
4 96E-04
3.44E-04
1.37E-02

o
ke
ke
e
Yedkr
ek
L d
*%
dedke
*x
*k
*d

*x

Airborne ¢
ontaminati
on

11/12/1999
99-2085

uCi/Swipe
1.11E-04
5.05E-01
2.58E-05
1.32E+00
4.09E-03
9.72E-04
2.51E-04
1.74E-04
6.00E-03

*x
ik
*x
ek
*x
Yok
*k
*%
sk
**%
i
*%

nx

Airborne c
ontaminati
on
11/12/1999

99-2060

uCi/Swipe
2.70E-04
1.12E+00
1.09E-06
2.67E+00
8.86E-03
1.96E-03
5.17E-04
3.60E-04
1.70E-02

ke

ok

ek

ek

w¥k

ke

*k

*k

sk

**

Lid

*%

xk

Session Date ;

Airborne ¢
ontaminati
on

11/12/1999
99-2061

uCi/Swipe

1.02E-04

2.80E-01
3.97E-07
1.11E+00
1.99E-03
5.02E-04
1.23E-04
8.57E-05
4.24E-03

Jedr
ok
e
ke
*h
e
ok
Kk
*ek
*
ELd
*k

*k

71112014

Airborne c
ontaminati
on
11/12/1999

99-2059

uCi/Swipe
1.56E-04
6.10E-01
7.11E-07
3.18E+00
4 64E-03
9.84E-04
2.60E-04
1.80E-04
8.71E-03

*%
dek
sk
Lad
e
*%
Yo
ek
*k
*k
**
*k
*k

Kk

Airbarne ¢
ontaminati
on

01/21/2000
99-2085#
10
uCi/Sample
1.78E-03
2.40E+00
4 81E-05
4 87E+00
2.13E-02
4 38E-03
1.13E-03
7.87E-04
2.64E-02
6.52E-06
4 76E-04
1.81E-03
1.03E-04
7.33E-03
7.74E-05
5.16E-02
2.00E-04
1.16E-02
1.89E-03
5.49E-06
1.93E-06
1.50E-07
3.49E-07

Page :

Airborne ¢
ontaminati
on

01/21/2000
99-2061#
6
uCi/Sample
1.52E-03
2.28E-01
1.62E-05
1.37E+00
1.60E-03
2.98E-04
7.67E-05
5.33E-05
6.33E-03
2.34E-06
1.24E-03
1.98E-03
1.36E-03
7.92E-05
3.82E-03
2.14E-04
2.51E-03
4.09E-04
4.18E-06
1.47E-06
1.87E-07
4.35E-07

Average
Value
ALL
Data Sets

4.47E-06
1.31E+00
3.57E-03
-7.71E-04
2.00E-04
1.39E-04
6.97E-03
3.91E-06
7.68E-04
1.89E-03
1.03E-04
3.16E-03
7.83E-05
1.40E-02
2.07E-04
5.40E-03
8.79E-04
4.79E-06
1.68E-06
1.67E-07
3.90E-07
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Waste :

Date :
Sample Id :

Units :
Nuclide
U-238
Np-237
Pu-241
Pu-242
Am-243
Cm-242
Cm-244

Totals :

Co-60/

Cs-137 Ratios:

Airborne ¢
ontaminati
on

11/02/1999
99-1961

uCi/Swipe

7.34E-01

8.92E-05

Airborne C
ontaminati
on

11/02/1999
99-1959

uCi/Swipe

%k
dede
ddke
ek
ke
L

*k

1.12E+00

2.22E-04

** - Indicates NO Value for Nuclide

Airborne ¢
ontaminati
on

11/02/1999
99-1960

uCi/Swipe

L]
ok
%k
Yk
*k
*x

ke

3.69E-01

ke

Airborne ¢
ontaminati
on

11/12/1999
99-2062

uCi/Swipe
*%k
wh
ek
ok
ke
*x

*%

2.70E+00

1.20E-04

Airborne ¢
ontaminati
on
11/12/1999

99-2085

uCi/Swipe
i
ek
*k
ok
*%k
¥k

e

1.84E+00

8.41E-05

Airbome ¢
ontaminati
on

11/12/1999
99-2060

uCi/Swipe

3.82E+00

1.01E-04

Airborne ¢
ontaminati
on

11/12/1998
99-2061

uCi/Swipe

ksl

*k

*%

1.40E+00

9.19E-05

Airborne c
ontaminati
on

11/12/1999
99-2059

uCi/Swipe

*k
*k
T
dek
*x
sk

*k

3.80E+00

4.91E-05

Airborne ¢
ontaminati
on

01/21/2000

' 99-2085#

10
uCi/Sample

1.24E-06
1.17E-05
2.67E-02
2.52E-05
1.44E-03
2.59E-04
5.18E-03

" 7.43E+00

3.66E-04

Page :

Airborne ¢
ontaminati
on

01/21/2000
99-206 1#

6
uCi/fSample

1.04E-06
1.86E-03
5.02E-06
2.31E-04
7.82E-05
1.22E-03

1.62E+00

1.11E-03

Average
Value
ALL
Data Sets

1.24E-06
3.49E-06
7.05E-03
1.12E-05
5.77E-04
1.42E-04
2.51E-03

1.81E+00
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Analysis of Multiple Sample Data Sets (SCAL)

NRC Criteria for Scaling Factors (+/- 10) are Exceeded as Follows :

Session Date : 7/1/2014

Page: 1
Sample Average
Nuclide Sampleid Date Scaling Factor Scaling Factor Variance
Tc-99 99-1961 11/02/1999 3.63E-05 3.42E-06 10.61
Tc-99 99-1960 11/02/1999 4.80E-05 3.42E-06 14.03

Tc-99 99-2059 11/12/1999 2.24E-07 3.42E-06 15.28
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APPENDIX 10 - Melter Smeaf Survey Report

124255 _ Radiation and Contamination Survey Report
Survey Number Waest Valley Nuclear Services Co.
Location EDR : instruments Used
Work Area EDR TYPE 7 SERIAL # EFF.
SCINTILLATION |7, [CRTE
Purpose Of SUPPORT ENTRY oM v < 2
Survey [ONIZATION 2
PROPORTIONAL TEAA) | 44377 o |26, 7
Additional Information Attached Oves O no w ONBACK | B 7%
SMEARABLE NET
: AREAMATERIALS SURVEYED (DPMI100 cm 3 DIRECT CHECK RADIATION LEVEL
| COUNT TIME_|_MIN NET CPM
| m Cor. Cor. Reading
| ALPHA BETA ALPHA BETA READING DISTANCE | Factor
| (3N MASES A0 o200 — < [
D A s <20 (<2 <5 |</@
() 220 | AP 48 | 2o —
o < 2> [« o< g [</o=

SMEALS [ Vi Cell
(al\ spoiss - MET=R [ : A | Congies

)oo c.r—L 3

CEMT

U\
N
L

MEHT

LA

2

3

{
2 N 52 h,%m
3 — . 8 \Coartedt
/
>N
3

l
3
?
§
(1

CONCLUSIONS - AREA'MATERIALS RELEASABLE NON-RELEASABLE INFORMATION ONLY
COMMENTS (IF ANY): - & ol %

RECOMMENDATIONS: SNO FURTHER ACTION REQUIRED D FURTHER ACTION REQUIRED
IF FURTHER ACTION REQUIRED, DESCRIBE:

Technician Date: 20 Apr 2004 Revlewer .
Name 208012908 ame (Print): 7 1L Date:
Signature: ime: 08[@

Signature: AL A Time: A4

D

WV-1156, Rev. 10 124255 ‘
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SMEARABLE NET COMMENTS:

(DPM100 cm 2)
Count Tme . Min.
% | ALPR R
19\ <20 [ oo ZD/A _ . /*/cw—m%cuﬂ{
:,3 : vaéﬁ /Z/G’ -G

|

A R V - T T T TN
71120 | <2eo N

373 792 @ﬁr)‘:%?a N
; <20 ] 253 ~

< 2o | < oo S L
/! ] /
(- @
13| < 2o < 2e0
et -
Z4 BF=1PA : 2 A

Nl VA Y, %
2 71 G T Coct & vz
{156 | /977 . Tof 3ol os
g@ 23\2 2?@; D SisTE foo st fséorrc;u R.ol o3
A | <2 | 27> @ 5‘552 [D.O /00

: , A
et | )| Sactled 1o
s 7 G &e (VR _ Sbe | ROT &,
- o) @
LGl c A0 £ 2

S @ &
S © 1z

Survey #: 124255

WV-1158, Rev. 10
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CALC-2007-_048
Page _lof 2
Radiological Engineering Calculation

Rule of thumb calcutation to convert RO-20 Window Open (wo) readings of paper smears in mR/hr to dpm Beta-
gamma.

Background

There are times in High Contamination Areas that a paper smear will have too much activity on it to be able to
count it with normally used instruments (Tennelec/GMs). This calculation will provide a rule of thumb to convert
mR/hr Window Open (wo) readings using and RO-20 to dpm beta-gamma on paper smears.

1. This is for paper smears only; cloth smears typically pick up more activity.

2. The primary beta-gamma isotopes are Cs-137 and Sr-90.

3. Smearis held close to contact to a RO-20 (in a plastic bag) with the wo.

4. The highest and lowest smear from the surveys were eliminated to avoid single smear bias (surveys
142175 and 121948.

Evaluation
See Attached Calculation Sheet.
Conclusions

When counting paper smears with a (wo) R0-20 in a plastic bag, 1mR/hr = approximately 67,000 dpm beta-
gamma,

Prepared by: __David Biela W M IR-AE-07

Print Name / Signature / Date

Peer Reviewed by: ___Richard siack / /2/2 ¢ /07

Print Name / qignatur_e / Date
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CALC-2007-_048
Page 2of 2
Radiological Engineering Calculation

Rule of thumb calculation to convert RO-20 Window Open (wo) readings of paper smears in mR/hr to dpm Beta-
: gamma. '

SURVEY RESULTS .

- SURVEY mR/hr RO- dpm (based on gm dpm /1 mR/hr RO-20 (wo)
NUMBER 20 (wo) conversion) :
142175 0.8 62,500 78,125
142175 0.3 15,625 52,083
121948 15.0 1,250,000 83,333
121948 9.0 500,000 55,556
AVERAGE ' 67,274
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APPENDIX 12 - Melter Act and Decay Calc for Exterior Surface Contamination

MeHer Surface Area
Surface
Suface  ares
Sufece  sres  (cm’)Both

e

Length (in} Helght (in} nea(w’) (cm’) sides
Electrode Face & Opposite side
Mehter body 1055 75.75 7991625 51550.77 103117.54
Melter tid 1055 s 2584.75 1667577 33851546
Malter base 129.75 12 1557 10045.14 20090.282
= —— e v e
Surface _J- P
Suface  area -
Sufsce  mrea  (om®Both
Length (in) Height (in) areaia’)  (em) sides
Sides Adfacentto Ehectrodes
Metter body & base 1245 .75 10675.38 6237648 13775298
Melter Iid 85,25 5 2085563 1345522  26910.43
Surface
suface  aren
Surface  wrem  (em?)Both
Length {in) Width {in) weaia?)  (em')  seclions
Top
Discharge Area {times 2} 36875 47.8125 1762.086 1137473 22749.45
Lid Assembily area 85.125% 105.5 2920.633 57939.%
Bottom 129.75 12475 1724053 111229

Total surface ares of Melter box= 51314101 cm®

Ancelart Equipment on Lid of MELTER
Surface  Surface

Mumber of Radivy area area
Hems (in) () tem'y
100 L] 0s 14137 91206

Total surfaca ares of MELTERs 52226161 cm®

Total Activity Calculation

Smear Total
Smear Result  sample  Surface  wyipe Total Act
R/br Arescm’ Areaem’ Efficeatcy dpm/cm’  Total dpm (<
6 100 5222616 10% 4020000 2.09949E+12 9.46

1. Per RP Englneer - 1mA/hr =67,000 dpm B
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APPENDIX 12 - Activity Calculation for

Surface Contamination of Exterior of MELTER

Airborene Sample Data From Refractory Final Isotopic Data Used for.Characterization
Ave Data Set
Scaling Factor Scaling
Isotope (from Airborne) ]lsotope Factors Isotope Scaling Factors |% Abundance Act (Ci)
Cs-137 1.00E+00]Cs-137 1.00E+00]Cs-137 1.00E+00 67.975%]| 6.43E+00
Ba-137m Ba-137m 0.944 times Cs-137 | 6.07E+00
Sr-90 3.48E-01{5r-90 4.42E-01]Sr-90 4,42€-01 30.045%| 2.84E+00
Y-90 Y-90 Same as Sr-90 2.84E+00
Pm-147 1.07E-02 ) Pm-147 1.07E-02 0.727%| 6.88E-02
Am-241 5.33E-03]Am-241 2.66E-03]Am-241 5.33E-03 -0.362%)| 3.43E-02
Eu-154 2.73E-03]|Eu-154 4.57E-03|Eu-154 4.57E-03 0.311%| 2.94E-02
Ni-63 2.41E-03 Ni-63 2.41E-03 0.164%| 1.55E-02
Fe-55 1.45E-03 Fe-55 2.45E-03 0.167%)| 1.58E-02
Pu-238 5.89E-04]Pu-238 4.82E-04|Pu-238 5.89E-04 0.040%| 3.79E-03
C-14 5.88E-04 Cc-14 5.88E-04 0.040%| 3.78E-03
Co-60 1.81€-04}Co-60 2.04E-04|Co-60 2.04E-04 0.014%} 1.31E-03
U-232 1.58E-04 U-232 1.58E-04 0.011%| 1.02E-03
Pu-239 1.53E-04|Pu-239 1.16E-04fPu-239 1.53E-04 0.010%{ 9.84E-04
Pu-240 1.06E-04}Pu-240 8.83E-05]Pu-240 1.06E-04 0.007%| 6.82E-04
Ni-59 7.88E-05 Ni-59 7.88E-05 0.005%| 5.07E-04
1-129 5.99E-05 1-129 5.99E-05 0.004%| 3.85E-04
U-233 3.66E-06fU-233 1.82E-06]U-233 3.66E-06 0.000% 2.35E-05
Tc-99 3.42E-06|Tc-99 1.62E-04|Tc-99 1.62E-04 0.011%| 1.04E-03
H-3 2.99E-06 H-3 2.99E-06 0.000%| 1.92E-05
U-234 1.29E-06]U-234 8.68E-07|U-234 1.29E-06 0.000%| 8.30£-06
U-238 9.48E-07|U-238 3.62E-07|U-238 9.48E-07 0.000%| 6.10E-06
U-236 2.98E-07|U-236 6.46E-07|U-236 6.46E-07 0.000%)| 4.15E-06
U-235 1.28E-07JU-235 2.15E-07]U-235 2.15E-07 0.000%| 1.38E-06
Cm-242 2.13E-05|Cm-242 2.13E-05 0.001%| 1.37E-04
Am-243 2.09E-05]Am-243 2.09E-05 0.001%| 1.34E-04
Cm-243 1.25E-05]Cm-243 1.25E-05 0.001%| 8.04E-05
Th-228 7.08E-06|Th-228 7.08E-06 0.00048%| 4.56E-05
Np-237 2.63E-06|Np-237 2.63E-06 0.00018%| 1.69E-05
Th-232 1.30E-07|Th-232 1.30E-07 0.00001%| 8.35E-07
Th-230 4.73€-08|Th-230 4.73E-08 0.000003%| 3.04E-07
Pu-241 1.15E-03|Pu-241 1.15E-03 0.078%| 7.42E-03
Cm-244 3.34E-04|Cm-244 3.34E-04 0.023%| 2.15€-03

1. Used maximum smear result from Survey Number 124255 to calculate total act on exterior of melter.
2. Used 67,000 dpm = 1 mR/hr to convert from Dose to Act/100 cm2
3. Used wiping efficiency of 10% (within DOT guidelines)
4. Activity calculated is presumed to be removable only - no value calculted for fixed.
5. Surface area of melter was derived from Reference Drawings and included ancelary equipment on top lid
(elecrtodes, airlift, passive cooled feed nozzel)for 100 electrodes being 4" tall with a 0.5" radius

6. Decay was not included in activity determination since smear was taken 4/20/04
7. Isotopic distribution included the higher of the two scalling factors when comparing results from Airborne
samples and the Average Geomean of all of the batches (refractory distribution). If isotopes did not appear
a distribution, they were added at their respetive abundance for that material resulting in a relative
abundanc of 1.47
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Radcalc 4.1 9/9/2014 10:58 AM ‘

File Name: Act Calc for Exterior Surface Contamination.rad

This report was generated using an unvalidated instaltation of Radcalc version 4.1.

Radcalc 4.1: C:A\WVDP - Melter\Recharacterization Information\Exterior of Melter\Act Calc for Exterior Surface
Contamination.rad

Performed By:  Chris Brandjes
Checked By:

Input Information

Comments:
Activity Calc for Exterior Surface of Melter

Initial Source Data:

Isotope Ci Gm TBq
H-3 1.920E-05 1.997E-09 7.104E-07
C-14 3.780E-03 8.439E-04 1.399E-04
Fe-55 1.580E-02 6.641E-06 5.846€E-04
Co-60 1.310E-03 1.158E-06 4.847E-05
Ni-59 5.070E-04 6.352E-03 1.876E-05
Ni-63 1.550E-02 2.745E-04 5.735E-04
Sr-90 - 2.840E+00 2.056E-02 1.051E-01
’ Tc-99 1.040E-03 6.157E-02 3.848E-05
1-129 3.850E-04 2.235E+00 1.425E-05
Cs-137 6.430E+00 7.397E-02 2.379E-01
Pm-147 6.880E-02 7.417E-05 2.546E-03
Eu-154 2.940E-02 1.088E-04 1.088E-03
Th-228 4 560E-05 5.563E-08 1.687E-06
Th-230 3.040E-07 1.475E-05 1.125E-08
Th-232 8.350E-07 7.615E+00 3.090E-08
U-232 1.020E-03 4.621E-05 3.774E-05
U-233 2.350E-05 2.440E-03 8.695E-07
U-234 8.300E-06 1.335E-03 3.071E-07
U-235 1.380E-06 6.386E-01 5.106E-08
U-236 4.150E-06 6.494E-02 1.536E-07
U-238 6.100E-06 1.815E+01 2.257E-07
Np-237 1.690E-05 2.398E-02 6.253E-07
Pu-238 3.790E-03 2.213E-04 1.402E-04
Pu-239 9.840E-04 1.587E-02 3.641E-05
Pu-240 6.820E-04 3.005E-03 2.523E-05
Pu-241 7.420E-03 7.170E-05 2.745€-04
Am-241 3.430E-02 1.001E-02 1.269E-03
Am-243 1.340E-04 6.710E-04 4 958E-06
Cm-242 1.370E-04 4.138E-08 5.069E-06
Cm-243 8.040E-05 1.640E-06 2.975E-06
Cm-244 2.150E-03 2.642E-05 7.955E-05
Total Activity: 9.457E+00 3.499E-01

* Radionuclides with an A1/A2 fraction of less than 0.001 will not be shown in the output.

Container Data:

Container Void Volume: 0 m*3
Container Mass: 1 kg
Mass of solid beryllium, lead, graphite, and hydrogenous

material enriched with deuterium: 0 kg
Gross Mass: 10430 kg

Waste Data:

Waste Form: Normal
Waste State: Solid
Waste Volume: 2 m*3
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Radcalc 4.1 9/9/2014 10:58 AM
File Name: Act Calc for Exterior Surface Contamination.rad
Waste Mass: 10430 kg
Mass of solid lead: ’ 0 kg
Mass of solid beryllium, graphite, and hydrogenous
material enriched with deuterium: 0 : kg
Waste Void Volume: 0 m*3

Decay Time Data:
Date to begin source decay: 4/20/2004

Date container sealed: 9/2/2014
Radioactive Decay Results
Decayed Source:

Isotope Ci Gm TBq

H-3 1.072E-05 1.115E-09 3.966E-07
Cc-14 3.775€E-03 8.429E-04 1.397E-04
Fe-55 1.141E-03 4.797E-07 4.223E-05
Co-60 3.351E-04 2.961E-07 1.240E-05
Ni-59 5.070E-04 6.352E-03 1.876E-05
Ni-63 1.443E-02 2.556E-04 5.340E-04
Sr-90 2.213E+00 1.602E-02 8.187€-02
Y-90 2.213E+00 4.070E-06 8.189E-02
Tc-99 1.040E-03 6.157E-02 3.848E-05
-129 3.850E-04 2.235E+00 1.424E-05
Cs-137 5.062E+00 5.823E-02 1.873E-01
Ba-137m 4.778E+00 8.879E-09 1.768E-01
Pm-147 4.445E-03 4.792E-06 1.645E-04
Sm-147 1.593E-12 6.938E-05 5.893E-14
Eu-154 1.274E-02 4.713E-05 4.713E-04
Hg-206 3.774E-18 3.369E-26 1.396E-19
TI-206 2.650E-16 1.220E-24 9.805E-18
TI-207 4.377E-11 2.298E-19 1.620E-12
TiI-208 3.317E-04 1.120E-12 1.227E-05
T1-209 4.920E-10 1.203E&-18 1.820E-11
TI-210 2.861E-13 4.153E-22 1.058E-14
Pb-209 2.278E-08 4.941E-15 8.428E-10
Pb-210 1.986E-10 2.585E-12 7.349E-12
Pb-211 4.389E-11 1.778E-18 1.624E-12
Pb-212 9.232E-04 6.645E-10 3.416E-05
Pb-214 1.362E-09 4.154E-17 5.039E-11
Bi-209 4.268E-27 4.740E-11 1.579E-28
Bi-210 1.979E-10 1.595E-15 7.322E-12
Bi-211 4.389E-11 1.069E-19 1.624E-12
Bi-212 9.232E-04 6.301E-11 3.416E-05
Bi-213 2.278E-08 1.176E-15 8.428E-10
Bi-214 1.362E-09 3.085E-17 5.040E-11
Bi-215 3.602E-17 3.048E-25 1.333E-18
Po-210 1.789E-10 3.982E-14 6.621E-12
Po-211 1.198E-13 1.156E-24 4.433E-15
Po-212 5.914E-04 3.311E-21 2.188E-05
Po-213 2.229E-08 1.767E-24 8.247E-10
Po-214 1.362E-09 4.229E-24 5.039E-11
Po-215 4.389E-11 1.489E-24 1.624E-12
Po-216 9.232E-04 2.651E-15 3.416E-05
Po-218 1.362E-09 4.893E-18 5.040E-11
At-215 1.756E-16 3.346E-31 6.496E-18
At-217 2.278E-08 1.415E-20 8.429E-10
At-218 2.588E-13 7.502E-24 9.576E-15
At-219 3.714E-17 3.893E-26 1.374E-18
Rn-217 2.734E-12 2.839E-26 1.011E-13
Rn-218 2.588E-16 1.750E-28 9.576E-18
Rn-219 4.389E-11 3.374E-21 1.624E-12
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9/9/2014 10:58 AM ‘

File Name: Act Calc for Exterior Surface Contamination.rad

Rn-220
Rn-222
Fr-221
Fr-223
Ra-223
Ra-224
Ra-225
Ra-226
Ra-228
Ac-225
Ac-227
Ac-228
Th-227
Th-228
Th-229
Th-230
Th-231
Th-232
Th-234
Pa-231
Pa-233
Pa-234
Pa-234m
U-232
U-233
U-234
U-235
U-235m
U-236
U-237
U-238
Np-237
Np-239
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Am-243
Cm-242
Cm-243
Cm-244

Total Activity:
w/o Daughters:

Decay Heat:

Heat Generated on Start Date:

9.232E-04
1.362E-09
2.278E-08
6.190E-13
4.389E-11
9.232E-04
2.287E-08
1.364E-09
5.957E-07
2.278E-08
4.485E-11
5.957E-07
4.364E-11
9.232E-04
2.300E-08
3.048E-07
1.380E-06
8.350E-07
6.100E-06
3.026E-10
1.701E-05
9.148E-09
6.100E-06
9.202E-04
2.350E-05
8.406E-06
1.380E-06
9.832E-04
4.150E-06
1.107E-07
6.100E-06
1.701E-05
1.339E-04
3.492E-03
9.838E-04
6.832E-04
4.494E-03
3.383E-02
1.339E-04
1.380E-11
6.327E-05
1.442E-03

1.436E+01
7.361E+00

Heat Generated on Seal Date:

1.005E-12
8.855E-15
1.312E-16
1.600E-20
8.569E-16
5.765E-09
5.833E-13
1.380E-09
2.185E-09
3.926E-13
6.202E-13
2.666E-13
1.420E-15
1.126E-06
1.081E-07
1.479E-05
2.596E-12
7.615E+00
2.634E-10
6.406E-09
8.198E-10
4.633E-15
8.883E-15
4.169E-05
2.440E-03
1.352E-03
6.386E-01
3.195E-11
6.494E-02
1.356E-12
1.815E+01
2.414E-02
5.772E-10
2.039E-04
1.686E-02
3.011E-03
4.342E-05
9.873E-03
6.703E-04
4.168E-15
1.291E-06
1.772E-05

0.01185
0.04054

Regulatory Requirements Warning

3.416E-05
5.040E-11
8.429E-10
2.290E-14
1.624E-12
3.416E-05
8.461E-10
5.047E-11
2.204E-08
8.429E-10
1.660E-12
2.204E-08
1.615E-12
3.416E-05
8.509E-10
1.128E-08
5.106E-08
3.090E-08
2.257E-07
1.120E-11
6.295E-07
3.385E-10
2.257E-07
3.405E-05
8.695E-07
3.110E-07
5.106E-08
3.638E-05
1.536E-07
4.095E-09
2.257E-07
6.295E-07
4.953E-06
1.292E-04
3.640E-05
2.528E-05
1.663E-04
1.252E-03
4.953E-06
5.106E-13
2.341E-06
5.336E-05

5.313E-01
2.724E-01

w
w

Radcalc utilizes numerically based criteria to classify packages against the regulations. Many regulations also include
subjective criteria that Radcalc does not consider. The user must check to ensure that all requirements in the regulations are

met.

DOT Classification Results

* DOT classification calculations are made at the end of the user-specified decay time.

Radioactive Determination:

Radioactive:

Yes

(ACEMs and ALECs > 1.0)
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Radcalc 4.1

File Name: Act Calc for Exterior Surface Contamination.rad

ACEM Limit Fraction: 2022 ACEMs
ALEC Limit Fraction: 27130000 ALECs
*. This package is not exempt from 49 CFR Subchapter C.
Effective A2s for Mixture: 1.275E+11 Bq
Type Determination:
Type: B
A2 Limit Fraction: 2136 A2s
Limited Quantity Determination:
Limited Quantity: No
Activity: 2.136 A2
14.36 Ci
0.5313 TBq
Fissile: Yes
Fissile Excepted: Yes (a)
LSA Determination:
LSA-I: No
LSA-Il: Yes
LSA-IIE: Yes
Specific Activity: 2.047E-07 A2/gm
1.376E-06 Cilgm
HRCQ Determination:
HRCQ: No
A2 Limit Fraction: 2.136 A2s
Activity: 14.36 Ci
0.5313 TBq
Fissile Determination:
Fissile: Yes
Fissile Excepted Determination:
Fissile Excepted: Yes (a)
Fissile Mass: 0.6569 gm
Container beryliium, lead, graphite,
and hydrogenous material
enriched with deuterium: 0 gm
Container Mass: 1000 gm
Waste lead: 0 gm
Waste beryllium, graphite,
and hydrogenous materiat
enriched with deuterium: 0 gm
Waste Mass: 10430000 gm
Solid Non-Fissile Mass: 0 gm
Total Uranium Mass: 18.86 gm
U-233 Mass: 0.00244 gm
U-235 Mass: 0.6386 gm
Uranium Enrichment: 3.387 %
Total Plutonium Mass: 0.01912 gm
Pu-239 Mass: 0.01586 gm
Pu-241 Mass: 4.342E-05 gm
Reportable Quantity Determination:
Reportable Quantity: Yes
RQ Limit Fraction: 36.84 RQs
Shipping Papers and Labels:
Isotope Number of A2s Fraction of A2s Cumulative A2s
+ Am-241 1.252 0.586 1.252

Page 4
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{Number of ACEMs)
(Number of ALECs)

(A2s > 1.0)
(Number of A2s)

(Solid, activity > 0.001 A2)

(Fissile excepted, ACEMs > 30 x rad limits)
(A2s/gm <= 0.0001)
(A2s/gm <= 0.002)

(A2s <= 3000, Activity <= 1000 TBq)

(Contains fissile isotopes per 49 CFR 173.403)

(Fissile isotopes <= 2 grams)

(RQs>=1.0)
(Number of RQs)

Cumulative Fraction of A2s
0.586
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Radcalc 4.1

File Name: Act Calc for Exterior Surface Contamination.rad

+ Cs-137 0.3121 0.1461 1.564 0.7322

+ Sr-90 0.2729 0.1278 1.837 0.8599

+ Pu-238 0.1292 0.0605 1.966 0.9204

+ Pu-239 0.0364 0.01704 2.002 0.9374

+ Th-228 0.03416 0.01599 2.037 0.9534
U-232 0.03405 0.01594 2.071 0.9694
Cm-244 0.02668 0.01249 2.097 0.9819
Pu-240 0.02528 0.01183 2123 0.9937
Am-243 0.004953 0.002319 2.128 0.996
Pu-241 0.002771 0.001297 213 0.9973
Cm-243 0.002341 0.001096 2.133 0.9984

+ Contains 95% of the total A2s and must be included per 49 CFR 173.433.
Radionuclides comprising less than 0.1% of the total A2s are not shown in the list.

*

9/9/2014 10:58 AM

DOE Classification Results

*  DOE classification calculations are made at the end of the user-specified decay time.

DOE-STD-1027 Category Determination:

Category: <Cat3 (Cat3s <= 1.0)
Cat 2 Limit Fraction: 0.000995
Cat 3 Limit Fraction: 0.309

* The DOE-STD-1027 category determination is based on dose-related limits.
The user must apply any criticality-related limits separately.

Dose-Equivalent Curies:

ICRP-72 DE-Ci: 0.0374
FGR-11 DE-Ci: 0.05027
TRU Waste Determination:
TRU Waste: No (TRU activity <= 100 nCi/gm)
TRU Activity: 3.758 nCil/g
WIPP Quantities:
FGE Value: 04294
PE-Ci Value: 0.04041

NRC Classification Results

* NRC classification calculations are made at the end of the user-specified decay time.

NRC Container Category:
Container Category: [H]
LSA-I: No
LSA-II: Yes
LSA-lI: Yes
Total Activity: 14.36 Ci
A2 Limit Fraction: 2.136 A2s
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WVMP SAR Reference 1-12

West Valley Melter Package (WVMP) — Comparison of AWS
D1.1, Structural Welding Code and ASME Section lll,
Subsection ND Welding Requirements, SRNL-L4430-2015-
00001, D.N. Maxwell, SRNL Material Science and Technology.
March 2015



@SRNL

SAVANNAH RIVER NATIONAL LABOQRATORY

CPERATED BY SAVANNAH RIVER RUCLEAR SOLUNIONS

Pagelof 5
SRNL-L4430-2015-00001

Date: 3/27/2015
To:  J.L. England

Program Manager, Packaging Technology
R&D Engineering

From: D.N. Maxwell,(@'W*(g
SRNL/MS&T, Material Science and Technology

West Valley Melter Package (W VMP) — Comparison of AWS D1.1. Structural Welding Code and
ASME Section IIl, Subsection ND Welding Requirements

The WVMP is fabricated of low alloy carbon steel materials joined by using the welding processes of
flux core arc welding (FCAW), gas tungsten arc welding (GTAW), shielded metal arc welding
(SMAW), and submerged arc welding (SAW). Requirements for use of these welding processes,
fabrication, and all welding performed on this melter package were in accordance with the American
Welding Society (AWS) D1.1 Structural Welding Code — Steel, 1998 Edition (AWS D1.1).

The melter package was manufactured by American Tank and Fabricating of Cleveland, Ohio.

Prior to use, the melter package is required to meet or provide an equivalent level of safety to
NUREG/CR -3019, UCRL-53044, RM, Recommended Welding Criteria for Use in the Fabrication of
Shipping Containers for Radioactive Materials NUREG/CR-3019), Category Il containment related
welds. This criterion is based on the requirements of the American Society of Mechanical Engineers
(ASME) Section 111, Division 1, Subsection ND, 2004 Edition (ASME Section 111 ND).

The following entails a comparison of the welding requirements set forth by the specified code and
standards based on review of the WVMP welding documentation package'.

! Welding Documentation Package included - WMG Inc, West Valley Melter Container drawings 4005-DW-001, pages 1 thru
8, weld records, weld map, MT & VT reports, CMTR’s, load test, welder qualifications, WPS’s & PQRs, and NDE
qualifications.

We put science to work.™

SAVANNAH RIVER NATIONAL LABORATORY - AIKEN, SC USA 29808 + SRNL.DOE.GOV
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WELDING REQUIREMENTS

NUREG/CR-3019 -
Containment Related Welds,
Category I; ASME Section 111,
Sub. ND

Fabrication Recorded
Attributes/Code of Record —
AWS D1.1, 1998 Edition

Equivalency

Differences Identified

Base Materials — ND-2000
(except ND-2300 and ND-4100)

NUREG/CR-3019 and ASME
Subsection ND require fracture
toughness testing.

ND-2121(a) - Pressure retaining
material shall conform to the
requirements of one of the
specifications for materials listed
in Tables 1A, 1B, and 3, Section
11, Part D, Subpart 1.....

ND 2121(e) - “Welding and
brazing materials used in
manufacture of items shall
comply with an SFA
specification in Section II, Part
C, except as otherwise permitted
in Section IX, and shall also
comply with the applicable
requirements of this Article.

ND2531 - Plates shall be
examined in accordance with the
requirements of the material
specification.

Base materials approved for use
— A36, A572 grade 50/60 (sub.
A633 E/C), A516 grade 70 —
Thickness (1/8” 1/2™, 17,27, 4
)

Welding materials approved for
use — E71T-1 (spec. A5.20),
ER70S-3 (spec. A5.18), ES1TI-
AlM (spec. A5.29), E7018
(spec. A5.1), and EAl (spec.
AS5.23). Each material met the
applicable AWS A5.X
specification.

Visual examination performed
on base material prior to
welding.

Base materials approved by ASME and
AWS, same SA (ASME specification
designation) and ASTM specifications as
applicable. o

SFA Specifications (ASME) required in
Section III, ND, are identical to that listed
in AWS A5.X Specifications.

Plates were examined prior to welding.

No fracture toughness documentation is
contained in the welding documentation
package for base or weld material except
for ASTM A633 Grade E (3" x 937 x
330™). A633 was an allowable substitution
for A572 Grade 60 material. Reference
drawing 4005-DW-001, Revision 4, Sheet 1
of 8, General Note 13.

Reference Welding Materials, ND-2400

No purchase order specification available.
Therefore, plate examination requirements
unknown. However, receipt inspection
records document that MT examination was
performed on the SA/AS516 6™ thick
material.

We put science to work.™
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Welding Materials — ND-2400

NUREG/CR-3019 and ASME
Subsection ND require fracture
toughness testing.

ASME Section III, Subsection
ND requires filler material
testing for tensile and chemistry.

ND-2440 - Suitable storage and
handling of electrodes, flux, and
other welding material shall be
maintained. Precautions shall be
taken to minimize absorption of
moisture by fluxes and cored,
fabricated, and coated
electrodes.

Welding Materials Used —
E71T-1 (spec. A5.20), ER70S-3
(spec. A5.18), E81TI-AIM
(spec. A5.29), E7018 (spec.
A5.1), and EA1 (spec. A5.23)

Section 5.3 establishes in detail
the storage and handling
requirements for welding
consumables and electrodes.

Although fracture toughness, chemical, and
tensile test results are not available through
CMTRs, the filler material used in the
FCAW, SMAW and SAW process met
these requirements through due process by
the manufacturer in order to meet the
applicable AWS AS5.X Specification as
specified in the welding procedure
specification (WPS).

Storage and handling requirements of
welding materials are equivalent.

The filler material certified material test
reports (CMTRs) verifying fracture
toughness, tensile, and chemistry are not
available.

None

Joint Design/Fabrication — ND-
4200/4400

ASME Section III, Subsection
ND requires full penetration butt
welds for Category A, B, C, and
D weld joints except for
Category D branch connections.
Partial penetration welds are
allowed for branch connections.

ASME Section I1X approved
welding processes.

Welding preparation and
welding profile requirements.

Weld Joint/Welds -
Complete/partial joint
penetration v-groove, fillet and
plug welds meet AWS
prequalified joint design.

Welding Processes — FCAW,
GTAW, SMAW, and SAW

Welding preparation and
welding profile requirements.

The WVMP full penetration welds are the
ones associated with the lifting lugs, railcar
securement lugs, and sacrificial shock
absorbers and do not allow radiographic
examination due to joint geometry.

Welding processes used (FCAW, GTAW,
SMAW, and SAW) are approved for use by
ASME Section IX.

Weld joint preparation, groove type, weld

type, and welding profiles used in the

fabrication.

Partial penetration welds are not allowed
for corner joints.

None

None
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Heat Treatment — ND-4600

ASME Section III, Subsection
ND requires heat treatment for
the thickness and material used.
PWHT exemptions are allowed
when specific preheats are
performed (250° F min. and an
intermediate post weld soak at
300° F min. for 2hr. for material
over 3” thick).

AWS requires heat treatment
when specified contractually.

Preheat requirements are 225° F
minimum for material thickness
equal to or greater than 2 1/2”
for the base material used.

Both codes require preheat.

WPSs used are prequalified to meet the
AWS D1.1 requirements for minimum
preheat (225° F) and PWHT in accordance
with the Purchase Order.

Preheat requirements below the minimum
specified to meet Section III, Subsection
ND.

Purchase Order and documentation
recording of any PWHT are not available. -

Qualification
Procedure/Personnel — ND-4300

ASME Section III, Subsection
ND requires qualification to be
performed in accordance with
ASME Section IX and additional
requirements specified in ND-
4300.

Welding Procedure
Specifications — Prequalified and
qualified in accordance with
AWS requirements.

AWS allows the use of welder
qualifications performed in
accordance with other standards
at the Engineers’ discretion.

“Engineer - “Engineer” shall be
defined as a duly designated
individual who acts for, and in
behalf of, the Owner on all
matters within the scope of the
code.”

The essential and nonessential variables
and mechanical testing of the AWS
prequalified and qualified WPSs are
equivalent to ASME Section IX and ASME
Section III, Subsection ND requirements.

The welder performance qualifications

were performed in accordance with ASME
Section IX.

Welding Procedure Specifications are
required to be qualified in accordance with
ASME Section IX which requires
acceptable mechanical testing of prescribed
welded coupons by the fabricator.
Prequalified welding procedure
specifications are not allowed.

We put science to work.™
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Examination — ND-5000

ASME Section III, Subsection
ND requires radiography on full
penetration welds.

ASME Section 111, Subsection
ND requires NDE (MT)
examination on partial
penetration and fillet welds.

ASME Section I1I, Subsection
ND requires NDE personnel
certification in accordance with
SNT-TC-1A.

Weld Inspections — All welds are
required to receive a Visual
examination (VT).

Reports indicate that all
structural welds received a VT
and magnetic particle (MT)
examination.

Weld Inspection Personnel —
NDE certification in accordance
SNT-TC-1A and visual
examination performed by
certified weld inspectors (CWTI).

Full penetration, partial penetration, and
fillet welds received MT examination.

Documents contained in the welding
documentation package are showing NDE

| certification to SNT-TC-1A and CWI. This

includes eye examination, training, and
testing reports.

Radiographic examination not conducive to
the joint geometry of the full penetration
welds (the lifting lugs, railcar securement
lugs, and sacrificial shock absorbers).

No significant differences.

None

We put science to work.™
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Conclusion ‘

To achieve code compliance or to claim equivalency all aspects, (material, design, fabrication
and installation, examination, and testing requirements) of the governing code must be met.

As revealed in the welding requirements chart, differences exist with ASME Section 111,
Subsection ND mandatory requirements as compared to similar AWS D1.1 requirements, which
are only implemented at the discretion of the Engineer” and/or purchase specification.

Review of the WVMP welding documentation package revealed the following differences’:

= Base metal fracture toughness requirements,

= Filler material — Certified Material Test Report (fracture toughness requirements,
chemistry and tensile results),

= Use of prequalified welding procedure specifications,

= Partial penetration groove weld approval for specified joint designs,

= Heat treat requirements both preheat and postweld heat treatment.

This comparison does not conclude any inadequacies with the AWS D1.1, Structural Welding

Code. Both the AWS DI1.1 and the ASME Section III design codes establish welding

requirements (material certification, weld joint design, fabrication requirements,

procedure/personnel qualification, pre-heat/postweld heat treat requirements, weld examination,

and weld examination personnel certification) that collectively produce a sound weld capable of .
functioning at the design level of safety.

Therefore, use of the AWS D1.1 Structural Welding Code — Steel could be used as an acceptable
alternative providing the level of safety needed for a containment/transportation package.

2 “Engineer - “Engineer” shall be defined as a duly designated individual who acts for, and in behalf of, the Owner
on all matters within the scope of the code.”

3 Resolution of these differences is addressed in report SARWVMP-01, Safety Analysis Report for the West Valley
Melter Package, Revision 1, Docket Number 71-9797.
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WVMP SAR Reference 2-18

Receiving Inspection & Material Validation — Steel Plate,
Document 40945-000, West Valley Purchase Order 53634.
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ISG PLATE INC. TEST CERTIFICATE
SHIP TO: PAGE NO: 01 QF 0:
AMERICAN TANK & FABR. CO. FILE NO: 0325-01-
12314 ELMWOOD AVE. MILL ORDER NO: 10291-0¢
DOOR #11 MELT NO: U2395
CLEVELAND OH 44111 SLAB NO: 1A
DATE: 07/16
SOLD TO: . _ SEND TO: 0
AMERICAN TANK & FAB. CO. AMERICAN TANK & FABR. CO.
12316 ELMWOOD AVE. 12314 ELMWOOD AVENUE
CLEVELAND OH 46111 ATTM: WAREHOUSE DEPT
. CLEVELAND, OH 44111
PLATE DIMENSTIGONS / DESCRIPTION
TOTAL PIECE
QTyY GAUGE WIDTH LENGTH DESCRIPTION WEIGHT
1 6" 151 162" RECTANGLE 277504%
CUSTOMER INFORMATTION
CUSTOMER PO: 53634
SPECIFICATIONICS)
THIS MATERIAL HAS BEEN MANUFACTURED AND TESTED IN ACCORDANCE WITH PURCHAS
ORDER REQUIREMENTS AND SPECIFICATION(S).
ASTM A516 YR 90 GR 70 X
ASME SA516 2001 EDITION GRADE 70
MATERIAL PRODUCED UNDER A CERTIFIED QUALITY MGMT SYSTEM COMPLYING WITH
ISO 9001 ABS-QE CERT. NO. 30130
CHEMTICAL COMPOSTITTIGOGN
C MN P S cu ST NI CR
MELT:U2395 .26 .93 .008 .009 .25 .19 .12 .07 )
v TI AL CB '
MELT:U2395 .002 .002 .022 .o001
MANUFACTURE
MCQUAID-EHN GRAIN SIZE PER E112 - 7-8
HEAT TREAT CONDTITTION
MATL .
OR HEAT TREAT NOM HOLD coaL
TEST DESCRIPTION TEMP MINS MTHD
PL/TEST NORMALIZE 1650F 134 AIR cOOL
TENSTILE PROPERTTIES
YIELD TENSILE ELONGATION
SLAB STRENGTH STRENGTH GAGE
NO. LoC DIR PSI X 100 PSI X 100 LGTH %
1A BOT. TRANS. G643 790 2.00" 26.0
WE HEREBY CERTIFY THE ABOVE
INFORMATION IS CORRECT: B
;’(Jﬁ Nl :’!-r 2 ’—1 ) 'j r‘”‘a 5
QUALITY ASSURANCE LABORATORY SUPERVISOR - TEST REPGRT;NG
COATESVILLE, PA 19320 “ELINORE ZAPLITNY k



ISG PLATE INC. TEGST CERTIFICAT

PAGE NO: 0

FILE NO: 0

MILL QRDER NO: 1
MELT NO: U

1

0

SLAB NO:
DATE :
G ENERAL I NFORMATTIOG ON
ALL STEEL HAS BEEN MELTED AND MANUFACTURED IN THE U.S.A.

MERCURY OR MERCURY COMPOUNDS ARE NOT USED .
IN THE MANUFACTURE OF ISG PRODBUCTS.

- B/L #46938 CUSTOMER'™S TRUCK

AN
g A

) WE HEREBY CERTIFY THE ABOVE
"INFORMATION IS CORRECT:

QUALITY ASSURANCE LABORATORY
COATESVILLE, PA 19320
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ISG PLATE INC. TEST CERTIFICATE
SHIP TO: PAGE NO: 01 OF 02
. - AMERICAN TANK & FABR. CO. FILE NO: 0325-01-05
12314 ELMWOOD AVE. MILL ORDER NO: 10291-00
DOOR #11 MELT NO: U2395
CLEVELAND OH 44111 SLAB NO: 1B
- DATE: 07/21/04
soLD TO SEND TO: 03-¢C
AMERICAN TANK & FAB. CO AMERICAN TANK & FABR. CD.
12314 ELMWODD AVE. 12314 ELMWOOD AVENUE
CLEVELAND OH 44111 ATTN: WAREHOUSE DEPT.
CLEVELAND, OH 44111
PLATE DIMENSIONS 7 DESCRIPTTION
TOTAL PIECE
QTyY GAUGE WIDTH LENGTH DESCRIPTION WEIGHT
1 AL 151" 162" RECTANGLE 277504
CUSTOMER INFORMATTEION
CUSTOMER PO: 53634

SPECIFICATIONT CS)
THIS MATERIAL HAS BEEN MANUFA% TUR

orXr o

ORDER REQS}REMENTS AND SPECIFICAT
ASTM A516 YR 90 GR 70°
ASME SAG16 2001 EDITION GR
MATERIAL PRODUCED UNDER A
IS0 9001 ABS-QE- CERT. NO.
CHEMICAL COMPOSTITIO
c MN
MELT:U2395 26 .93
v TI
MELT:U2395 .002 .002
MANUFACTURE
MCQUAID-EHN GRAIN SIZE PER E112 -
HEAT TREAT CONDTITTIO
MATL
OR HEAT TREAT
TEST DESCRIPTION
PL/TEST NORMALIZE
TENSILE PROPERTTIES
Y1
SLAB STRE
ND. Loc DIR PSI
1B BAGT. TRANS. A
WE HEREBY CERTIFY THE ABOVE
INFORMATION IS CORRECT:
QUALITY ASSURANCE LABORATORY
COATESVILLE, PA 19320

AND TESTED IN ACCORDANCE WITH PURCHASE

N(S).

ADE 70
gg?géFIED QUALITY MGMT SYSTEM COMPLYING WITH

N
S cu SI NI CR MO
08 .009 .25 .19 .12 .07 .05
L CB
22 .001
7-8
N
NOM HOLD cooL
TEMP MINS MTHD
1650F 133 AIR caooL
ELD TENSILE EL ONGATIGN
NGTH STRENGTH GAGE
X 100 PSI X 100 LGTH %
26 787 2.00" 27.0
. =
ZITI N
SUPERV ISOR - TEST'REPORﬂfNG )

ELINORE ZAPLIT




ISG PLATE INC. TEST CERTIFTIOC

G ENERAL INFORMATION

ALL STEEL HAS BEEN MELTED AND MANUFACTURED IN THE U.S.A.
MERCURY OR MERCURY COMPGQUNDS ARE NOT USED
IN THE MANUFACTURE OF ISG PRODUCTS.

B/L #467375 CUSTOMER'S TRUCK




7 N
/ ' © PAGE 1
(._ 2722 West Tucker Drive D.0. Box 1377
warehouse South Bend, In 46624-1377 (574) 236-5100
CERTIFICATE OF ANALYSIS AND TESTS
FOR: AM. TANK & FAB CO. DATE: 09/15/04
12314 ELMWOOD AVE. YOUR P/O NUMBER 54275
-.  CLEVELAND OH 44111 SHIPPER NUMBER 00652848
DOOR 6 OUR INVOICE NUMBER
OUR SALES ORDER 00646710
DESCRIPTION OF MATERIAL AND SPECIFICATIONS
/ .
1. HRTPHS 0001 11 0.1120 55.0000 X 372.0000 7C 6 XL
JEAT f## 60515 NAFTA Y BUNDLE # 004035352B
Q’ CHEMICAI, ANALYSIS
HEAT # c - mw-| p 7| s | st AL CB v
1. 60515 .050| 0.800 .012 .002 .020 .020 .001| .056
CR .~ cUv| MO ~| NI.-| NIT TI B
0.040] 0.070 .010| 0.030| .0140 .001{ .0000
MECHANICAL PROPERTIES
BUNDLE # NAF YIELD . TENSILE ELONGATION |D MISC
% IN 2 IN..
1. 0040353528 Y 67500 psi 76150 psi 30 L
T
Slw TCEXKL
Pa. SY2TS
Meets The Bequirements Of
B an b S729  Teed O
THIS MATERIAL IS IN ACCORDANCE WITH AND CONFORMS TO
A572 -00 GRS50 ¢~ Booeyr To Stock -
We hereby ¢ k gothig data is a true copy of
. the data fyfhished byru;ipliéf of resulting from tests
( performed in a recodn cliorutory or our laboratory.
By ‘
. \_,Z;horized Agent J

&FORM #SW-17  REV 1-99




United States Steel Corporzation
Gary Works
Gary, IN 46402

Metallurgicsl Test Report

ORDER: UB%1304-01 PART
LOAD: T02433 INVOICE: 1%4-198163 SHIP DATE: o01/30/02
PO NBR: 051170-00 00 OH
SOLD TO: SHIP TO:
THE AMERICAN TANK&FABRICATING CO THE AMERICAN TANKLFARRICATING CO
12314 ELMWOOD AVE 12314 ELMWOOD AVE NW
CLEVELAND OH 44111-5391 DOOR #5
CLEVELAND OH 44111-5931
SERIAL (1HEAT- M27828  I/Cy ssw:i)swrun TYPE = CAST REDUCTION RATIO = 11.9 TO 1
84071800 1.0" X 75,0" % 257.0n7 Sd4e6LBHs  1PC
-
SPEQ,

STRUCTURAL QUALITY NORMALIZED PLATE

INSP:

PLATE HIGH STRENGTH LOW ALLOY USS SIXTY-N ASTH A633 RBV A 01-JAN-2000 GR

E APPROVED

01 MILL INSPECTION PRELIMINARY T/R TO ACCOMPANY SHIPPING PAPERE ALSO T/R TO INDICATE NO

MERCURY CONTENT UPON SHIEBMENT FAX T/® TO ATTN: GREG MAZUR AT 016-252-4871 RA/SN ALSO RA/LT

CERTIFY THAS ALL MELTING AND MANUFACTURING TOOY. PLACE IN THE USA.

HEAT M27525 MELTED AND MANUFACTURED IN

THE USA,
C=,20 MN=1,37 P=,016 S=,Q08 SI=.21 CU=.30 NIL-,1§
TRANSVERSE YIELD, 63,0 ¥8I TENBILE:
63000 P51

FPRODUCT AND TEST
IN STILL AIR.

% END OF TEST RESULT DATAR **

SPECIMENS WERE NORMALIZED AT 1660 DEG F. FOR 00

FINE GRAIN

QR=,13 MO=.0S AL=.027 n-,01 v=.po CB=.001
84.0 KSI 2" % ELONGATION: 50.0
84000 PSI £" % ELONGATION: 25.0

HR 86 MIN, COOLING COMPLEYED

TBST RESULTS WERE CONDUQTED AND RECORDED IN ACCORDANGCE WITH TEST METHODS ACCREDITED BY 22LA,
THIS REPORT SHALL NOT BRE REPRODUCED OR ALTHERED WNITHOUT THE PRIOR WRITTEN APPROVAL OF UNITIZD

STATES STEEL.

THIS PRODUCT WAS MANUFACTURED IN ACCORDANCE WITH
WITK I80 9002:1984,

) THIS I8 TO CERTIFY THAT THE PRODUCT DESCRIBRED HEREIN WAS MANUFACTURED,

THE QUALITY MANAGEMENT SYSTEM WHICH COMPLIES

TESTED AND/OR INSPECTBED

e IN ACCORDANCE WITH THE SPECIFICATION AND FULFILLS REQUIREMENTS IN CH RESPBCT.
(ﬁ PREP. BY THE OFFICE OF D.M. BORWET, MAMAGER, Q.A. EY: DATE: o2 ~ [~ 0,3
‘ ¥0900 ¢F 7 0 0 0277456307A BXN 31 0 PAGE 1 OF 1

i 7Y TNm~T T Al

APNLLASAS T T T |

ATNIDY TN LA



*% LOAD TALLY *%

&,

PLATES
£ e N e Purchase Order Dale Putchase QOrder Mo.
PICKUP(S)
32694, 11/19/01 051170~00

Zr o Invoice No. US. Sleel Order Mo. Page ‘
' U. S. STEEL CORP. 198163 UES1304 01
0 i it i ippers Mo,
M GARY VJORK S f::;:;tii\ofi:/Ict‘li?g.?azgcs.n:,lgi:;sc‘j‘;sgllage clause is exeicised. srerere

GARY, INDIANA 46402 USS Corp. - Consignor 154T02438-Ol
g CHARGE 0277450 SHIP TO 007 <
L H
D THE AMERICAN TANK&FABRICATING CO THE BAMERICAN TANK&FABRICATING CO

12314 ELMWOOD AVE 12314 ELMWOOD AVE NW P
T CLEVELAND OH 44111-5991 DOOR #5
o CLEVELAND OH 44111-5991 ;
Date Shipped From Route / Carier

CAR CAP. 000 CAR TYPE
0L/30/02 GARY, INDIANA CUSTOMER TRUCK FOR HIRE 5999998
Ship Mode Minimum Weight P/ COL.
CTH 404 00 oH COL

IF YOU USE A SHIPPER REFERENCE NBR FOR PYMT, USE

154T702438~01

ORDER ITEM HEAT ING CUT PC  PLATE# GAUGE WIDTH LENGTH - WEIGHT
ORDERED SIZE 1.0000 75.0000 257.0000
SPEC: USS SIXTY-N ASTM A633 REV A 01-JAN-2000 GR E APPROVED STRUCTURAL
¥ ST:  PT#A633E~1.0000-W-—
. ST#: A633E-1.0000-W— .
MARK: STAMP USS HT# SLAB# MT IN 1 PLACE
" STEN CUST ORD# & USS EA PLT
STENCIL SIXTY-N STEEL A633 GR E
PACK : OR 1 PC ~ KEEP SIZES SEP
LOAD: FLATBED TRK - SHEET LIFTER UNLDG — BLOCK - COVER W/TARP
20000 LB ABSOLUTE MAX
B/L COVER WIT
p> zé?) METRIC 25.40MM 1905.00MM 6527.80MM  2479KG
UES51304 01 M27525 53 W2 1 084071A00 1.000 75.00 257.00 54664
[@Q@%ﬂ?;/f METRIC 25.40MM 1905.00MM 6527.80MM -2479KG
UE51304 01 M27525 53 W2 1 084071800 1.000 75.00 257.00 54664
/o
]
Per Controller - Gary Works USS*Corp. - Shipper Agenl

Permanent Post Office Address of Shipper:

Per
800 Grant Street, Pillsburgh, PA 15219-4776

f MM

LAY



&V, Fre

ETHLEHEM { UKENS PLATE DIVISION

e

BETHL.EHEM STEEL CORPORATION
QUALITY end PRACTICE DEVELOPMENT
REPORT OF TESTS ARD AMALYSES

TPHENT HO. DATIE SIPFED }Cﬂnmvmﬂme io.
803-NA21a 3-29-00 HS 3p 61427J DAGE e
-
=
)
%
T o . e e L _ "ELONG.
SERIAL PAT. HEAT HO.PCS THICKMESS WIDTH OR DIA LENGTH WEIGHT YIELD TENSILE . RED.
_'E HUMBEA HO, NUMBER . POINT STRENGTH " ",
INCHES INCHES INCHES poyunbsl pSE | psSt | in
[TPAUUGCED] UNDER A UERTIFIED QNS COWPLYING [WITH 130 9002 ABS—{OE CERT . #30477
T QUALITY [STEEL MELTED & SANMUFACTURED IN THE U. Sa. A.
PLATES |- [ASTM ASLI6—90 GR 70 PVQ, ASHE SAS16
GR 70 Pva [L99& EDITICN I -
ME5T  LIFT MAX 1S TON-SIZES £ GAUGES SEHP UNLDG
OH—MAGNET—CHA I|N—SL LNG
CO#¥ J.U.Ra 2887 GH 3650653
YIZLD STRENGTH 4 .S% E.lU.L.
5 62195 B23L7125d 1 | 105/,-120 240 12252 | 442000 793509 2 | aa
s 62196 823171250 1 1.5 120 240 12252 | 46300, 795040 2 | 24
_ . . . e - T
PLATES |- [ASTM A 3696, |[ASME SA3& 1993 EDLT|ION
MFST - KL IFT MAX 15 TON—SIZES & GAUGES SHP UNLDG
OH—MAGNET—CHA I|M—SLING
CO# J.ClR. 2386 GH |345-{0654
813070150 1 1 1290 480 16335 | 40460 64200 8 | 30
82370120 2 1 120 430 32670 | 40000 56400 B | 24
41900 57400 8 | 26
823L7T0L30% 1 1 120 480 16335 | a1400 67600 8 | 27
T—TE!-H’EI:l TELPERATURE H~HORMALIZE TEMPERATUAE
DAN 7
, N as
CHARPY IMPACT
SEALAL PAT. HEAT HARD BEND THICKHESS zest EHERGY T. L B3, SHEAR (%) LAT. EXP, MiL s
NtJMEER HO. HUMBER 1 ‘\‘C_\HE S TYPE! SI2E Din. TEMP.F ' 2 3 . 2 3 . 2 a
3
Thie AmericanTank|er’ fl—'abn'atigg Co. Vi
MEE[TS THE REQUIFEMENTS TF .
ASTIM - 4 5[6-17d 954
REV|EWED st-OZ (l;)cwﬂz i | pate_8-218:¢ |
HEAT CHEMICAL ANALYSIS MeQUAID
. GRAIN
NUMBER c V| m V P s st e /| e o v m N 8 %] @ o w 5126
823L71250| <24 |1.10}.012{.007 .253/.019] .01{ .03l.003}.002! . 036 002
B13LT70150| «13|1.006]017|,006 ,208h009| 01| «03l.005[.003 .002
£23L70120| -16|108{.015|.0t2 ,2320,014] 01| .04l.005L002 2002
823L70130] «16|1409|.015|.012 ,224[.010! +01| -04l.005/.004 .002
(
® |
| CEATIFY THAT THE ABOVE RESULYS ARE A TRUE AND COARRECT COPY OF ACTUAL
REJULTS CONTAIMED IN RECORDS MAINTAINED B8Y BETHLEMEM ANO ARE IN FULL
ConLCE VI THE PEQURBIETS CF e STECTIONTIN STED Jioue s suri. T s PrAGTIOE oeveLomuenT Tl a o TL IO pen NI

SUGSEQUENT THIRD PARTY TEST REPORTS. IF RECAUIRED
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; HSS% Gary Works
- ®

Gary, IN 46402

PRELIMINARY TEST REPORT

o]

CONFIRMING TEST REPORT WILL BE MATITED

~DRDER: UE55784-06 PART:
LOAD: T13642 ITNVOICE: 154 241121
“._0 NBR: 52060 VEH ID: 130A
SOLD TO: - SHIP TO:

SERIAL

THE AMERICAN TANK&FABRICATING CO
12314 ELMWOOD AVE

SHIP DATE: 12/05/02

OH

CLEVELAND OH 44111-5991 DOOR #11
CLEVELAND OH 44111-5991

HEAT: Y4946l 1I/C: 54W2 STEEL TYPE = CAST

—

X9108a00 3.0" X 93.0" X 330.0"

e —

38097

THE AMERICAN TANK&FABRICATING CO
12314 ELMWOOD AVE

REDUCTION RATIO = 4.0 TO 1

1 BC

26111.00 LBS

SPEC: PLATE HIGH STRENGTH LOW ALLOY USS SIXTY-N ASTM A633 01-JAN-2001 GR E APPROVED STRUCTURATL

QUALITY NORMALIZED PLATE LCVN IMPACT TEST HEAT LOT FREQ. H LCVN 20 FT-LBS AVGC @ +0 F LCVN 15
FT-LBS MIN @ +0 F ‘

INSP: 01 MILL INSPECTION TEST REPORT TO INDICATE NO-MERCURY CONTENT AND REPORT CE RA/SN ALSO
RA/LT CERTIFY THAT ALL MELTING AND MAWUFACTURING TOOK PLACE IN THE USA. ,

P
HEAT Y49461 MELTED/g;D MANUFACTURED IN THE USA.

N

=.18 MN=1.33 P=.015 8=,007 SI=.22 CU=.28 NI=.1l3 CR=.12 MO=

/ /
_ TRANSVERSE YIELD: 61,0 KSI TENSILE: B85.0
" 61000 PSIT 85000

TRANSVERSE YIELD: 63.0 KSI TENSILE: 87.0

63000 PSI 87000
—

KSI
PSI
KSI
PSI

FINE GRAIN"

2" % FLONGATION: 2

2" % ELONGATION: 32

—

-~ —
.05 AL=.027 N=.010 V=.11 CB=

3.0
—
2.0

—

LONGITUDINAL FL SIZE CHARPY IMPACT V-NOTCH +000 DEG F FT LBS/ 067-074-074

~18 DEG C AVG IMPACT STRENGTH +72 FT LBS

LONGITUDINAL FL SIZE CHARPY IMPACT V-NOTCH +000 DEG ¥ FT LBS/ 098-074-088

PRODUCT AND TEST SPECIMENS WERE NORMALIZED AT 1660 DEG F.

—-18 DEG C AVG IMPACT STRENGTH +87 FT LBS

IN STILL AIR, —

MERCURY OR MERCURY BEARING COMPOUNDS ARE NOT USED IN THE MANUFACTURE OF TH1S MATERIAL.
** END OF TEST RESULT DATA, **

.001

FOR 02 HR 48 MIN. COOLING CUMPLETED

TEST RESULTS WERE CONDUCTED AND RECORDED Il ACCORDANCE WITH TEST METHODS ACCREDITED BY A2LA.

THIS REPORT SHALL NOT BE REPRODUCED OR ALTERED WITHOUT THE PRIOR WRITTEN APPROVAL OF UNITED

STATES STEEL.

THIS PRODUCT WAS MANUFACTURED IN ACCORDANCE WITH THE QUALITY MANAGEMENT SYSTEM WHICH COMPLIES
WITH ISO 9002:1994.

(¢

7\ NS =4

The. Smerican Tank ¢ Fabricatizg Co.
MEETS THE REQUIREMENTS GF

A ST

ACTd el &

¢ AYTn

A apd

IN ACCORDANCE WITH THE SPECIFICATION AND FULFILLS REQUIREMENTS IN SUCH RESPECT.

PREP.

*1515

BY THE OFFICE OF D.M. BORMET, MGR, PLATE TECH BY:

PCNF NNN 0 0 0 0277450002A BKW

DATE:

1 0 PAGE

1 OF

1

673

THIS IS TO CERTIFY THAT THE PRODUCT DESCRIBED HEREIN WAS MANUFACTURED, TESTED AND/OR INSPECTED .



U.S. Steel Corporation  Melallurgical Test Report

Gary Works i
Gary, IN 46402

Ugs

o -

ORDER: UE55761-01 PART : T
LOAD: H04202 INVOICE: 154-239192  GHIP DATE: 11/20/02 -
PO NBR: JCR-3437 VEH ID: BIE 006257 . H4202
SOLD TO: SHIP TO:
SERIAL HEAT: M47470 I/C: 5SW1 STEEL TYPE = CAST  REDUCTION RATIO = 4.0 TO 1
(9170A00 3.0" X 96,0% X 360.0" 1 PC 29404.00 LBS
/

3PEC:

PLATE CARBON ASME SA 516 01-JUL-2001 2001 EDITIONW 2002 ADDENDA GR 70 APPROVED ASTM AS5L16
}1L-JAN-2001 GR 70 APPROVED PVQ NORMALLZED PLATYE KILLED FINE GRAIN MILL EDGE
T

< ——

NSP: 01 MILL INSPECTION RA/SW ALSO RA/LT CERTIFY THAT ALL MELTING AND MANUFACTURING TOOK PLACE
N THE USA.

r

-
{EAT M47470 MELTED AND MANUFACTURED 1IN THE USA. FINE GRAIN
=.26 MN;D.SS P=.017 S=.020 SI=.22 CU=.02 NI=,02 CR=,04 MO=.01 AL=.025 V=.001 TI=.001 CB=.001
/ 4 < s o — e e v = .

g TRANSVERSE *YIELD: 44.0 KSI TENSIL\E/: 77.0 XsI 2" % ELONGATION: 29.0

' -~ 44000 PST . 77000 BSI . -

#NSILE TEST WAS TAKEN ON INGOT/CUT: S5W 1

JRODUCT AND TEST

SPECIMENS WERE NORMALIZED AT 1660 DEG F. FOR 02 HR 48 MIN. COOLING COMPLETED
‘N STILL AIR.

+ - YIELD STRENGTH 0.5% E.U.L.
*% END OF TEST RESULT DATA **

'EST RESULTS WERE CONDUCTED AND RECORDED IN ACCORDANCE WITH TEST METHODS ACCREDITED BY A2LA.

"HIS REPORT SHALL NOT BE REPRODUCED OR ALTERED WITHOUT THE PRIOR WRITTEN APPROVAL OF UNITED
ITATES STEEL, ’

HIS PRODUCT WAS MANUFACTURED TN ACCORDANCE WITH THE QUALITY MANAGEMENT SYSTEM WHICH COMPLIES
JITH I?O 9002:1994.

. " The fimeriozs Tank o Fabiric: 'ng O,
MEETS THE REQUIREMENTS UF

& @ (,Lj | d /\( B3 BTN -To, 0%

REVIEWED 8Y-/3 /4,{,74”,]/ —anre. =7/ /05

47

(i

S5,

M?HIS I8 TO CERTIFY THAT THR PRODUCT DESCRIBED HEREIN WAS MANUFACTURED, TESTED AND/OR INSPRCTED
N ACCORDANCE WITH THE SPECIFICATION AND FULFILLS REQUIRENENTS IN SUCH RESPECT.
'REP. BY THE OFFICE OF D.M. BORMET, WUGR, PLATE TECH BY: (.. af.. DATE: 11/22/02

1611 PCN  NNH 1 0 4 0087972002A PXE JAL 1 0 0 PrGe 1 or 1

Jequinp leadl }B8H

0Ly LV

speig

0.4-918v

ot



P N L VY . VUG ]

R

I§3P.01 MILL RA/SH ALSQ RA/LT CERYIRIBD /R FITH LOAD ARALYSIS MERCURY

X02700-6T RE? 5 ODATED 6/2/96 PRESSURE VESSEL GQUALIZY NORHALIZE
REST PLATRESS 20L 1/2 8TH

FREE . SZIHBHBHT ‘REQUIRED

t

= P 7\ Metallurgical psmanx o Lo £
co _oX Corporalion Test Report e b
0772 {REL BT _ -
@ . P DU FURESASE CRER b5 THLY IS T0-CERTIEY IRAT fHR
ot 11722797 DY -T43LT PRODUCT DESCRINED HEREIX. WAS
54 | SHHES NG, heLL GRDER Rux HVCACE K0, IMEGD: . SAMFLED. YESTRD ARD/OR
N - GBRY RORKS 04317 _ 04 28 98 | DNE5592 154-485485 | TREPECTED IX ACCRRDARCE WITH
o  GARY,INDIRHA 46402 28 1L 37957 THE BPECIFICATION AWD FUL-
[ S *% MELTED AND MANUEMCTURED IX THE (83 *# YILLS REQUI REHEET ¥ §0ce
i A M CABYLE & €O A ¥ CASTLE & CD s uspxcr.
£ 3e00 koRYH NOLE ROAD 3400 RORZH WOLF ROAD !
FRAXKLIR FARK IL 60131-1319 BAY. #d PREPERRD 3Y Tt OFFICE DR«
& _ FRANKLI¥ PARK IL 5 4,C PAPE GEN._HGE, Q.%.
EART HO: PYRL.A.C.26136-- /// *x YARTA gggx;gxsn BB HORTH AMERGHEAN DOMESTIC *» dfif/—§u?
SFEG PLATE CBRBON ASTM A516-%90 GRADE 70 RBHE SA516-*1935 EDITION: 96
_N&.  ADDEXDR., DBUEMBER 3X,1896 GRADE 70 A M CARILE AEL CO EPEC

IDATA R i

4 . ’ X
~
L

f _ §

— . = %DMIW — QT‘)!## WHGHF | HEAT NG TE‘[B&%’EYECE TVAID FL | FENGAE SR E;Jo?ﬁ.&ﬂiﬁ: ’:%B%J A
HERCBRY | . MERCURY BEARING COHFOUNDS M’l# ROT USSD : | 3

i I TRR NXRACEACTURE: pr ¥MLS MATERIAL. | ! ; [

& xEXD OF f

= THIS NYPORY SHALL NOT BR WEPEODUCED WITHOUT THE:PXIOR WRITTEN APPROVAL OF THE USX CﬂDBEU-H'ATIJG}I-
I HEAT NG, { 0 R B - S B j [v)) N [a] _m YR -_.u. N}l vy | .8 ‘n ca _co .
= : AR : : S FE
— - X ' 1 : . M . -
d : A : : O
'mﬁc "ii-IﬁE-“-j-‘CQO D}‘mdk lﬁz‘rﬂ JTﬁSTJ %EIt{ﬂDS éCCRE‘DITED BY A2LE

- oy hl’ll‘hll‘n- -----

DEC!MAI. POSITIONS: FOR Eﬂ:MENTE -ARE: ENMCATED BY THELEFT'MARGIN; VERTICAL: DOTTED LINE ‘OR DEC[MAL POINT.

L G RA K~a samasw

' Loayalx



09/15/2004 From:AMERICAN ALLOY STEEL To: AMERICAN TANK & FABRICATING
P.O.% :054337-00 S.0.# :37811-NY AA PL#:8024766
Item :1 (1 PC) 3" X 96" X 60" .

:ISG HEAT# U0624 ALREADY APPROVED

(’ . ISG PLATE INC. TEST CERTI

FICATE
SHIP TO: : PAG
ANBRICAN ALLOY STEEL INC FICE NO: 0284 0}-20
C/0 B & R MARINE SVS MILL ORDER NO: 85476-001
PORY OF GREATER BATON ROUGE HELT NO: UD624
TRACK: #791 SLAB NG: &
PORT ALLEN LA 70767 DATE: 04/09/04
soLD 70: SEND T0: 02-c
AMERICAN ALLOY STEEL, INC . AMERICAN ALLOY STEEL, INf
P. 0. BOX 460469 © P._D0. BOX 40469
HOUSTON TX 77240-0469 ATTN: HOMER GARZA
HOUSTON, TX :77240-0469
PLULATE DIMENSIONS / DESCRIPTION
TaTAL . PIECE
qQTY GAUGS// WIDTH  LENGTH  DESCRIPTION  WEIGHY
1 L 96" 480" RECTANGLE 392054
CUSTOMER INFORMATION
CUSTOHER PO: 57082-LA
SPECIFICATIONTI(CS)
THIS MATERIAL HAS BEEN MANUFACTURED AND TESTED IN ACCORDANCE WITH PU
ORDER REQUIREMENTS AND SPECIFICATIONCS). : RCHASE
. . Cartlflod a true copy of the
: API 2H-8TH-EDITION YR 99 GR 50 SI §3 S4 :
SUPPL. PARA. S5 & SUPFPL. PARA. S12 origlnal, retained In our fle.
SPEC HOD FOR PHYSICALS . AMERICAN ALLOY STEEL, [NC.
-] ASHE SA537 99 CLASS 1 HODIFIED TO MAX CB, Y}Bfilalcﬂ(
AR RRYI2-S8cT-1 00 GRS Eu3e/DN3s, ASTR AGSS
95 GR CYAND HIL-S-22698C GR DH36
: MATERIAL PRODUCED UNDER A CERTIFIED QUALITY MGHT SYSTEM COMPLYING WITH
IS0 9001 ABS-QE CERT. NO. 30130
CHEHICAL COMPOSITION
L - _ e Ve
S c* . HN_ P s cU SI_ NI - CR_ MO
MELT:U0624 J14 1,53 .008 .002 .14 .37 .09 .lo .03
v 1 B AL CB. CA_ N __ CE
MELT:U0624 .001 .004 .0004 .041 .031 .002 .0077 .44
CARBON EQUIVALENT FORMULA (CEF)
CEF = C + (NN % .1667) + CCCR + HO + V) % .2000) + ((CU £ .NI) % .0667)

MANUFACTURE _
FINELINE - VACUUM DEGASSED - FINE GRAIN PRACTICE

>
HEAT TREAT CONDITTION EE §
MATL : = =
OR HEAT TREAT NOM /  HOLD cooL o &
TEST DESCRIPTION TENP NINS HTHD é
PL/TEST NORMALIZE 1650F 106 AIR COOL F
4? -
o AG14374 P~
o WE HEREBY CERTIFY THE ABOVE
[ INFORMATION IS CORRECT:
.' QUALITY ASSURANCE LABORATORY
COATESVILLE, PA 19320

MEETS THE REQUIREMEN \INORE ZAPLITNY

I
ASTI A 633 Casde £ pglee 'OO# 3“_33_7
LA G222y scyagyy-ud




o omom USLALLAN ALLUY STEEL
P o # :054337-00
Item :1 (1 PC) 3" X 96" X 60"

:I1SG HEATH U0624 ALREADY APPROVED

S.0.# :37811~-NY

'To: AMERICAN TANK & FABRICATING
AR PL#:8024766

ISG PLATE INC.

TENSTILE PROPERTI

SAB
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o RAN
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7o
—§ i

CHARPY V-NOTCH IMPACT RESULTS
SLAB Loc
4 BOT.

DIR
TRANS.

DROP WETIGHT TESTTINSGE
Lac DIR SIZE  DEPTH

BOT. LONG. P3 SURF

CmeQdee

MEETS THE REQUIREMENT,
A87m 4 13
&t Q./ G-eTwy

IFY
co

THE ABOVE
RRECT:

LAB

932

T
ORATORY
1 0

Xe

Goade E Y 2651

CERTIFICATE
PAGE NO: 02 OF 02
_ FILE NO: 0284-01-2¢
MILL ORDER NO: 85676-001
HELT -NO: UD&24
SLAB NO: 4§
DATE: 064/09/04
TENSILE ELONGATION
STRENGTH GAGE
PSI X 100 LGTH % XR.A.
e 71L.0
- 69.0
B0O7 2.00" 30.0
TEHP SIZE FT. LBS.
-40F FuLL 90 133 135
TEMP RSLT TEMP RSLT
-30F NB ~30F NB

ACTURED IN THE U.S.A.
D CALCIUM TREATED

ROCEDURES

Certlflod a true copy of the
" origlnal, retained In cur file.
AMERICAN ALLOY STEEL, INC.

ret 54330

SeH G Gyseu

ELINORE ZAPLITNY




[T

= C'E‘-IW‘NG INSEECTION & 'YL&TEl«I_’\L Bz éLD) a’I‘[D\—-—S’J‘ LEL PLATH
ivin [nfonmation :
Z?F Su.)p]icr /56 - P.OMo. - cgé'z}[
AT&F Job NO._HOFY S AT&F Heat Code_ A4
Zﬁﬁ 3 Date Rea'd - Quanity Réy d___/

Dmezsm aal Dsgectxon S 7
Thickness : é &

(4 comers ) ) g ;
‘rfn/::iJl f '2 Léngth ; /55

riad ¥arking or Stdmping .

ord the following information from Plate Stamping ;. ( example )
156 ‘Plate Mannfacturer (BLE)
S5A-5(6- 7047 Waterial Spsc and Type or Grade (SAS16-70-C MT LTV )

(G, WL, LTV if apslicable )

U395 - Plafe Heat Mugiber (40775511 )

) 2. Plate Slab Number (1)

UT Number ( if applicable ) . (UT-SA433)
A Rempries ¢ (‘. . shivping #imags, other stamping or noted nonconforpancs }

altactgd P.0O. reguirements and the attached Ma terial Test Kepagts matol, Lle

A X Acc"pt Reject

Plaiz conforms lo i
Flate TIIL__LD
InspestsE by ;

‘Azum.uciny (/m..., ;Q—— Date _7-- i - )Xx«.cwpt Reject o
Code No. QDR S/N,

j / Material Identification & Verification
" ( performed at time of fit-up )
1. [tews Information : - ’
bife, Serial # AT&F Job No. DWG/Item# __ReyNo.___
2. Permanent Stamping Information : (Center of Plate edge 67 from weld or asreq’d.)

Plate Manufacturer

Material Spec and Type or Grade
(G, MT, LTV if applicable )
Tlato Heat Mo.

Plate Slab No.

DT Number ( if spplicable)

. No. Mmu.aqhuers Serial Mumaber
ame as receipt inspected, plate edges visually inspected for Luninations and
AT ng nspected psr aitached AT&F validated Material Test Report ()

Verified bv 1 Date Q/C Review : "~ Daw
AlRerAza Date

SPLI0-2F1 Rev. 1 4/11/02




SR PLATE M, TR BT ERTIFITLDAETE
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% . Supplier__ {5(7 - P.O.Mo. .5:3é<3 q
Mo 2 ATEF Toh NO, 405945 ATaF Heat Code_ALA

ﬁa:eﬁe-: Wo.__ TIf ( i Date Rec’d. (',Z é é?_g‘_/ Quaniity Réc'd. . l
2.Dimznsional Iuspechou: N é o . .
Thickness : A ¢ b

Cwaa: (53 L:engrh.:_jff =

3. Material Marking or Stdmping |
Hacord the following information from Plate Stamping : ( exampls

‘ S @ Plats Mannfacturer (BLP)

5 A S IL- 70 A’(ﬁviaterial Spec and Type or Grade (SA516-70- G MT LTV )
(G, WIT, LTV if apglicable )

UAIGS oot ot Noiber (40'_275511)

3 Plate Slab Number (D)
UT Number ( if applicable )  (UTSAe35)

4 Yemnrks : (s 52 shipping damagze, other stamping or not=d noncenfornance )
Anitizid) p )

’

P.O. requirzinents and the almched Materiz! Test Reports matgh the
Iuspectsd by A /] te [V/U/ A’L/ g ACC __ Reject ‘

Validated by Date _7-%-v1 - 7X oespt Raject .
. /o Code No. QDR /N

U 4 Matecial Identification & Vertfication
" (pecformad af time of fitup )

Plaie conforms to e attac

1. ltea llformatmr
Mfp. Serial # ATE&F Job No. DWG/ Item # Rev.No.___
] masent Stamoing Infomnation : (Center of Plate edge 6” from weld or as req'd.)

Plate Manufactarzr

Matesial Spec and Type or Grada
( G, MT, LTV if applicable )
Plate Heat No.

Piate Slab No.

UT Pramber ( if applicable )

Mz, Ser, No, Manufacturers Serial Mumber
Plate varifizd to be same as receipt inspected; plate edges visually inspected for laminations and
pecuanznt stamping inspected per attached AT&Y validated Matecial Test Report (s)

Yerifian Uy Date Q/C Review Data
ARz ! Date

SPI10-3F Rev. 1 4/11402




i PLé T THE, TR BT CERTILFELDCATE

[RIN
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i
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SEMD T
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& 1
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CERTIFY TH&T THE SROVE
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i PLATE THC, TR BT CERTIFITICASTE
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2.Dimenstonal lospection : / . ’ BEIPIEAY:
- G Z

VING INSELCTION & MATERIAL VALID ATION—STEEL PLAYR

ERec : Information : ’
Purehassd by : . Supplier_. (5G - P.OMo. - 3 63(/
Line T 1 AT&RTobNO._ 4OFY S~ AT& Heat Code_ASR

Recejver N 7542 ° DacRecd_ & ((S"/OZ QumuwRec d__4

Thicknass :

(4 corners ) .
wiah: S Lengm:
atzral darking or Stamping .
Rzcord the followdne informaiion from Plats Stamping :

\

3 ’.—fJ

7

,( ) & . Plate Manufacturer (BLP)

A5G- ‘70. AT Wiaterial Spec and, Type or Grade ( S4516-70-G MT LIV)
("G, NLT; LTV if applicable )

Uz 4\%5 " Flate Heal Mogiber [ 462T6511)

P Plate Slab Number (1)

U7 Number { if applicable ) [ (UT 84235
# Rewmarks ; (e.g. shipping damags, other starping or noted nonconformance )

Plaje conf ro'ms o il P.O. requirements and the attached Material Test Reporis matgh the

luspectzd by ate £/2 ‘//02'. y_gAt:cl,i_:pt __ Rejest )
"/’alj'.c‘-:-'ued by, } Daie 2.5-0X - L( Accept Rejec: B
. Code No. QDR 8N

U 7. Waterial Identification & Yerification
( performz=4 af time of fit-up )

Ltz Information :
Serial # AT&F Job No. DWG Trem 4 Rev.No.___
azgnt Stamnma Inform: 1non (Center of Plate edge 6” from weld or asreq’d.)

Plate Mammfacturer

Material Spec and Type or Grade
(G, MT, LTV if applicabls )
Platz Heat No.

Plate Slah No.

UT Number ( if applicable )

Nifz. Ser, No. Manufacturers Seridl Nuraber
Plate verifisd to be same as receipt inspecizd, plate edges visually iilspccted for lupinations and
permansat glamping Inspected per attached AT&F V&Ud;t’d Material Test Repcrt (s)

Data Q/C Raview : Date

AL Renas ) Date

SP110-2F ! Rev. 1 411702
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KA JI_IVD(G D(SPIC'HON de “YIATERL&I \757 U)ATIO\(-——SI’DE PLATE

LJF01m;mon .
Surel < 1TF. Supplier -} J \> 15 (;; . P.0.Mo. 34
g Mo AT&F O NO_ 42 H S AT&F Peat Code jﬁ
. Rl __w_j_%__ Date Rec'd.___(»/2.3/© Ou;muthcc d. __{

2.Dimensional Inspection ; O é
Thickness : [/)

(4 carmers )

Width 15_1;[* Longth ; 155

3, Moterinl \_1rluuvor5tamum0 .

Hezord tae following information from Plate Stzlmvmz , (exaunple
( S CJ Plate Ianufacturer : {BLP)
SA516-70, AT Material Spec and, Type or Grade ( SA516-70- GMT L_,"l"V )
(GNCT, TTY if applicable ) '
LYES™ - piats Eot Mhuber ( 462TE515)
I Plate Slab Number (N ‘
UT Number ( if applicable )  (UT-8A435 /

riE (= g. shipping damage, other stamping or noled noncgaforinance )

PM* haes + L H/«r
' ﬂg{ Test Repogts matgh l'bc .

Elate conforms fo e atiadifed P.O. requirewents and the ats
Plate Masikings. . ) - B
5 Daﬁ& @4ét/ (/RC_[CC( /l—-)}q ‘I—é w‘\‘u\ A ~30
FFlia Trerr fo le 2anet .

Inspecied by : ] .
Validated by « ) C Date 7 -GoQy - _/X Acoept __ Reject . A O :
' CodeNo.  QDRS/N {/ ooy
v — \.) Muterial Ideatification & Verification

( parformed af time of fit-up )

Rtcspt

'L,/

Informa‘“l om - : :
Seial # ATE&F Job No. DWG./ Hem # Ray.No.___
.2 eranen t Stamnine InfOI‘mdUOH {Center of Plate edge 6” from weld or as req’d.)

Plate Mamxfactu:ef

Material Spec and Type or Grade
(@, MT, LTV i apglicatle ]
Plate Heat No.

Plate Slab No.

UT MNumber ( if applicable )

Miz Ser. No. Mmu.acﬁlrers Serial Nuwmber
Flate varifizd to be same as receipt inspected, plate edges visually thspected for lunmations snd
permansnt siamping inspected per attached AT&F validated Matezial Test Report {5)

Verifisd by __Dak Q/C Rsview ; Date

ElRengw _ Date

SP110-2F1 Bev. 1 4/11A02
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ISG PLATE INC. TEST CERTIFICAT
SHIP TO: PAGE NO:
AMERICAN TANK & FABR. CO. FILE NO:
12314 ELMWOOD AVE. MILL ORDER NO:
DOOR #11 MELT NO:
CLEVELAND OH 44111 SLAB NO
DATE
SOLD TO: _ SEND TO: K
AMERICAN TANK & FAB. CO. AMERICAN TANK & FABR. CO.
12314 ELMWOOD AVE. 12314 ELMWOOD AVENUE
CLEVELAND OH 44111 ATTN: WAREHOUSE DEPT
CLEVELAND, OH 644111
PLATE DIMERNSTIONS 7 DESCRTIPTION
TOTAL PIECE
ATY GAUGE WIDTH LENGTH DESCRIPTION WEIGHT
1 AL 151" 162" RECTANGLE 277504
CuUsSTOMEHR INFORMATTION
CUSTOMER PO: 53634
SPECIFICATIONZC CS) _
THIS MATERIAL HAS BEEN MANUFACTURED AND TESTED IN ACCORDANCE WITH PURCHA!
ORDER REQUIREMENTS AND SPECIFICATION(S). .
ASTM A516 YR 90 GR 70
ASME SA516 2001 EDITION GRADE 70
MATERIAL PRODUCED UNDER A CERTIFIED QUALITY MGMT SYSTEM COMPLYING WITH
ISO 9001 ABS-QE CERT. NO. 30130
CHEMICAL COMPOSTITTION

MELT:U2395
MELT:U2395

NUFAZC
MCQUAID-EH

HEAT TR

NS ILE

SLARB
NO.

1A

C MN P S cu S1 NI CR
.24 .93 .008 .009 .25 .19 .12 .07 )
v TI AL CB '
.002 .002 .022 .001
TURE
N GRAIN SIZE PER E112 - 7-8
EAT CONDTITTION
MATL .
OR HEAT TREAT NOM HOLD cooL
TEST DESCRIPTION TEMP MINS MTHD
PL/TEST NORMALIZE 1650F 134 AIR COOL
PROPERTTIES
YIELD TENSILE ELONGATION
STRENGTH STRENGTH * GAGE
LoC DIR psI X 100 PSI X 100 LGTH %
BOT. TRANS. G463 790 2.00" 26.0
RTIFY THE ABOVE '
IS CORRECT: '.'w‘*"-:»ﬁ;: “
?ffmﬂ4ﬁ 4f" £
RANCE LABORATORY SUPERVISOR POR
PA 19320 "ELINORE ZAPLITNY



ISG PLATE INC. TEST CERTIFICAT

G ENERAL "I NF ORMATTION
ALL STEEL HAS BEEN MELTED AND MANUFACTURED IN THE U.S.A.

MERCURY OR MERCURY COMPOUNDS ARE NOT USED.
IN THE MANUFACTURE OF ISG PRODUCTS.

B/L #46938 CUSTOMER'™S TRUCK

WE HEREBY CERTIFY THE ABOVE
INFORMATION IS CORRECT:

E
PAGE NO: 02 OF o2
FILE NO: 0325-01-1(
MILL ORDER NO: 10291-00
MELT NQ: U2395
SLAB NO: 1A
DATE: 07/16/0¢4
G

QUALITY ASSURANCE LABORATORY
COATESVILLE, PA 19320




ISG PLATE INC. . TEST CERTIFICATE
TO: PAGE NO: 01 OF 02
AMERICAN TANK & FABR. CO. _ FILE NO: 0325-01-05%
12314 ELMWQOD AVE. MILL ORDER NO: 10291-003
POOR #11 MELT NDO: U2395
CLEVELAND QOH 464111 _ SLAB NO: 1B
DATE: 07/21/06
TO ¢ . SEND TO: 03-C
AMERICAN TANK & FAB. Ca. AMERICAN TANK & FABR. CD
123146 ELMWOOD AVE. 12314 ELMWOOD AVENUE
CLEVELAND OH 44111 ATTN: WAREHQUSE DEPT.
CLEVELAND, 0OH 46111
LATE D{MENSIUNS / DESCRIPTION_
TOTAL PIECE
QTY GAUE; WIDTH LENGTH DESCRIFTION WEIGHT
1 G 151" 162" RECTANGLE 277504
UsS TOMER INFORMATTION
CUSTQMER PO: 536349

PECIFICATIONG CS) :
. . |
THIS MATERIAL HAS BEEN MANUFACTURED AND TESTED IN ACCORDANCE WITH PURCHASE |
ORDER REQUIREMENTS AND SPECIFICATIONCS). ) |
ASTH A516 YR 90 GR 70’
ASME SA516 2001 EDITION GRADE 70 i
MATERIAL PRODUCED UNDER A CERTIFIED QUALITY MGMT SYSTEM COMPLYING WITH ,
ISO 9001 ABS-QE CERT. NO. 30130 .
HEMICAL COMPOSITTIGOGN |
c MN P s cu ST NI CR MO '
MELT:U2395 .24 .93 ..008 .009 .25 .19 .12 .07 .05
v T1 AL CB
MELT:U2395 .002 .002 .022 .001
ANUFACTURE
MCQUAID-EHN GRAIN SIZE PER E112 - 7-8
EAT TREAT CONDITTIGON
MATL
R HEAT TREAT NOM HOLD cooL
TEST DESCRIPTION TEMP MINS MTHD
PL/TEST NORMALIZE 1650F 133 AIR cooL
ENSILE PROPERTTIE.S
. YIELD TENSILE ELONGATION
SLAB STRENGTH STRENGTH CAGE
NO. LOC DIR PSI X 100 PSI X 100  ° LGTH %
1B BOT. TRANS . 426 787 2.00" 27.0
WE HEREBY CERTIFY THE ABOVE e -
INFORMATION IS CORRECT: A e R AL
QUALITY ASSURANCE LABORATORY SUPERVISOR - TEST *REPORTZNG
COATESVIL ;

LE, PA 19320 ELINORE ZAPLITNY



ISG PLATE INC. TEST CERTIFICA
PAGE NO:
FILE NO:
MILL ORDER NO:
MELT NO:
SLAB NO:
DATE :
GENERAL INFORMATION
ALL STEEL HAS BEEN MELTED AND MANUFACTURED IN THE U.S.A.
MERCURY OR MERCURY COMPGUNDS ARE NOT USED
IN THE MANUFACTURE OF ISG PRODUCTS.
B/L %47375 CUSTAMER'S TRUCK
WE HEREBY CERTIFY THE L
INFORMATION IS CORRECT: g s T
QUALITY ASSURANCE LABORATORY SUPERVISOR - TEST
COATESVILLE, PA 19320 ELINORE ZAPLITNY
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PAGE 1
i Steel CERT. #:
Warehouse 2722 West Tucker Drive P.O. Box 1377

South Bend, In 46624-1377 (574) 236-5100

CERTIFICATE OF ANALYSIS AND TESTS

& FORM # SW-17  REV 1-99

HIS MATFRIAL IS IN ACCORDANCE WITH AND CONFORMS TO

FOR: AM. TANK & FAB CO. DATE: 09/15/04
5 _ i
12314 ELMWOOD AVE. YOUR P/O NUMBER 54275
-  CLEVELAND . OH 44111 SHIPPER NUMBER 00652848
DOOR 6 OUR INVOICE NUMBER
OUR SALES ORDER 00646710
DESCRIPTION OF MATERIAL AND SPECIFICATIONS
/ _/
1. HRTPHS 0001 11 0.1120 55.0000 X 372.0000 WA (=
JEAT # 60515 NAFTA Y BUNDLE # 004035352B
Q‘ i CHEMICAIL ANALYSIS
" HEAT # co | mi-o| p7] sV sT.4 AL g | v~/
1. 60515 S .050] 0.800 .012 .002 .020 .020 .001 .056
CR.| c¢cu.| MO«| NI.-| WNIT TI B
0.040| 0.070 .010] 0.030| .0140 .001{ .0000
MECHANICAL PROPERTIES
BUNDLE # NAF YIELD % TENSILE ELONGATION |D MISC
v’ $ IN 2 IN..
1. 0040353528B Y 67500 psi 76150 psi 30 L
T
Slu TCER-
Po. SY2718

Meets The Requiremerits Of

BSywap S729 ‘T\'M:E..% CHa

— i g

Fam—. %

T
[ A572 ~00 GRS50 | © T Reven To Stock

perfarmed in a recognige, oratory or our laboratory.

By

wthnrized Agent

_




United States Steel Corporation
Gary Works
Gary, IN 46402
: Meatallurgical Test Report

ORDER: /B51304-01 PART:

LOAD: T02438 INVOICE: 154-198163 SHIP DATE: 01/20/02
PO NBR: 051170-00 0o OH

" SOLD TO: SHIP TO:

THE AMERICAN TANK&FABRICATIHNG CQ
12314 ELMWOQD AVE
CLEVELAND OH 44111-5881

THE AMERICAN TANK&FABRICATING CO
12314 ELMWOOD AVE NW

DOOR #5

CLEVELAND OH 44111-5991

SERIAL (jHEATx M27828 1/Cy EJWJT)ETEEL TYPE = CAST REDUCTION RATIO = 11.S O 1
54071800 1,00 X 75,0" X 257.0"° G466LBE  1PRC

-
SPEC: PLATE HIGH STRENGTH LOW ALLOY USR8 SIXTY-M ASTM A533 REV AR 01~JAN-2000 GR E APPRQVED
STRUCTURAL QUALITY NORMALIZED PLATE
INSP: 01 MILL INSPECTION PRELIMINARY T/R TO ACCOMPANY SHIPPING PAPERE ALSC T/R TO INDICATE NO

MERCURY CONTENT UPON SHIPMENT FAX T/R TO ATTH: GREG MARUR AT 216-352-4871 RA/SN ALSO RR/LT
CERTIFY THAT ALL MELTING AND MANUFACTURING TOOY. PLACE IN THE USA.

HEAT M27525 MELTED AND MAMUFACTUREDR IN THE USA, FINE GRAIN
=,20 MN=1,37 P=.016 S=,Q0& SI=.2. CU=.30 HI~.15 CR=,13 Mo=.05 AL=.027 N-,01 v=.p9 CB=.001

TRANSVERSE YIELD: 63,0 ¥81 TENBILE: 84.0 KsT 2

% ELONGATION: 50.0
63000 P5I 84000 P8I " %

ELONGATION: 25.0

PRODUCT AND TEST SPECIMENS WERE NORMALIZED AT 1660 DEG F. FOR 00 MR BE MIN. COOLING COMBLEYED
IN STILL AIR,

%2 END OF TEST RESULT DATA **

TEST RESULTS‘WERE CONDUCTED AND RECQRDED IN ACCORDANGCE WITH TEBT
THIS REPORT SHALL NOT RRE REPRODUQED OR ALTERED NITHOUT THE PRIOR
STATES STEEL, '

THIS PRODUCT WAS MANUFACTURED IN ACCORDANCE WITH THE QUALITY MANAGEMENT SYSTEM WHICH COMPLIES
WITH IS0 9002:19%84,

METHODS ACCREDITED BY AZLA.
WRITTEN RPPROVAL OF UNITED

THTIS IS TO CERTIFY THAT THE PRODUCT DESCRIBED HERBIN WAS MANUFACTURED, TESTED AND/OR INSPECTED
IN ACCORDANCE WITH THE SPECIFICATION AND FULFILLS REQUIREMENTS IN CH RESPECT.
PREP, BY THE OFFICE OF D.M. BORMET, MANMAGER, Q.A. EY: DATE: w2 — /'~ (0,3

¥Q900Q ¢ F 30 0 0277450007A BXM 3

=
(=]

PRGE 1 OF 1

TT o' b, 7T TAAT T AN T T LT ALY TN LA



Y,

*#& LOAD TALLY **

PLATES
e P Purchase Order Dale Purchase Order No.
PICKUP(S)
32694, 11/19/01 051170-00
Z: Invoice Na. US. Steel Order Mo, Page ‘
g“ U. S. STEEL CORP. 198163 UES1304 0L
QO
ubject lo Section 7 of conditions of Bill o Ipper’s Me.
M GARY WORKS fa:l'ngti:\ fiM.:i:.C.7an:i Un:l(l: No ILEOILm(e clause is exercised. Srpere
GARY, INDIANA 46402 USS Corp. - Consignar 154T02438'—01
g CHARGE 0277450 SHIP TO 007 s
L H
D THE AMERICAN TANK&FABRICATING CO THE AMERICAN TANK&FABRICATING CO |
12314 ELMWOOD. AVE 12314 ELMWOOD AVE NW P
T CLEVELAND OH 44111-5991 DOOR #5
o CLEVELAND OH 44111-5991 g
Date Shipped Fiom Rou._te / Camier
CAR CAP. 000 CAR TYPE
01/30/02 GARY, INDIANA CUSTOMER TRUCK FOR HIRE 9999998
Ship Mode Minimum Weight PR/ CoL.
cTH 404 00 ox coL
IF YOU USE A SHIPPER REFERENCE NBR FOR PYMT, USE 1547T02438-01
ORDER ITEM HEAT ING CUT PC PLATEY GAUGE WIDTH LENGTH - WEIGHT
ORDERED SIZE 1.0000 75.0000

PT#A633E-1.0000-W~-—

A633E-1.0000-W-
STAMP
STEN CUST ORD# & USS EA PLT

STENCIL SIXTY-N STEEL A633 GR E

257.0000

USS HT# SLAB# MT IN 1 PLACE

USS SIXTY-N ASTM A633 REV A 01-JAN-2000 GR E APPROVED STRUCTURAL

PACK: OR 1 PC - KEEP SIZES SEP
LOAD: FLATBED TRK ~ SHEET LIFTER UNLDG ~ BLOCK - COVER W/TARP
20000 LB ABSOLUTE MAX
B/L COVER WITH TAR
’ [Zﬁﬁgb METRIC 25.40MM 1905.00MM 6527.80MM 2479KG
UE51304 01 M27525 53 W2 1 084071R00 1.000 75.00 257.00 54664
f&ﬂ%ﬁf;/- METRIC 25.40MM 1905.00MM 6527.80MM -2479KG
UE51304 01 M27525 53 W2 1 084071B00 1.000 75.00 257.00 54664

Per Controller - Gary Works

USS-Corp. - Shipper

Permanent Posl Office Address of Shipper:
600 Grant Street, Pitlsburgh, PA 15219-4776

Agenl
Per

IMATIT N



EV.F1ss) . BETHLEHEM STEEL CORPORATION
. 0 / QUALITY and PRACTICE DEVELOPMENT
REPORT OF TESTS AND AMALYSES

DATIE SHIPPED CAR Ofl VEHICLE NO. R -

ETHLEHEM Y UKENS PLATE DIVISION

iPMENT HO, :

v T

80 3-nA2.34 - 2N--00 S

oL
pd
o
>
N
~
”
Ry}
»
' f
]

o;
A
al
|
SERIAL PAT. HEAT HO, PCS. THICKHESS WIDTH OR DI LENGTH WEIGHT YiELD TENSILE B AED.
! NUMBER NO. HUMBER . . : POINT STRENGTH . =
INCHES INCHES INCHES | POynNDSt PSI eS| 1M
TTPACODUCED] UNDER A CERTIFIED QXS COAPLYING wiTH [SHO 9002 ABS—QE CERT. X£30477
T QUALITY [STEEL MEL[TED |6 MANUFACTURED IN THE Ua Se A
PLATES | ASTM ASL6~90 GR _7Q PVQ,| ASME SASLSG
GR 70 PvQ |ld998 EOITION r :
MEST I~ LIFT MAX 15 TON-SIZES £ GAUGES SgPR UNLDG
OH—MAGNET—CHA IjN—5L ING
CO# J.d.R. 2387 GH |365- 0653
YIZLD STRENGTH @ oS% Ea.|lUsL-.
5 62195 8231L.71250 1 105/,-120 240 12252 | 244200 79507 2 | 22
s 62196 823171254 1t 1.5 120 ‘ _ 240 12252 | 46300 7950d 2 2
PLATES [ |ASTM A 35-96, |ASME SA36 1998 EDLT|I0OM “ g
MFST |- LIFT MAX 1|5 TON-SIZES & GAUGES SEP UNLDG
OH~MAGNET-{CHA I|r— 5L ING
CO# J.CloRl. 2886 GH |345-{0654
813L70150 1 L 20 480 16335 | 40400 64200 8 | 30
823L70120 2 1 120 430 32570 | 40000 66400 B8] 24
- , 41900 67409 8 | 24
B23L70130% 1 1 120 480 16335 | 21400 67600 8 | 27|
Q—-Q.uEncn TEMPERATURE T—TEMPEF‘; TELPERATURE H-HOAMALIZE TEMPERATURE
v -7
SDA N
CRARPY IMPAGT
SEAIAL PAT. HEAT o | eeno THICIHESS EHERGY 3 SHEAR (%) LAT, EXP. -
N:JMBEH NO. HUMBER " INCHES [vre sz [on TTEE:;F — I;L Rsin : ) R ; 2 o LJ"
1
Thie Amierican Tank|er| Fabricqting Co. L
MEEITS THE REQUIREMENTS ar e
A STIN - A 5 f~ '?c1 294
REViEWED By DC,,,,.,/«J i | paTe_8-7|8¢/
vEAT CHEMICAL ANALYSIS ' MeQUAID
. GRAIN
HUHBER c V] wmV Pl sl s e o & cre P R N 8 o f « size
8230U71250| .24 |1.19|.012}.007 .253/.019| .61{ .03l.005|.002 . 036 M.oo2
813L70150] «14|1.0061a017].006] .208L009| .01| -03.005le003 .002
g23L70120| 16108 |.0i5}.012 ,232L014] 01| .04/l.005L002 .002
823L70130{ «16|1.091.015).0t2 .224l.010| .0tl ~oal.oosl.oos L 002
({‘.

| CERTIFY THAT THE ABOVE RESULTS ARE A TRUE AND CORREGT COPY OF ACTUAL
AESULTS CONTAINED IN RECORDS MAINTAIMED BY BETHLEHEM AND ARE IM FULL
COMPLIANCE WITH THE REQUIREMENTS OF THE SPECIFICATION CITEQ ABOVE, TS i ~ o E ure "N
. G/ AACTI VELOPMENT 10 e Ko A a0 PER .M BLK
TEST REPORT CANNOT BE ALTERED AHD MUST BE TRAMSMITTED INTAGT WITH AHY SUPY. GUALITY and PRACTICE DEVELOPMEN :
SUBASEQUENT THIND PAATY TEST REPORTS, IF AECANRED. -




RN N R S ST R L WA | \Juli'[-luluu'\_/\i

Gary Warks

Gary, IN 46402

. PRELIMINARY TEST REPORT

N CONFIRMING TEST REPORT WILL BE MAILED

~DRDER: UE55784-06 PART:
LOAD: T13642 TNVOICE: 154 241121 SHIP DATE: 12/05/02 ‘
.0 NBR: 52060 VEH ID: 130A OH 38097
SOLD TO: : SHIP TO:
THE AMERICAN TANK&FABRICATING CO THE AMERICAN TANK&FABRICATING CO
12314 ELMWOOD AVE 12314 ELMWOOD AVE
CLEVELAND OH 44111-5991 DOOR #11

CLEVELAND OH 44111-5991

SERIAL  HEAT: Y4946l I/C: 54W2 STEEL TYPE = CAST REDUCTION RATIO = 4.0 TO 1
X9108a00 3.0" X 93.0" X 330.0" 1 ®C 26111.00 LBS

e

SPEC: PLATE HIGH STRENGTH LOW ALLQY USS SIXTY-M ASTM A633 01-JAN-2001 GR E APPROVED STRUCTURAL

QUALITY NORMALIZED PLATE LCVN IMPACT TEST HEAT LOT FREQ. H LCVN 20 FT-LBS AVG @ +0 F LCVN 15
FT-LBS MIN @ +0 F ¢

INSP: 01 MILL INSPECTION TEST REPORT TO IWDICATE MNO-MERCURY CONTENT AND REPORT CB RA/SN ALSO
RA/LT CERTIFY THAT ALL MELTING AND MANUFACTURING TOOK PLACE IN THE USA. ,

P — / r/' , /‘" _
HEAT Y49461 MELTED AWND MANUFACTURED IN THE USA. FINE GRAIN T -

ey

C=.18 MN=1.33 P=.015 §=.007 SI=.22 CU=.28 NI=.13 CR=.12 MO=.05 AL=.027 N=.010 V=.11 CB=.001
-

5 TRANSVERSE YIELD: 61.0 KSI TENSILE: 85.0 KSI 2" % RLONGATION: 23.0
S 61000 PSI ' 85000 PSI ‘ —

TRANSVERSE YIELD: 63.0 KSI TENSILE: 87.0 KSI 2" % BLONGATION: 32.0

- 63000 PSI 87000 PSI —

LONGITUDINAL FL SIZE CHARPY IMPACT V-NOTCH +000 DEGC F FT LBS/ 067-074-074
~18 DEG C AVG IMPACT STRENGTH +72 FT LBS

LONGITUDINAL FI, SIZE CHARPY IMPACT V~-NOTCH +000 DEG F FT LBS/ 098-074-088

' -18 DEG C AVG IMPACT STRENGTH +87 FT LBS

PRODUCT AND TEST SPECIMENS WERE NORMALIZED AT 1660 DEG F. FOR 02 HR 48 MIN. COOLING COMPLETED
IN STILL AIR, —

MERCURY OR MERCURY BEARING COMPOUNDS ARE NOT USED IN THE MANUFACTURE OF THIS MATERIAL.
*% END OF TEST RESULT DATA #*%

TEST RESULTS WERE CONDUCTED AND RECORDED IN ACCORDANCE WITH TEST METHODS ACCREDITED BY A2LA.

THIS REPORT SHALL NOT BE REPRODUCED OR ALTERED WITHOUT THE PRIOR WRITTEN APPROVAL OF UNITED
STATES STEEL.

THIS PRODUCT WAS MANUFACTURED IN ACCORDANCE WITH THE QUALITY MANAGEMENT SYSTEM WHICH COMPLIES
WITH ISO 9002:1994.

— N 4 Thie Ameriran Tank e gaﬁnkaiifgg' Co.
/(/\ Y) g () ES MEETS THE REQUIREMENTS GF ¢ 4v7m

. . G748
ASTIn 4633 Grade & A apo T

: REVIEWED BY; +f Ll myvE_£2-12°00L
{

%ﬁls IS TO CERTIFY THAT THE PRODUCT DESCRIBED HEREIN WAS MANUFACTURED, TESTED AND/OR INSPECTED
IN ACCORDANCE WITH THE SPECIFICATION AND FULFILLS REQUIREMENTS IN SUCH RESPECT.
PREP. BY THE OFFICE OF D.M. BORMET, MGR, PLATE TECH BY: DATE :

*1515 PCNF NNN Q 0 0 0277450002A BKW g 1 0 PAGE 1 OF 1



U.S. Steel Corporation Metallurgical Test Report

Gary Works
Gary, IN 46402

ORDER: UES5761-01 PART : -
LOAD: H04202 INVOICE: 154-239192  SHIP DATE: 11/20/02 -
PO NBR: JCR-3497 VEH ID: BIR 006257 H4202
SOLD TO: SHIP TO:
SERTAL HEAT: 147470 I/C: 5SW1 STEEL TYFE = CAST  REDUCTION RATIO = 4.0 T0 1
(3170A00 3.0 X 96.0" X 360.0" 1 PC 29404.00 LBS
/

JPEC:

PLATRE CARBON ASME SA 516 01-JUL-2001 2001 EDITIOH 2002 ADDENDA GR 70 APPROVED ASTM AS516
)L-JAN-2001 GR 70 APPROVED PVQ NORMALLZED PLATE KILLED FINE GRAIN MILL EDGE

kS

S,

NSP: 01 MILL INSPECTION RA/SW ALSO RA/LT CERTIFY THAT ALL MELTING AND MANUFACTURING TOOK PLACE

N THE USA.

’

IEAT M47470 MELTED AND MANUFACTURED IN THE USA. FIHE GR}%IN
=.26 MN=0.38 P=.017 S=.010 SI=.22 CU=.02 NI=,02 CR=,04 10=.01 AL=.025 V=.001 TI=.001 CB=.001
j } v Wkt v o v = / / [ -

-

TRANSVERSE *YIELD: 44.0 KSI

-~ 44000 ©PST

'I'ENSIL\E/: 77.0 KSI 2" % ELONGATION: 28.0
ANSILE TEST WAS TAKEN ON INGOT/CUT: 55W 1

77000 PSI =

'RODUCT AND TEéT’ SPECIMENS WERE NORMALIZED AT 1660 DEG F. FOR 02 HR 48 MIN. COOLING COMPLETED
N STILL AIR.

+ - YIELD STRENGTH @ 0.5% E.U.L.
** END OF TEST RESULT DATA **

CEST RESULTS WERE CONDUCTED AND RECORDED IN ACCORDANCE WITH TEST METHODS ACCREDITED BY A2ZLA.

'HIS REPORT SHALL NOT BE REPRODUCED OR ALTHRED WITHOUT THE PRIOR WRITTEN APPROVAL OF UNITED
ITATES STEEL. '

THIE PRODUCT WAS MANUFACTURED IN ACCORDANCE WITH THE QUALITY MAMNAGEMENT SYSTEM WHICH COMPLIRES
{ITE ISO 9002:1994.

. " e Gimeris Fank o Fabric g Co,
MEETS THE REQUIREMENTS UF

. \ -
& @ U\j d/ (ﬂﬁ'Tt-‘I/L, B3 -To ,  03%a e,

FEVIEWED 8Y:./3 A,é;zo-ﬂ-?//li—e),c{[g /7 /a3 '

Y
HI'.’HIS IS TO CERTIFY THAT THE PRODUCT DESCRIBED HEREIN WAS MANUFACTURED, TESTED AND/OR INSPRCTED
‘ N ACCORDANCE WITH THE SPECIFICATION AND FULFILLS REQUIRENMENTS IN SUCH RESPECT.
’REP. BY THE OFFICE OF D.H. BORMET, MGR, PLATE TECH BY: “5_ A DATE: 11/22/02

1611 PCN  HNN 1 0 0 0087972002A PXE JAL 1 0 0 PRGE 1 or 1

lagquunp 1eaJ) ¥B8H

OLvLVW

apelg

04-915v

BZIS.

oe
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3£ 00-RORTH ROLE ROAD 3400 RORZE WOLY ROAD

BAY. . #d

0

PREPXEED RY .'f}IE DFFICK DP:

= P £\ Metallurgical AR o L™
S —aX Corporalion : Tezt Report
_m4mam . )
@ . P DA FRCHALE ORbR bia THLY IS T0-CERTIFY PHAT tHE
o 11/23/97] BI-T4317 . PRODUCT DESCRIAED EEREIX. WAS
¥ | $aHES NG ML GIDER KL WVGICE D MEGD.  SAWPLED. YESTED ARD/OR
[ N - GARY PORKS 4317 D4 28 95 MB5692 154-485488 | TREPECTED IX ACCRRDARCE NITH
o o GARY,INDIAHA 48402 i@ga S7967)THE SPECIFICATIOR AND PUL~
1 S ~* MELTEBD AND MANUPACTUREL IX TEE usa x FILLS REQUIREMENIS IF guce
i A M CAMEYLE £ CO A M CASTLE & CD REBFECT.
T
o]

PO N L T ISV Y . YWt |

FRAXKLIN. PERK IL 60131-1318 :
: PRANKLIY PARK IL

i

BART NO: PYRL.A.C,.26L36~-

xx YARTX CEETI&IED B5_HQ

§
a

RTH AHE

.C,FAP ER_HOH, 4.

PELEAE DOMESTIC % J/—?aa

PLATE CARBON ASTH ABLG6-% GHLAD 7 ABME gAE16-*19%35 EDITION: %6

N RDDEXDA, DECEMBER 31,1996 GRADE 70 A:M CARZLE AN CO BPEC
K02700-67 REV 5 DATED &/2/96 BRESSORE VESEBEL GUALYZY NORMALIZE
BEST PLATHESS 2oL 1/2 810
I¥8p1p1 MILL RA/SH ALSD RA/LT CERYIRIRD f/R FITH LOAD ARRLYSIS MERCURY
: PREE STATRHERY REQUIRED (
-  AAATERAL DESCRITION N VED FL_ | FENHE STA | RONGATION % | 50
IR — R TR — 3}’#‘* WHGHT | hearno | TEQR PUCE EERTAY Y
HERCDRY R MERCURY LEARTNG COMEOUMDS ARE XOT USED * € ol
i L THR-HXICEACTURE: pr YMES MATERIAE. ] | ; I3
i WEND OF DATAY * P : L1
! ;
X ‘ J h |
3
4 TKY8 HYPOR? szm.r. NOT BE Rs-moaucxn RITHOUT| THE #RIOR WRITTRN A-ELRUVAL OF THE USK COREORATION.
s v fmefoc s T r ol a Ta Mo [sofwl A N A I R I A )
= | I R B Ik : Pl
— - » . ) 4 s - [} : -
4 2 B : : O R
< pLL TEST SCORDRE T ACCORPANCR WITR JTBST]}AEI@DS ACCREDITRED BY A2Lj
S MATRIX n&tmx POSITIONS FOR' Eu:mgm ARE:INDICATED BY THE LEFT MARGIN,; VERTIGAL DOYTED LINE'QR DECIMAL POINT,

Lﬂl‘lﬂ Ama MMITAY < AAR L R L L

3 oaalx



09/15/2004 From:AMERICAN ALLbY STEEL To: AMERICAN TANK & FABRICATING

P.O.# :054337-00 S.0.#% :37811-NY AR PL#:8024766
Item :1 (1 pC) 3" X 96" X 60" :

:ISG HEAT# U0624 ALREADY APPROVED

(’ ' ISG PLATE INC. TEST

CERTIFICATE
’ _SHIP TO1 - PAGE NO: 0
AHERICAN ALLOY STEEL INC FILE NO: n%ugfoggzn
C/0 B:& R:MARINE SVS MILL ORDER NO: 85476-001
PORT.OF GREATER BATON ROUGE MELT NO: U0624
TRACK : #791 SLAB NO: §
PORT ALLEN LA 70767 DATE: 04/09/06
SoLD TO: SEND TO: 02-¢
AMERICAN ALLOY STEEL, INC 'AMERICAN ALLOY STEEL, IN
P. 0. BOX 60669 P. 0. BOX 40669
HOUSTAON TX 77240-0669 ATTN: HOMER GARZA
: HOUSTON, TX :77240-0469
PLATE DIMENSIONS / DESCRIPTION
TOTAL : ' IECE
Qry GAUGS// WIDTH LENGTH DESCRIPTION wexcu1
1 kL 96" 480" RECTANGLE 39205¢
CUSTOMER INFORMATTION
CUSTOMER PO: 57082-LA
SPECIFICATIONTCS)
THIS MATERIAL HAS BEEN MANUFACTURED AND TESTED IN ACCORDANCE WITH PURCHASE
ORDER REQUIREMENTS AND SPECIFICATION(S). : :
S, Certified a true copy of the
API 2H-8TH-EDITION YR 99 GR 50 S1 $3 SG¢
SUPPL. PARA. S5 & SUPPL. PARA. S12 origlnal, retained In our fte.
SEEC fon L8 Baagmas < T AMERICAN AL Tabl, o
L ASHME SA537 99 CLASS 1 MODIFIED TO .04 MAX CB, _/ Ylbfi{a‘cﬁ(
ABS PARTZ2-SECT-1 00 GRS EH36/DH36, ASTH A633
: 95 GR CYAND MIL-5-22698C GR DH36
MATERIAL PRODUCED UNDER A CERTIFIED QUALITY HGHT SYSTEM COMPLYING WITH
ISO 9001 ABS-QE CERT. NO. 30130
CHEMICAL COMPOSITIDN
L c MN p s cu s NI - CR HO
MELT:U0624 ;14 1.53 ,008 .002 .16 .37 09 .1o0 .03
' v TI B AL B CA N CEF
MELT:U0624 .001 .0064 .0004 .041 .031 .d02 .0077 44
CARBON EQUIVALENT FORMULA (CEF) ' _
CEF = C + (NN % .1647) + ((CR + HO + V) % .2000) + ((CU_t. L0667)

MANUFACTURE )
FINELINE - VACUUM DEGASSED - FINE GRAIN PRACTICE

52
HEAT TREAT CONDTITTIOHN S 5
MATL T ;j %
OR HEAT TREAT NOM /  HOLD cooL =
TEST DESCRIPTION TENP RINS HTHD é
PL/TEST NORMAL IZE 1650F 106 AIR COOL F
=
o AGLA374 P 40~
e WE HEREBY CERTIFY THE ABOVE _ 24,
{ TNFORMATION 1S CORRECT: ‘ ; Esz;hyfﬁdf Jonlily
‘ COATELY (LTEURANCE LABORATORY : Nnks’zmumv
' MEETS THE REQUIREMEN

4 e 21,
ASTM A 633 Gank £ pqlere Piqu}{7“
A A G-22ey sctyaqyyad




e owons . s ALAN ALLUY STEEL
P.O.# :054337-00
Item :1 (1 PC) 3" X 96" X 60"

:ISG HEATH# 00624 ALREADY APPROVED

S.0.% :37811~NY

To: AMERICAN TANK & FABRICATING
AR PL#:8024766

ISG PLATE INC.

~r

TEST

CERTIFICATE
PAGE NO: 02.0F 02
. FILE NO: 0284-01-2¢
HILL ORDER NO: B854676-001
- HELT NGO: 00624
SLAB NO: §
DATE: 064/09/04
TENSILE PROPERTTIES
YIELD TENSILE ELONGATION
SLAB STRENGTH STRENGTH GAGE
NO. Lac DI FSI X 100 PST X 100 LGTH % %R.A
4 BOT THRU GA. - 71.0
4 TOP THRU GA. - a 69.0
4 BOT TRAN 559 BO7 2.00" 30.0
CHARPY V-NOTCH IMPACT RESULTS
SLAB Loc DIR TEMP SIZE FT. LBS.
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. 1.0 INTRODUCTION

The purpose of this document is to describe in detail the methodology used and the results of

the characterization of the West Valley Demonstration Project {WVDP) molten glass vitrification
Melter (Melter).

The information used to characterize the Melter consists of analytical results taken from
vitrified glass and slurry samples, Radiation and Contamination Survey Reports, and Melter
Refractory Assembly Drawings detailing the construction materials and layout of the Melter.

Section 2 of this report describes the history of the Melter. Section 3 provides an executive

-summary. Section 4 provides a description of the characterization methods for each of the
defined source terms. Section 5 provides the summary of characterization results for all of the
combined source terms.
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2.0 HISTORICAL INFORMATION

The WVDP molten glass vitrification Melter consists of an electrically heated box structure
approximately 10 feet on each side. The outer shell is formed of stainless steel. The interior is
lined with a composite of various refractory materials to with-stand high temperatures. The
sides and bottom of the outer shell are covered with a cooling water jacket. The Melter is
divided into two sections. The main section contains the Melter cavity, which has an overall
height of 4.5 feet. The upper part of the cavity is rectangular in shape, with the lower part in
the form of an inverted truncated rectangular pyramid. During normal operation, the Melter
would accommodate 227 gallons (approximately 30 cubic feet) of slurry. The slurry was heated
with three electrodes, one of which served as the floor of the vessel. The discharge section of
the Melter contains a primary and a secondary pour chamber, each with spouts and silicon
carbide radiant heaters.

During operation, Batches of slurry feed material were transferred from the Melter Feed Hold
Tank (MHFT) to the Melter. Inside the Melter, calcined wastes and glass formers were melted
and fused into a glass pool where they homogenized. Homogenized molten glass in the Melter
was transferred through the discharge section into stainless steel canisters for safe storage. The
silicon carbide heaters used in the discharge section of the Melter were expected to have
limited service life based on system testing, and two heater assemblies failed during use.
Another operating problem was encountered when the primary glass discharge port plugged
with glass near the end of vitrification operations. The secondary pour chamber was then
utilized to complete vitrification.

In September 2002, after completion of vitrification of primary wastes, the Melter was used to
process decontamination solutions, emptied using two evacuated canisters, and shut down.
Based on recorded data, approximately 2,200 kg of molten residual glass were removed from
the Melter during this process. The residual material which could not be removed by these
processes consists of the glass in the plugged discharge port (spout), glass collected in the
bottom of the Melter cavity (the heel), and the residual glass material that migrated into the
cracks and crevices of the Melter cavity refractory brick and coated the refractory brick during
operations.

3.0 EXECUTIVE SUMMARY

The Melter contains four primary source terms consisting of (1) the heel contained within the
Melter cavity, (2) residual glass contained within the cracks, crevices and interstitial spacing
associated to the refractory brick, (3) the plugged discharge port (spout), and (4) the exterior
surface contamination associated to the Melter. Each of these source terms was characterized
independently utilizing available historical information, analytical results and swipe sample
results. The total activity associated to the Melter is 3,554 Ci (including daughter products).
Total fissile (gram) content of the Melter is 81.56 grams. Total number of A2’s associated to the
Melter is 214.9. Thermal Decay Heat (watts) associated to the Melter is 9.194
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Primary isotopes of concern consist of Cs-137 (Ba-137m) and Sr-90 (Y-90) contributing greater
than 99.8% of the total activity associated to the Melter. Other nuclides of concern include
actinides, fission products, activation products and all associated daughter products with a total
contribution to total activity to be less than 0.2%. APPENDIX 1 gives a breakdown of the total
activity by source term, quantity of fissile material by source term and activity of primary
isotopes by source terms. Section 4 contains identifies the characterization methodology,
activity calculations and decay correction (RadCalc calculation) sheets for each of the individual
source terms. '

In characterizing the Melter, a conservative approach was taken to ensure that the isotopic
distribution and associated activity was bounded. Decay correction was incorporated in the
final activity reports.

4.0 WASTE CHARACTERIZATION

The Melter was characterized utilizing analytical data associated to the waste materials that
were processed through it, swipe samples within the vitrification cell and swipe samples of the
Melter. Representative samples are used to determine Cs-137 and Sr-90 based scaling factors
for calculating the hard to detect nuclides. '

The radioactivity associated with the Melter is contained in four separate source terms. The
first source term is contained within the Melter cavity, consisting of a heel that was produced
during the processing of the decontamination solutions used for flushing the remaining residual
waste from the Melter Feed Hold Tank (MFHT) and Concentrator Feed Make-Up Tank (CFMT).
Once the flushing of the two tanks was complete, the rinseate was sent to the Melter for
vitrification. Based on recorded data, approximately 2,200 kg of molten residual glass was
removed from the Melter using two evacuated canister assemblies, leaving 300 kg of residual
glass to comprise the heel. )

The second source term is comprised of all the residual glass contained within the cracks,
crevices and interstitial spacing between all of the refractory brick within the Melter cavity. The
activity associated with this source term was derived by evaluating all of the different Batches
of material that was processed though the Melter and applying it to a very conservative volume
of material based on the actual volume of refractory brick. Total calculated mass of residual
glass associated to the refractory brick material is 68.2 kg.

The third source term is comprised of the material that is contained within the plugged
discharge port (Spout) and associated structures. During the processing of Batch 75, the
discharge port became plugged. The volume of material associated to the plugged discharge
port consists of material contained within the spout and pour chamber. The spout and pour
chamber consists of 2,325 cubic inches of vitrified glass weighing 99.0 kg.

The fourth source term is comprised of activity associated to the surface contamination of the
exterior Melter body and components. Based on measurements associated with the Melter

5| page .
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Refractory Assembly drawings, the exterior Melter body and components consist of a total ‘
surface area of 522,261.6 cm’. By using the maximum result from swipe samples taken from

the exterior of the Melter body and applying a conservative wiping efficiency, a bounding total

removable activity associated to the exterior of the Melter was determined to be 14.36 Ci.

4.1 Melter Heel Characterization

The Melter heel consists of 300 kg of residual glass contained with the lower body of the
Melter cavity. The heel was produced during the processing of the decontamination solutions
used for flushing the remaining residual waste from the Melter Feed Hold Tank (MFHT) and
Concentrator Feed Make-Up Tank (CFMT). Once the flushing of the two tanks was complete,
the rinseate was sent to the Melter for vitrification. Based on recorded data, approximately
2,200 kg of molten residual glass was removed from the Melter using two evacuated canister
assemblies, leaving 300 kg of residual glass to comprise the heel.

For determining the isotopic distribution and associated activities related to the Melter heel,
analytical data from glass shard samples taken from the Evacuated Canisters was utilized
(containers MV-997 and MV-998). For analysis, each of the glass shard samples were split into
three separate samples and analyzed (See APPENDIX 2 for Shard Sample Analysis — Sample 04-
0073 (#1, #2, #3) and Sample 04-0074 (#1, #2, #3)). In calculating the total activity for the heel,
for each isotope, an average of all six sample results (uCi/g) was used and multiplied by the 300
kg of vitrified glass that comprised the heel (see APPENDIX 3 for Melter Heel Activity
Calculations). In order to derive a more accurate activity, the isotopic activity was decayed
from 7/18/2002 to 9/02/2014 (original expected shipment date).

The total activity associated to the Melter heel (decayed corrected) is 1.117E+03 Ci (including
all daughter products) with 29.23 grams of fissile material. Melter heel contains 63.15 A2’s
with a Thermal Decay Heat of 2.834 W.

4.2 Residual Glass Contained within Refractory Brick Characterization

During the course of six years of vitrification, molten glass would seep into cracks, crevices and
interstitial spacing between and within the pieces of refractory brick. Based on the Melter
Refractory Assembly Drawings PNL-011-01 through -018 (DRAWING 1), the volume of
refractory brick contained within the Melter cavity is 92.7 ft, being comprised of two types:
Monofrax Refractory (61.88 ft*) and Zirmul Refractory (30.82 ft’). For the purposes of
determining the total volume of residual glass contained within the cracks, crevices and
interstitial spacing, a conservative estimate of 1% of the total volume of refractory brick was
applied. This estimate was based on the cross sectioning samples (APPENDIX 4) that were
taken of similar refractory material and video taken of inside of the Melter cavity.

For determining the isotopic distribution and associated activities, the average geometric mean
for all of the samples taken from Batches 6 through 77 were used. Analytical results from
Batches 6 through 69 were analyzed for Cs-137 and Sr-90 (predominant isotopes in waste
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matrix). Analytical results for Batches 70 through 77 included actinides, fission products and
activation products. For Batches 6 through 69, the actinides and activation products were
scaled in based on the Sr-90 contribution in relation to the geometric mean for Batches 70-77.

As previously stated, the total volume of refractory contained within the Melter is 92.7 ft®. The
total volume of residual glass, based on the conservative estimate of 1% of the total volume of
refractory, is 0.927 ft*. With the glass matrix having a specific gravity of 2.6 g/cc, the total mass
of residual glass contained within the cracks, crevices and interstitial spacing is 68.2 kg. By
applying the geometric mean of the batched material that was processed through the Melter,
the total activity associated to this source term (decay corrected) is 630 Ci (including all
daughter products). The refractory contains 67.13 A2’s with a Thermal Decay Heat of 1.768 W.
The residual glass contained within the refractory contains 32.68 g of fissile material. APPENDIX
5 identifies the original activity calculations and RADCALC decay corrected calculations, glass
volume and mass calculations, and volume and mass calculations for the refractory brick.

4.3 Plugged Discharge Port (Spout) Characterization

During the processing of Batch 75, Canister 266, the west discharge port of the melter became
clogged (plugged) and unusable. For the purposes of characterization of this source term, the
plugged discharge port and associated area is presumed to be completely full. Based on the
Melter Refractory Assembly drawings (Drawing 1) the plugged discharge port and associated
area consists of a volume of 2,325 cubic inches containing 99 kg of vitrified glass. The plugged
discharge port and associated area consist of the pour spout and pour chamber.

For the purposes of determining the isotopic distribution and associated activity, sample data
from Batch 75 Canister 266 was used (APPENDIX 6). The Cs-137 and Sr-90 values came directly
from the Canister 266 glass shard analytical results. The actinides, remaining fission and
activation products were scaled using Radman Waste Stream from the Heel material (APPENDIX
7). By applying analytical results of Batch 75, Canister 266 material that was processed through
the Melter and applying the scaling factors identified in Heel material, the total activity
associated to this source term {(decay corrected) is 1,793 Ci (including all daughter products)
with 18.99 g of fissile material. The plugged discharge port contains 82.44 A2’s and generates
4.551 W of thermal Decay Heat. APPENDIX 8 contains the activity and RADCALC calculations
identifying the decay corrected activity of this material from 9/02/2014.

4.4 Melter Exterior Surface Contamination Characterization

The final source term associated to the Melter is the exterior shell and associated components
(i.e. electrodes, passive feed nozzle, airlift, etc.). The external Melter surface contamination
was determined by calculating the total activity bases on swipe samples taken on the exterior
surface of the Melter and multiplying it by the total surface area of the Melter. A conservative
isotopic distribution consisting of the airborne sample analysis from the contaminated
vitrification cell (see APPENDIX 9) and the isotopic distribution associated with the refractory
was utilized to bound the isotopic activity.

8 | p a g e



WVDP-577

Rev. 0

Page 10 of 103

Based on the Melter Refractory Assembly drawing (DRAWING 1), the surface are of the Melter
was calculated to be 80,950.7 in’ (522,261.6 cmz) with the body of the Melter having a surface
area of 79,537.02 in® (513,141.01 cm?) and the associated components having a surface area of
1,413.7 in* (9,120.6 cm?).

The isotopic distribution for the Melter surface contamination was derived by utilizing the
distribution associated with the Vitrification Airborne sample results in combination with the
isotopic distribution associated with the refractory brick contained within the Melter. A
comparison of both isotopic distributions and percent abundance was completed. All of the
isotopes associated with each distribution were included in the final distribution. The most

conservative percent abundance was used when both distributions contained the same isotope.

When only one of the distributions contained an isotope, that isotope was included to the final
distribution with its corresponding percent abundance.

In April of 2004, three smear samples were taken on the Melter body (see APPENDIX 10 — Rad
Survey Report 124255). Contact dose rate reading of these smear samples were reported as
2R/hr, 2R/hr and 6R/hr. Each smear sample was taken over a 100 cm? surface area. Due to the
small sample population the most conservative results (6R/hr) was applied to the entire surface
are of the container. In accordance with Radiological Engineering Calculation CALC-2007-48
(APPENDIX 11), 1 mR/hr is equal to approximately 67,000 dpm B/ Y. To ensure that the total
removable activity associated to the exterior of the Melter has been accounted for, a smear
wiping efficiency factor of 10% was included. Based on this information, the total removable
activity associated to the exterior surface of the Melter is (decay corrected) 14.36 Ci {including
all daughter products) with 0.66 g of fissile material {see APPENDIX 12) with a concentration of
27.50 uCi/cm?®. The Melter exterior surface activity contains 2.136 A2’s and produces a thermal
Decay Heat of 0.041 W.

5.0 RESULTS

Based on the results of this characterization analysis, the Melter contains a total activity of
3,554 Ci (including all daughter products) with Cs-137 (Ba-137m)} contributing 3,143 Ci
(88.425%) and Sr-90 (Y-90) contributing 407.1 Ci (11.453%). 99.6% of the total activity
associated with the Melter is contained within the Melter cavity in the form of residual glass
contained within the refractory brick, heel and plugged discharge consisting of 3,540 Ci. The
total surface contamination activity associated to the Melter is 14.36 Ci. The activity from
surface contamination represents approximately 0.404% of the total activity at a concentration
of 27.50 uCi/cm®. - The Melter contains 2.149E+02 A,’s and generates 9.194 watts (decay heat).

9|pa ge
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APPENDIX 1 - Activity Summary

Decay Heat
Source Term Total Act (Ci) | Fissile Mass (g) A2's (W) % of Total Activity
Exterior C ination (decay corrected) 1.436E+01 6.569E-01 2.136E+00 4.054€-02 0.404%
Melter Spout (decay corrected) 1.793E+03 1.899E+01 8.244E+01 4.551E+00 50.445%
Refractory (decay corrected) 6.300E+02 3.268E+01] 6.713E+01 1.768E+00 17.725%
Melter Heel (decay corrected) 1.117E+03 2.923E+01 6.315E+01 2.834E+00 31.426%
2.149E+02 9.194E+00 100.000%

Totals

Spout Refractory eel
Act (Ci) Act (Ci) Act (Ci) Act (Ci) % of Total Act
Cs-137 8.566E+02 2.132E+02 5.419€+02| 1.617E+03 45.487%
Ba-137m 4.778E+00] 8.086E+02 2.012E402 5.116E+02| 1.526E+03 42.938%
Sr-90 2.213E+00] 6.332E+01] 1.068E+02 3.120E+01} 2.035E+02 5.726%
Y-90 2.213E+00] 6.333E+01] 1.068E+02 3.121E+01| 2.036E+02 5.727%
Total Activity of Primary Isotopes 99.878%

R ining Activity

0.122%
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APPENDIX 2

Sample Report

Report Date 5/22/2014 Revision Date : 03/10/2004

User Sample ID:  04-0073#1

Description: SHD-WV-997-02,03

Activity Units: uCi/gm

Sample Date: 09/16/2002
Nuclide Activity LLD %Abundance Scaling Nuclide Scaling Factor
Cm-243 8.340E-03 False 0.000 % Cs-137 3.808E-06
Cm-244 2.180E-01 False 0.009 % Cs-137 9.954E-05
Mn-54 8.120E-02 False 0.003 % Cs-137 3.708E-05
Co-60 4.040E-02 False 0.002 % Cs-137 1.845E-05
Ni-63 4.840E-01 False 0.021 % Cs-137 2.210E-04
Sr-90 1.270E+02 . False 5.469 % Cs-137 5.799E-02
Tc-99 - 9.670E-03 False 0.000 % Cs-137 4.416E-06
Cs-137 2.190E+03 False 94.307 % ' N/A ~ NA
Eu-154 6.560E-01 False 0.028 % Cs-137 2.995E-04
Th-228 2.940E-02 False 0.001 % Cs-137 1.342E-05
Th-230 2.100E-04 False 0.000 % Cs-137 9.589E-08
Th-232 2.450E-04 False 0.000 % Cs-137 1.119E-07
U-232 2.660E-02 False 0.001 % Cs-137 1.215E-05
U-233 1.080E-02 False 0.000 % Cs-137 4.932E-06
U-234 5.170E-03 False 0.000 % Cs-137 2.361E-06
U-235 2.120E-04 False 0.000 % Cs-137 9.680E-08
U-236 6.350E-04 False 0.000 % Cs-137 2.900E-07
U-238 1.150E-03 False 0.000 % Cs-137 5.251E-07
Np-237 3.850E-03 False 0.000 % Cs-137 1.758E-06
Pu-238 3.340E-01 False 0.014 % Cs-137 - 1.525E-04
Pu-239 7.650E-02 False 0.003 % Cs-137 3.493E-05
Pu-240 5.850E-02 False - 0.003 % Cs-137 2.671E-05
Pu-241 1.540E+00 False 0.066 % Cs-137 7.032E-04
Am-241 1.490E+00 False 0.064 % Cs-137 6.804E-04
Am-243 1.470E-02 False 0.001 % Cs-137 6.712E-06
Cm-242 1.020E-01 False 0004% Cs-137 4.658E-05

Page 1 of 1
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Report Date :

User Sample ID:
Description:
Activity Units:
Sample Date:

Nuclide
K-40
Ni-63
Sr-90
Zr-95
Tc-99
Cs-137
Eu-154
Th-228
Th-230
Th-232
U-232
U-233
U-234
U-235
U-236
U-238
Np-237
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Am-243
Cm-242
Cm-243
Cm-244

5/22/2014

04-0073#2

SHD-VW-997-02,03

uCilgm
09/16/2002

Activity
4.440E-02
5.480E-01
1.300E+02
1.370E+01
9.420E-03
2 260E+03
5.940E-01
2.720E-02
1.940E-04
1.880E-04
2.620E-02
1.060E-02
5.070E-03
1.840E-04
5.510E-04
1.200E-03
2.680E-03
3.520E-01
8.050E-02
6.150E-02
1.650E+00

- 1.510E+00
1.490E-02
1.050E-01
8.450E-03
2.210E-01

LLD

False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False

Sample Report

Revision Date

%Abundance
0.002 %
0.023 %
5.396 %
0.569 %
0.000 %

93.816 %
0.025 %
0.001 %
0.000 %
0.000 %
0.001 %
0.000 %
0.000 %
0.000 %
0.000 %
0.000 %
0.000 %
0.015%
0.003 %
0.003 %
0.068 %
0.063 %
0.001 %
0.004 %
0.000 %
0.009 %

Page 1 of 1

Scaling Nuclide
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137

N/A
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137

- Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137

03/10/2004

Scaling Factor
1.965E-05
2.425E-04
5.752E-02
6.062E-03
4.168E-06

N/A
2.628E-04
1.204E-05
8.584E-08
8.319E-08
1.159E-05
4.690E-06
2.243E-06
8.142E-08
2.438E-07
5.310E-07
1.186E-06
1.558E-04
3.5662E-05
2.721E-05
7.301E-04
6.681E-04
6.593E-06
4.646E-05
3.739E-06
9.779E-05
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Report Date :

User Sample I1D:
Description:
Activity Units:
Sample Date:

Nuclide
Ni-63
Sr-90
Tc-99
Cs-137
Eu-154
Th-228
Th-230
Th-232
U-232
U-233
U-234
uU-235
U-236
U-238
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Am-243
Cm-242
Cm-243
Cm-244

5/22/2014

04-0073#3
SHD-W\V/-997-02,03
uCi/gm

09/16/2002

Activity
5.140E-01
1.250E+02
9.860E-03
2 460E+03
5.510E-01
3.120E-02
2.230E-04
1.610E-04
2.830E-02
1.150E-02
5.490E-03
1.980E-04
5.950E-04
8.780E-04
3.540E-01
8.160E-02
6.240E-02
1.660E+00
1.480E+00
1.460E-02
1.020E-01
8.270E-03
2.160E-01

LLD

False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False

Sample Report

Revision Date :

%Abundance
0.020 %
4.826 %
0.000 %

94.976 %
0.021 %
0.001 %
0.000 %
0.000 %
0.001 %
0.000 %
0.000 %
0.000 %
0.000 %
0.000 %
0.014 %
0.003 %
0.002 %
0.064 %
0.057 %
0.001 %
0.004 %
0.000 %
0.008 %

Pége 10f1

Scaling Nuclide
Cs-137
Cs-137
Cs-137

N/A
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137

03/10/2004

Scaling Factor
2.089E-04
5.081E-02
4.008E-06

N/A
2.240E-04
1.268E-05
9.065E-08
6.545E-08
1.150E-05
4.675E-06
2.232E-06
8.049E-08
2.419E-07
3.569E-07
1.439E-04
3.317E-05
2.537E-05
6.748E-04
6.016E-04
5.935E-06
4.146E-05
3.362E-06
8.780E-05
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Report Date

User Sample ID:
Description:
Activity Units:
Sample Date:

Nuclide
Ni-63
Sr-90
Tc-99
Cs-137
Eu-154
Th-228
Th-230
Th-232
U-232
U-233
U-234
U-235
U-236
U-238
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Am-243
Cm-242
Cm-243
Cm-244

5/22/2014

04-0074#1
SHD-VW-998-01,02
uCi/gm

09/20/2002

Activity
6.140E-01
1.790E+02
3.690E-03
2.470E+03
9.570E-01
3.570E-02
2.410E-04
3.230E-04
2.980E-02
1.220E-02
5.810E-03
2.260E-04
6.790E-04
1.470E-03
4.900E-01
1.120E-01
8.570E-02
2.290E+00
2.220E+00
3.070E-02
1.780E-01
1.320E-02
3.450E-01

LLD

False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False

False

False
False
False

Sample Report

Revision Date :

%Abundance
0.023 %
6.738 %
0.000 %

92.982 %
0.036 %
0.001 %
0.000 %
0.000 %
0.001 %
0.000 %
0.000 %
0.000 %
0.000 %
0.000 %
0.018 %
0.004 %
0.003 %
0.086 %
0.084 %
0.001 %
0.007 %
0.000 %
0.013 %

Page 1 of 1

Scaling Nuclide
Cs-137
Cs-137
Cs-137

N/A
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137

03/04/2004

Scaling Factor
2.486E-04
7.247E-02
1.494E-06

N/A
3.874E-04
1.445E-05
9.757E-08
1.308E-07
1.206E-05
4.939E-06
2.352E-06
9.150E-08
2.749E-07
5.951E-07
1.984E-04
4.534E-05
3.470E-05
9.271E-04
8.988E-04
1.243E-05
7.206E-05
5.344E-06
1.397E-04
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Report Date

User Sample ID:
Description:
Activity Units:
Sample Date:

Nuclide
Co-60
Ni-63
Sr-90
Tc-99
Cs-137
Eu-154
Th-228
Th-230
Th-232
U-232
U-233
U-234
U-235
U-236
U-238
Np-237
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Am-243
Cm-242
Cm-243
Cm-244

5/22/2014

04-0074#2
SHD-W\V/-998-01,02
uCi/gm

09/20/2002

Activity
6.060E-02
5.750E-01
1.650E+02
3.920E-03
2.500E+03
9.400E-01
3.010E-02
2.040E-04
2.620E-04
2.920E-02
1.190E-02
5.680E-03
2.220E-04
6.650E-04
1.700E-03
4.420E-03
4.390E-01
1.010E-01
7.750E-02
2.080E+00
1.970E+00
2.720E-02
1.380E-01
1.140E-02
2.980E-01

LLD

False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False

Sample Report

Revision Date :

%Abundance
0.002 %
0.022 %
6.176 %
0.000 %

93.570 %
0.035 %
0.001 %
0.000 %
0.000 %
0.001 %
0.000 %
0.000 %
0.000 %
0.000 %
0.000 %
0.000 %
0.016 %
0.004 %
0.003 %
0.078 %
0.074 %
0.001 %
0.005 %
0.000 %
0.011 %

Page 1 of 1

Scaling Nuclide
Cs-137
Cs-137
Cs-137
Cs-137

N/A
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137

03/04/2004

Scaling Factor
2.424E-05
2.300E-04
6.600E-02
1.568E-06

N/A
3.760E-04
1.204E-05
8.160E-08
1.048E-07
1.168E-05
4.760E-06
2.272E-06
8.880E-08
2.660E-07
6.800E-07
1.768E-06
1.756E-04
4.040E-05
3.100E-05
8.320E-04
7.880E-04
1.088E-05
5.520E-05
4.560E-06
1.192E-04
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Report Date

User Sample ID:
Description:
Activity Units:

_ Sample Date:

Nuclide
C-14
Ni-63
Sr-90
Tc-99
Cs-137
Eu-154
Th-228
Th-230
Th-232
U-232
‘U-233
U-234
U-235
U-236
U-238
Np-237
Pu-238
Pu-239
Pu-240
Pu-241

- Am-241
Am-243
Cm-242
Cm-243
Cm-244

5/22/2014

04-0074#3
SHD-WNV/-998-01,02
uCifgm

09/20/2002

Activity
1.150E-02
5.740E-01
1.050E+02
3.590E-03

2.400E+03
5.660E-01
1.980E-02
1.340E-04
1.690E-04
2.450E-02
1.000E-02
4.780E-03
1.860E-04
5.580E-04
1.090E-03
2.800E-03
3.010E-01
7.090E-02
5.410E-02
1.430E+00
1.270E+00
1.750E-03
9.120E-02
7.270E-03
1.900E-01

LLD

False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False

Sample Report

Revision Date :

%Abundance
0.000 %
0.023 %
4.184 %
0.000 %

95.631 %
0.023 %
0.001 %
0.000 %
0.000 %
0.001 %
0.000 %
0.000 %
0.000 %
0.000 %
0.000 %
0.000 %
0.012%
0.003 %
0.002 %
0.057 %
0.051 %
0.000 %
0.004 %
0.000 %
0.008 %

Page 1 of 1

Scaling Nuclide
Cs-137
Cs-137
Cs-137
Cs-137

N/A
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137
Cs-137

03/10/2004

Scaling Factor
4.792E-06
2.392E-04
4.375E-02
1.496E-06

N/A
2.358E-04
8.250E-06
5.583E-08
7.042E-08
1.021E-05
4.167E-06
1.992E-06
7.750E-08
2.325E-07
4.542E-07
1.167E-06
1.254E-04
2.954E-05
2.254E-05
5.958E-04
5.292E-04
7.292E-07
3.800E-05
3.029E-06
7.917E-05
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APPENDIX 3 - MELTER Heel Activity Calculations

Average

04-0074#3 |04-0073#1 |04-0073#2 [04-0073#3 |04-0074#1 |04-0074#2 300000jgrams
Nuclide Activity Activity Activity Activity Activity Activity Activity Total Act| Total Act
(uCilg) (uCilg) (uCilg) (uCilg) (uCiig) (uCilg) (uCilg) (uCi) {ci)
Am-241 1.27E+00( 1.49E+00| 1.51E+00( 1.48E+00| 2.22E+00| 1.97E+00 1.66E+00 4.97E+05| 4.97E-01
Am-243 1.75E-02| 1.47E-02| 1.49E-02| 1.46E-02| 3.07E-02| -2.72E-02 1.99E-02 5.98E+03| 5.98E-03
C-14 1.15E-02| 1.06E-02| 1.10E-02 1.19E-02} 1.22E-02| 1.22E-02 1.16E-02 3.47E+03| 3.47E-03
Cm-242 9.12E-02| 1.02E-01] 1.05E-01| 1.02E-01; 1.78E-01| 1.38E-01 1.19e-01 3.58E+04} 3.58E-02
Cm-243 7.27E-03| 8.34E-03| 8.45E-03| 8.27E-03] 1.32E-02| 1.14E-02 9.49E-03 2.85E+03| 2.85E-03
Cm-244 1.90E-01| 2.18E-01f 2.21E-01| 2.16E-01| 3.45E-01| 2.98E-01 2.48E-01 7.44E+04| 7.44E-02
Co-60 5.02E-02| 4.04E-02( 4.82E-02] 5.18E-02| 5.32E-02| 6.06E-02 5.07E-02 1.52E+04| 1.52E-02
Cs-137 2 40E+03| 2.19E+03| 2.26E+03] 2.46E+03| 2.47E+03| 2.50E+03 2.38E+03 7.14E+08| 7.14E+02
Eu-154 5.66E-01| 6.56E-01| 5.94E-01} 5.51E-01| 9.57E-01f 9.40E-01 7.11E-01 2.13E+05| 2.13E-01
K-40 5.02E-02| 4.64E-02| 4.44E-02] 5.18E-02| 5.32E-02] 5.34E-02 4.99E-02 1.50E+04| 1.50E-02
Mn-54 7.53E-02| 8.12E-02| 7.23E-02] 7.77E-02| 7.98E-02| 8.01E-02 7.77E-02 2.33E+04| 2.33E-02
Ni-63 5.74E-01| 4.84E-01| 5.48E-01] 5.14E-01| 6.14E-01| 5.75E-01 5.52E-01 1.65E+05| 1.65E-01
Np-237 2.80E-03| 3.85E-03| 2.68E-03] 3.60E-03| 3.70E-03] 4.42E-03 3.51E-03 1.05E+03| 1.05E-03
Pu-238 3.01E-01] 3.34E-01| 3.52E-01] 3.54E-01| 4.90E-01| 4.39E-01 3.78E-01 1.14E+05| 1.14E-01
Pu-239 7.09E-02{ 7.65E-02] 8.05E-02| 8.16E-02| 1.12E-011 1.01E-01 8.71E-02 2.61E+04| 2.61E-02
- |Pu-240 5.41E-02| 5.85E-02| 6.15E-02| 6.24E-02| 8.57E-02| 7.75E-02 6.66E-02 2.00E+04| 2.00E-02
Pu-241 1.43E+00| 1.54E+00| 1.65E+00| 1.66E+Q0| 2.29E+00] 2.08E+00 1.78E+00 5.33E+05| 5.33E-01
Sr-00 1.05E+02| 1.27E+02| 1.30E+02| 1.25E+02| 1.79E+02]| 1.65E+02 1.39E+02 4.16E+07| 4.16E+01
Tc-99 3.59E-03| 9.67E-03| 9.42E-03} 9.86E-03| 3.69E-03| 3.92E-03 6.69E-03 2.01E+03| 2.01E-03
Th-228 1.98E-02| 2.94E-02| 2.72E-02] 3.12E-02( 3.57E-02] 3.01E-02 2.89E-02 8.67E+03| 8.67E-03
Th-230 1.34E-04| 2.10E-04] 1.94E-04] 2.23E-04] 2.41E-04| 2.04E-04 2.01E-04 6.03E+01| 6.03E-05
Th-232 1.69E-04| 2.45E-04| 1.88E-04{ 1.61E-04] 3.23E-04| 2.62E-04 2.25E-04 6.74E+01| 6.74E-05
U-232 2.45E-02| 2.66E-02] 2.62E-02| 2.83E-02| 2.98E-02| 2.92E-02 2.74E-02 8.23E+03| 8.23E-03
U-233 1.00E-02| 1.08E-02| 1.06E-02| 1.15E-02f 1.22E-02| 1.19E-02 1.12E-02 3.35E+03| 3.35E-03
U-234 4.78E-03| 5.17E-03| b5.07E-03] 5.49E-03] 65.81E-03| 5.68E-03 5.33E-03 1.60E+03| 1.60E-03
U-235 1.86E-04| 2.12E-04| 1.84E-04] 1.98E-04| 2.26E-04| 2.22E-04 2.05E-04 6.14E+01] 6.14E-05
U-236 5.58E-04| 6.35E-04] 5.51E-04| 5.95E-04| 6.79E-04] 6.65E-04 6.14E-04 1.84E+02] 1.84E-04
U-238 1.09E-03] 1.15E-03| 1.20E-03| 8.78E-04| 1.47E-03] 1.70E-03 1.25E-03 3.74E+02| 3.74E-04
Zr-95 1.43E+01{ 1.32E+01| 1.37E+01| 1.47E+01| 1.51E+01| 1.52E+01 1.44E+01 4.31E+06] 4.31E+00

Note - This table does not depict the decay corrected activity. Decay correction and final total activity will be identifed
on Radcalc decay calculation.
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Radcalc 4.1 6/27/2014 9:02 AM
File Name: Melter Heal with Shard Data_062714.rad

This report was generated using an unvalidéted installation of Radcalc version 4.1.
Radcalc 4.1: C:\WVDP - Melter\Recharacterization Information\Melter Heal Data\Melter Heal with Shard Data_062714.rad

Performed By:  Chris Brandjes
Checked By:

Input Information

Comments:
Activity calculation for melter heel based on the average of six Shard Sample results of the Evacuated Canister material.

Initial Source Data:

Isotope Ci Gm TBq

C-14 3.470E-03 7.747E-04 1.284E-04

K-40 1.500E-02 2.121E+03 5.550E-04

Mn-54 2.330E-02 3.004E-06 8.621E-04

Co-60 1.520E-02 1.343E-05 5.624E-04

Ni-63 1.650E-01 2.922E-03 6.105E-03

Sr-90 4.160E+01 3.012E-01 1.539E+00

Zr-95 4.310E+00 2.006E-04 1.595E-01

Tc-99 2.010E-03 1.190E-01 7.437E-05

Cs-137 7.140E+02 8.214E+00 2.642E+01

Eu-154 2.130E-01 7.880E-04 7.881E-03

Th-228 8.670E-03 1.058E-05 3.208E-04

Th-230 6.030E-05 2.926E-03 2.231E-06

Th-232 6.740E-05 6.146E+02 2.494E-06

U-232 8.230E-03 3.729E-04 3.045E-04

U-233 3.350E-03 3.478E-01 1.240E-04

U-234 1.600E-03 2.574E-01 5.920E-05

U-235 6.150E-05 2.846E+01 2.276E-06

U-236 1.840E-04 2.879E+00 6.808E-06

U-238 3.740E-04 1.113E+03 1.384E-05

Np-237 1.050E-03 1.490E+00 3.885E-05

Pu-238 1.140E-01 6.657E-03 4.218E-03

Pu-239 2.610E-02 4.208E-01 9.657E-04

Pu-240 2.000E-02 8.814E-02 7.400E-04

Pu-241 5.330E-01 5.150E-03 1.972E-02

Am-241 4.970E-01 1.450E-01 1.839E-02

Am-243 5.980E-03 2.994E-02 2.213E-04

Cm-242 3.580E-02 1.081E-05 1.325E-03

Cm-243 2.850E-03 5.813E-05 1.055E-04

Cm-244 7.440E-02 9.143E-04 2.753E-03

Total Activity: 7.617E+02 2.818E+01
*  Radionuclides with an A1/A2 fraction of less than 0.001 will not be shown in the output.
Container Data:

Container Void Volume: 0 m*3

Container Mass: 1 kg

Mass of solid beryllium, lead, graphite, and hydrogenous

material enriched with deuterium: 0 kg

Gross Mass: 301 kg
Waste Data:

Waste Form: Normal

Waste State: Solid

Waste Volume: 43.08 ft*3

Waste Mass: 300 kg

Page 1
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Radcalc 4.1

File Name: Melter Heat with Shard Data_062714.rad

Mass of solid lead:

Mass of solid beryllium, graphite, and hydrogenous

material enriched with deuterium:
Waste Void Volume:

Decay Time Data:

Date to begin source decay: 9/20/2002
Date container sealed: 9/2/2014
Decayed Source:
Isotope Ci Gm
C-14 3.465E-03 7.736E-04
K-40 1.500E-02 2.121E+03
Mn-54 1.437E-06 1.853E-10
Co-60 3.157E-03 2.790E-06
Ni-63 1.620E-01 2.691E-03
Sr-90 3.120E+01 2.259E-01
Y-90 3.121E+01 5.739E-05
Zr-95 1.299E-20 6.045E-25
Nb-95 2.864E-20 7.283E-25
Nb-95m 1.487E-22 3.900E-28
Te-99 2.010E-03 1.190E-01
Cs-137 5.419E+02 6.234E+00
Ba-137m 5.116E+02 9.506E-07
Eu-154 8.123E-02 3.005E-04
Hg-206 . 9.794E-16 8.744E-24
TI-206 6.881E-14 3.167E-22
TI-207 2.559E-09 1.344E-17
TI-208 2.717E-03 9.176E-12
TI-209 8.094E-08 1.979E-16
TI-210 6.540E-11 9.495E-20
Pb-209 3.747E-06 8.129E-13
Pb-210 5.155E-08 6.709E-10
Pb-211 2.566E-09 1.039E-16
Pb-212 7.563E-03 5.443E-09
Pb-214 3.114E-07 9.497E-15
-Bi-209 8.103E-25 9.000E-09
Bi-210 5.139E-08 4.142E-13
Bi-211 2.566E-09 6.248E-18
Bi-212 7.563E-03 5.162E-10
Bi-213 3.747E-06 1.935E-13
Bi-214 3.114E-07 7.053E-15
Bi-215 2.100E-15 1.777E-23
Po-210 4.712E-08 1.049E-11
Po-211 7.005E-12 6.760E-23
Po-212 4.844E-03 2.713E-20
Po-213 3.667E-06 2.907E-22
Po-214 3.114E-07 9.668E-22
Po-215 2.566E-09 8.704E-23
Po-216 7.563E-03 2.172E-14
Po-218 3.114E-07 1.119E-15
At-215 1.026E-14 1.956E-29
At-217 3.748E-06 2.328E-18
At-218 5.917E-11 1.716E-21
At-219 2.165E-15 2.269E-24
Rn-217 4.497E-10 4.671E-24
Rn-218 5.917E-14 4.002E-26
Rn-219 2.566E-09 1.973E-19
Rn-220 7.563E-03 8.230E-12
Rn-222 3.114E-07 2.024E-12

[oNe)

Radioactive Decay Results

TBq
1.282E-04
5.550E-04
5.318E-08
1.168E-04
5.622E-03
1.154E+00
1.155E+00
4.805E-22
1.060E-21
5.502E-24
7.437E-05
2.005E+01
1.893E+01
3.005E-03
3.624E-17
2.546E-15
9.468E-11
1.005E-04
2.995E-09
2.420E-12
1.386E-07
1.907E-09
9.494E-11
2.798E-04
1.152E-08
2.998E-26
1.901E-09
9.494E-11
2.798E-04
1.386E-07
1.152E-08
7.768E-17
1.743E-09
2.592E-13
1.792E-04
1.357E-07
1.152E-08
9.494E-11
2.798E-04
1.152E-08
3.798E-16
1.387E-07
2.189E-12
8.009E-17
1.664E-11
2.189E-15
9.494E-11
2.798E-04

- 1.152E-08

Page 2
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Radcalc 4.1

File Name: Melter Heal with Shard Data_062714.rad

Fr-221
Fr-223
Ra-223
Ra-224
Ra-225
Ra-226
Ra-228
Ac-225
Ac-227
Ac-228
Th-227
Th-228
Th-229
Th-230
Th-231
Th-232
Th-234
Pa-231
Pa-233
Pa-234
Pa-234m
U-232
U-233
U-234
U-235
U-235m
U-236
U-237
U-238
Np-237
Np-239
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Am-243
Cm-242
Cm-243
Cm-244

Total Activity:
w/o Daughters:

Decay Heat:

Heat Generated on Start Date:

3.748E-06
3.608E-11
2.566E-09
7.563E-03
3.760E-06
3.118E-07
5.144E-05
3.748E-06
2.614E-09
5.144E-05
2.548E-09
7.562E-03
3.778E-06
6.047E-05
6.150E-05
6.740E-05
3.740E-04
1.564E-08
1.052E-03
5.610E-07
3.740E-04
7.309E-03
3.350E-03
1.604E-03
6.150E-05
2.608E-02
1.840E-04
7.365E-06
3.740E-04
1.052E-03
5.973E-03
1.039E-01
2.609E-02
2.005E-02
2.990E-01
4.952E-01
5.973E-03
3.084E-10
2.162E-03
4.696E-02

1.117E+03
5.744E+02

Heat Generated on Seal Date:

2.158E-14
9.328E-19
5.009E-14
4.723E-08
9.590E-11
3.154E-07
1.887E-07
6.458E-11
3.616E-11
2.302E-11
8.293E-14
9.225E-06
1.777E-05
2.934E-03
1.157E-10
6.146E+02
1.615E-08
3.291E-07
5.069E-08
2.840E-13
5.446E-13
3.311E-04
3.478E-01
2.579E-01
2.846E+01
8.476E-10
2.879E+00
9.025E-11
1.113E+03
1.493E+00
2.575E-08
6.067E-03
4.207E-01
8.836E-02
2.889E-03
1.445E-01
2.991E-02
9.315E-14
4.411E-05
5.771E-04

0.889
2.834

Regulatory Requirements Warning

6/27/2014 9:02 AM ‘

1.387E-07
1.335E-12
9.494E-11
2.798E-04
1.391E-07
1.154E-08
1.903E-06
1.387E-07
9.672E-11
1.903E-06
9.429E-11
2.798E-04
1.398E-07
2.237E-06
2.276E-06
2.494E-06
1.384E-05
5.751E-10
3.892E-05
2.076E-08
1.384E-05
2.704E-04
1.239E-04
5.933E-05
2.276E-06
9.649E-04
6.808E-06
2.725E-07
1.384E-05
3.892E-05
2.210E-04
3.844E-03
9.655E-04
7.418E-04
1.106E-02
1.832E-02
2.210E-04

- 1.141E-11

8.001E-05
1.737E-03

4.134E+01
2.125E+01

w
w

Radcalc utilizes numerically based criteria to classify packages against the regulations. Many regulations also include
subjective criteria that Radcalc does not consider. The user must check to ensure that all requirements in the regulations are

met.

DOT Classification Results

*  DOT classification calculations are made at the end of the user-specified decay time.

Radioactive Determination:

Radioactive:

ACEM Limit Fraction:
ALEC Limit Fraction:

Yes

6806000
2.126E+09

(ACEMs and ALECs > 1.0}
ACEMs  (Number of ACEMSs)
ALECs {Number of ALECs)

Page 3
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File Name: Melter Heal with Shard Data_062714.rad

6/27/2014 9:02 AM

*  This package is not exempt from 49 CFR Subchapter C.

Effective A2s for Mixture:

Type Determination:
Type:
A2 Limit Fraction:

Limited Quantity Determination:
Limited Quantity:
Activity:

Fissile:
Fissile Excepted:

LSA Determination:
LSA-I:
LSA-Ii:
LSA-IH:
Specific Activity:

HRCQ Determination:
HRCQ:
A2 Limit Fraction:
Activity:

Fissile Determination:
Fissile:

Fissile Excepted Determination:
Fissile Excepted:
Fissile Mass:

3.365E+11

63.15

No
63.15
1117
41.34
Yes
Yes (c)

No

No

Yes
0.0002105
0.003724

No
63.15
1117
41.34

Yes

Yes (c)
29.23

Container beryllium, lead, graphite,

and hydrogenous material
enriched with deuterium:

Container Mass:

Waste lead:

~ Waste beryllium, graphite,

and hydrogenous material
enriched with deuterium:

Waste Mass:

Solid Non-Fissile Mass:

Total Uranium Mass:

U-233 Mass:

U-235 Mass:

Uranium Enrichment:

Total Plutonium Mass:

Pu-239 Mass:

Pu-241 Mass:

Reportable Quantity Determination:

Reportable Quantity:
RQ Limit Fraction:

Shipping Papers and Labels:

Isotope Number of A2s

+ Cs-137 33.42
+ Am-241 - 18.32
+ Sr-90 3.848

1000

0

300000
300000
1145
0.3478
28.46
2.486
0.5181
0.4207
0.002889

Yes
1441

Fraction of A2s
0.5292

0.2901
0.06093

Bq
(A2s > 1.0)
A2s (Number of A2s)
(Solid, activity > 0.001 A2)
A2
Ci
TBq
(Fissile excepted, ACEMs > 30 x rad limits)
(A2s/gm > 0.0001)
(A2s/gm <= 0.002)
A2/gm
Ci/gm
(A2s <= 3000, Activity <= 1000 TBq)
A2s
Ci
TBq
(Contains fissile isotopes per 49 CFR 173.403)
(Fissile <= 180 grams, non-fissile > = 2000 * fissile
gm
gm
gm
gm
gm
gm
gm
gm
gm
gm
%
gm
gm
gm
(RQs >=1.0)
RQs (Number of RQs)

Cumulative A2s Cumulative Fraction of A2s

33.42 0.5292

51.74 0.8193

55.59 0.8802
Page 4
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File Name: Melter Heal with Shard Data_062714.rad

+ Pu-238 3.844 0.06087 59.43 0.9411

+ Pu-239 0.9655 0.01529 60.4 0.9564
Cm-244 0.8687 0.01376 61.27 0.9701
Pu-240 0.7418 0.01175 62.01 0.9819
Th-228 0.2798 0.00443 62.29 0.9863
U-232 0.2704 0.004282 62.56 0.9906
Am-243 0.221 0.0035 62.78 0.9941
Pu-241 0.1844 0.00292 62.97 0.997
Cm-243 0.08001 0.001267 63.05 0.9983

+ Contains 95% of the total A2s and must be included per 49 CFR 173.433.
* Radionuclides comprising less than 0.1% of the total A2s are not shown in the list.

DOE Classification Results
* DOE classification calculations are made at the end of the user-specified decay time.

DOE-STD-1027 Category Determination:

Category: Cat3 (Cat3s > 1.0, Cat2s <= 1.0)
Cat 2 Limit Fraction: 0.02215
Cat 3 Limit Fraction: 12.31

*  The DOE-STD-1027 category determination is based on dose-related limits.
The user must apply any criticality-related limits separately. .

Dose-Equivalent Curies:

ICRP-72 DE-Ci: 0.6769
FGR-11 DE-Ci: 0.85
TRU Waste Determination:
TRU Waste: Yes {TRU activity > 100 nCi/gm)
TRU Activity: 2182 nCi/g
WIPP Quantities:
FGE Value: 19.07
PE-Ci Value: 0.686

NRC Classification Results

* NRC classification calculations are made at the end of the user-specified decay time.

NRC Container Category:
Container Category: 1]
LSA-I: No
LSA-II: No
LSA-l: Yes
Total Activity: 1117 Ci
A2 Limit Fraction:; 63.15 A2s

Page 5
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APPENDIX 4

Miscellaneous Pictures of
Vitrified Glass Contained
within Refractory

(PNL-3959, Materials and Design Experience

in a Slurry-Fed Electric Glass Melter)
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Miscellaneous Melter Photos
Continued

Glass Layer on the Zirmul Floor Blocks



VWDP-577
Rev. 0
Page 30 of 103

CORRODED : 3 TROUC
REFRACTORY T
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Miscellaneous Melter Photos
Continued

Glass-Filled Crack in Monofrax K-3
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 APPENDIX 5 - Refractory  Activity Calculations

Monofrax Refractory

Description

Volume (ft3) 61.88
Density (lbs/ft3) 243.5
Total Weight (Ibs) 15067.78

Zirmul Refractory

Description

Volume (ft3) 30.82
Density (lbs/ft3) 196
Total Weight (Ibs) 6040.72

1% of the total Volume Volume (ft3) Mass (Ibs) Mass (g)

Monofrax Refractory 0.6188 150.6778 68407.72
Zirmul Refractory 0.3082 60.4072 27424.87
Glass Calc (Based on 1% of
total volume of refractory Volume (ft3) Volume (cc) Mass (g}
Monofrax Refractory 0.6188 17522.47 45558.41
Zirmul Refractory 0.3082 8727.25 22690.86
Totals 68249.27

Ave (Conc.) Ave (Act)
Geomean for | Geomean for
Geomean (6-69) | Geomean (70-77) 6-77 6-77

Isotope Conc. {uCi/g) Conc. (uCi/g) Conc. (uCi/g) Act (Ci)
Cs-137 4.83E+03 3.43E+03 4.13E+03 2.82E+02
Sr-90 4.00E+03 1.89E+02 2.10E+03 1.43E+02
Am-241 2.35E+01 1.57E+00 1.25E+01 8.56E-01
Am-243 1.85E-01 1.23E-02 9.85E-02 6.73E-03
Cm-242 1.88E-01 1.25E-02 1.00€-01 6.84E-03
Cm-243 1.10E-01 7.35E-03 5.89E-02 4.02E-03
Cm-244 2.95E+00 1.97E-01 1.58E+00 1.08E-01
Co-60 1.80E+00 1.20E-01 9.61E-01 6.56E-02
Eu-154 4.03E401 2.69E+00 2.15E+01 1.47E+00
Np-237 2.32E-02 1.55E-03 1.24E-02 8.46E-04
Pu-238 4.26E+00 2.84E-01 2.27E+00 1.55E-01
Pu-239 1.02E+00 6.80E-02 5.45E-01 3.72€-02
Pu-240 7.80E-01 5.19E-02 4.16E-01 2.84E-02
Pu-241 1.02E+01 6.79E-01 5.44E+00 3.71E-01
Tc-99 1.43E+00 9.54E-02 7.65E-01 5.22E-02
Th-228 6.26E-02 4,17E-03 3.34E-02 2.28E-03
Th-230 4.18E-04 2.78E-05 2.23E-04 1.52E-05
Th-232 1.15E-03 7.64E-05 6.12E-04 4,18E-05
U-232 1.37E-02 9.10E-04 7.29€-03 4.97E-04
U-233 1.61E-02 1.07E-03 8.57E-03 5.85E-04
U-234 7.67E-03 5.10E-04 4,09E-03 2.79E-04
U-235 1.90E-03 1.27€-04 1.01E-03 6.92E-05
U-236 5.70E-03 3.80E-04 3.04E-03 2.08E-04
U-238 3.19€-03 2.13E-04 1.70E-03 1.16E-04
Tota! 4.28E+02

Note - This table does not relflect decay corrected activity. Decay corrected activity is addressed in Radcalc decay calculation.
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File Name: Refractory with Ave. Geomean 6-77 Act.rad

This report was generated using an unvalidated installation of Radcalc version 4.1.
Radcalc 4.1:  CA\WVDP - Melter\Recharacterization Information\Refractory with Ave. Geomean 6-77 Act.rad

Performed By: Chris Brandjes
Checked By:

Input Information

Comments:
Activity associated to refractory using average Geomean for all samples.

Mass of glass is baed on 1% of total volume of Refractory with a glass density of 2.6 g/cc.
Decayed from 7/18/2002 to 09/02/2014. Representing last Sample Date.

Initial Source Data:

Isotope Ci Gm TBq

Co-60 6.560E-02 5.797E-05 2.427E-03

Sr-80 1.430E+02 1.035E+00 5.291E+00

Tc-99 : 5.220E-02 3.090E+00 1.931E-03

Cs-137 2.820E+02 3.244E+00 1.043E+01

Eu-154 1.470E+00 5.439E-03 5.439E-02

Th-228 2.280E-03 2.782E-06 8.436E-05

Th-230 1.520E-05 7.375E-04 5.624E-07

Th-232 4.180E-05 3.812E+02 1.547E-06

U-232 4.970E-04 2.252E-05 1.839E-05

U-233 5.850E-04 6.073E-02 2.165E-05

U-234 2.790E-04 4.488E-02 1.032E-05

U-235 6.920E-05 3.202E+01 2.560E-06

U-236 2.080E-04 3.255E+00 7.696E-06

U-238 : 1.160E-04 3.451E+02 4.292E-06

Np-237 8.460E-04 1.200E+00 3.130E-05

Pu-238 1.5650E-01 9.051E-03 5.735E-03

Pu-239 3.720E-02 5.998E-01 1.376E-03

Pu-240 2.840E-02 1.252E-01 1.051E-03

Pu-241 3.710E-01 3.585E-03 1.373E-02

Am-241 8.560E-01 2.498E-01 3.167E-02

Am-243 6.730E-03 3.370E-02 2.490E-04

Cm-242 6.840E-03 2.066E-06 2.531E-04

Cm-243 4.020E-03 8.200E-05 1.487E-04

Cm-244 1.080E-01 1.327€-03 3.996E-03

Total Activity: 4.282E+02 1.684E+01
* Radionuclides with an A1/A2 fraction of less than 0.001 will not be shown in the output.
Container Data:

Container Void Volume: 0 m*3

Container Mass: 1 kg

Mass of solid beryllium, lead, graphite, and hydrogenous

material enriched with deuterium: 0 kg

Gross Mass: 69.19 kg
Waste Data:

Waste Form: Normal

Waste State: Solid

Waste Volume: 0.927 ft*3

Waste Mass: 150.3 Ib

Mass of solid lead: 0 kg

Mass of salid beryllium, graphite, and hydrogenous

material enriched with deuterium: 0 kg

Page 1
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File Name: Refractory with Ave. Geomean 6-77 Act.rad

Waste Void Volume:

Decay Time Data:

Date to begin source decay:
Date container sealed:

711812002
9/2/2014

Decayed Source:
Isotope
Co-60
Sr-90
Y-90
Tc-99
Cs-137
Ba-137m
Eu-154
Hg-206
TI-206
TI-207
TI-208 -
TI-209
TI-210
Pb-209
Pb-210
Pb-211
Pb-212
Pb-214
Bi-209
Bi-210
Bi-211
Bi-212
Bi-213
Bi-214
Bi-215
Po-210
Po-211
Po-212
Po-213
Po-214
Po-215
Po-216
Po-218
At-215
Ar-217
At-218
At-219
Rn-217
Rn-218
Rn-219
Rn-220
Rn-222
Fr-221
Fr-223
Ra-223
Ra-224
Ra-225
Ra-226
Ra-228
Ac-225 -
Ac-227
Ac-228

Ci .
1.332E-02
1.068E+02
1.068E+02
5.220E-02
2.132E+02
2.012E+02
5.527€-01
2.537E-16
1.782E-14
2.960E-09
1.806E-04
1.434E-08
1.672E-11
6.641E-07
1.335E-08
2.968E-09
5.026E-04
7.960E-08
1.457E-25
1.331E-08
2.968E-09
5.026E-04
6.640E-07
7.962E-08
2.428E-15
1.222E-08
8.103E-12
3.219E-04
6.498E-07
7.960E-08
2.968E-09
5.026E-04
7.962E-08
1.187E-14
6.641E-07
1.513E-11
2.503E-15
7.969E-11
1.513E-14
2.968E-09
5.026E-04
7.962E-08
6.641E-07
4.172E-11
2.968E-09
5.026E-04
6.663E-07
7.972E-08
3.211E-05
6.641E-07
3.023E-09
3.211E-05

Gm
1.177E-05
7.732E-01
1.964E-04
3.090E+00
2.452E+00
3.739E-07
2.045E-03
2.265E-24
8.204E-23
1.554E-17
6.098E-13
3.507E-17
2.427E-20
1.441E-13
1.738E-10
1.202E-16
3.617E-10
2.428E-15
1.618E-09
1.073E-13
7.227E-18
3.430E-11
3.429E-14
1.803E-15
2.054E-23
2.720E-12
7.819E-23
1.803E-21
5.152E-23
2.472E-22
1.007E-22
1.443E-15
2.860E-16
2.263E-29
4.126E-19
4.385E-22
2.624E-24
8.278E-25
1.023E-26
2.282E-19
5.469E-13
5.176E-13
3.825E-15
1.079E-18
5.794E-14
3.138E-09
1.699E-11
8.064E-08
1.178E-07
1.144E-11
4.180E-11
1.437E-11

Radioactive Decay Results

TBq
4.927E-04
3.951E+00
3.952E+00
1.931E-03
7.887E+00
7.446E+00
2.045E-02
9.385E-18
6.594E-16
1.095E-10
6.681E-06
5.307E-10
6.186E-13
2.457E-08
4.940E-10
1.098E-10
1.860E-05
2.945E-09
5.392E-27
4.925E-10
1.098E-10
1.860E-05
2.457E-08
2.946E-09
8.984E-17
4.522E-10
2.998E-13
1.191E-05
2.404E-08
2.945E-09
1.098E-10
1.859E-05
2.946E-09
4.393E-16
2.457E-08
5.597E-13
9.262E-17
2.949E-12
5.597E-16
1.098E-10
1.859E-05
2.946E-09
2.457E-08
1.5644E-12
1.098E-10
1.859E-05
2.465E-08
2.950E-09
1.188E-06
2.457E-08
1.119E-10
1.188E-06
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Th-227 2.947E-09 9.592E-14 1.091E-10
Th-228 5.024E-04 6.129E-07 1.859E-05
Th-229 6.695E-07 3.148E-06 2.477€-08
Th-230 1.523E-05 7.389E-04 5.635E-07
Th-231 6.920E-05 1.302E-10 2.560E-06
Th-232 4.180E-05 3.812E+02 1.547E-06
Th-234 1.160E-04 5.008E-09 4.292E-06
Pa-231 1.775E-08 3.757E-07 6.566E-10
Pa-233 8.493E-04 4.093E-08 3.142E-05
Pa-234 1.740E-07 8.810E-14 6.438E-09
Pa-234m 1.160E-04 1.689E-13 4.292E-06
u-232 4.406E-04 1.996E-05 1.630E-05
U-233 5.850E-04 6.073E-02 2.165E-05
U-234 2.841E-04 4.569E-02 1.051E-05
U-235 6.920E-05 3.202E+01 2.560E-06
U-235m 3.717€-02 1.208E-09 1.375E-03
U-236 2.080E-04 3.255E+00 7.696E-06
U-237 5.083E-06 6.229E-11 1.881E-07
U-238 1.160E-04 3.451E+02 4.292E-06
Np-237 8.493E-04 1.205E+00 3.143E-05
Np-239 6.722E-03 2.898E-08 2.487E-04
Pu-238 1.409E-01 8.226E-03 5.212E-03
Pu-239 3.719E-02 5.997E-01 1.376E-03
Pu-240 2.847E-02 1.255E-01 1.054E-03
Pu-241 2.064E-01 1.994E-03 7.636E-03
Am-241 8.449E-01 2.466E-01 3.126E-02
Am-243 6.722E-03 3.366E-02 2.487E-04
Cm-242 4.488E-11 1.356E-14 1.661E-12
Cm-243 3.038E-03 6.196E-05 1.124E-04
Cm-244 6.771E-02 8.320E-04 2.505E-03
Total Activity: 6.300E+02 2.331E+01
wio Daughters:  3.220E+02 1.191E+01
Decay Heat:
Heat Generated on Start Date: 0.5161 w
Heat Generated on Seal Date: 1.768 w

Regutatory Requirements Warning

Radcalc utilizes numerically based criteria to classify packages against the regulations. Many regulations also include
subjective criteria that Radcalc does not consider. The user must check to ensure that all requirements in the regulations are
met.

DOT Classification Results

* DOT classification calculations are made at the end of the user-specified decay time.

Radioactive Determination:

Radioactive: Yes (ACEMs and ALECs > 1.0)
ACEM Limit Fraction: 12760000 ACEMs  (Number of ACEMSs)
ALEC Limit Fraction: 1.190E+09 ALECs {Number of ALECs)
*  This package is not exempt from 49 CFR Subchapter C.
Effective A2s for Mixture: 1.775E+11 Bq
Type Determination:
Type: B (A2s > 1.0)
A2 Limit Fraction: 67.13 A2s (Number of A2s)

Limited Quantity Determination:
Limited Quantity: _ No (Solid, activity > 0.001 A2)

Page 3
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Activity: 67.13 A2
630 Ci
23.31 T8q
Fissile: Yes
Fissile Excepted: Yes (c)
LSA Determination:
LSA-I: No (Fissile excepted, ACEMs > 30 x rad limits)
LSA-II: No (A2s/gm > 0.0001)
LSA-II: Yes (A2s/gm <= 0.002)
Specific Activity: 0.0009844 A2/gm
0.00924 Cilgm
HRCQ Determination:
HRCQ: No (A2s <= 3000, Activity <= 1000 TBq)
A2 Limit Fraction: 67.13 A2s
Activity: 630 Ci
23.31 TBq
Fissite Determination:
Fissile: Yes (Contains fissile isotopes per 49 CFR 173.403)
Fissile Excepted Determination:
Fissile Excepted: Yes (c) (Fissile <= 180 grams, non-fissile > = 2000 * fissile
Fissile Mass: 32.68 gm
Container beryllium, lead, graphite,
and hydrogenous material
enriched with deuterium: 0 gm
Container Mass: 1000 gm
Waste lead: 0 gm
Waste beryllium, graphite,
and hydrogenous material
enriched with deuterium: 0 gm
Waste Mass: 68190 gm
Solid Non-Fissile Mass: 68160 gm
Total Uranium Mass: 380.5 gm
U-233 Mass: 0.06073 gm
U-235 Mass: 32.02 gm
Uranium Enrichment: 8.415 %
Total Plutonium Mass: 0.7354 gm
Pu-239 Mass: 0.5997 gm
Pu-241 Mass: 0.001994 gm
Reportable Quantity Determination:
Reportable Quantity: Yes (RQs>=1.0)
RQ Limit Fraction: 1606 RQs (Number of RQs)
Shipping Papers and Labels: i
Isotope Number of A2s Fraction of A2s Cumulative A2s Cumulative Fraction of A2s
+  Am-241 31.26 0.4657 31.26 0.4657
+ Sr-90 13.17 0.1962 44.43 0.6619
+ Cs-137 13.15 0.1958 57.58 0.8578
+ Pu-238 5.212 0.07765 62.79 0.9354
+ Pu-239 1.376 0.0205 64.17 0.9559
Cm-244 1.253 0.01866 65.42 0.9746
Pu-240 1.054 0.01569 66.47 0.9903
Am-243 0.2487 0.003705 66.72 0.994
Pu-241 0.1273 0.001896 66.85 0.9959
Cm-243 0.1124 0.001674 66.96 0.9976
U-235m 0.06876 0.001024 67.03 0.9986

+ Contains 95% of the total A2s and must be included per 43 CFR 173.433.

*

Page 4
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DOE Classification Results

* DOE classification calculations are made at the end of the user-specified decay time.

DOE-STD-1027 Category Determination:

Category: Cat3 (Cat3s > 1.0, Cat2s <= 1.0)
Cat 2 Limit Fraction: 0.02833
Cat 3 Limit Fraction: 12.38

*  The DOE-STD-1027 category determination is based on dose-related limits.
The user must apply any criticality-related limits separately.

Dose-Equivalent Curies:

ICRP-72 DE-Ci: 1.054
FGR-11 DE-Ci: 1.465
TRU Waste Determination:
TRU Waste: Yes {TRU activity > 100 nCi/gm)
TRU Activity: 15680 nCi/g
WIPP Quantities:
FGE Value: 21.28
PE-Ci Value: 1.105

NRC Classification Results

* NRC classification calculations are made at the end of the user-specified decay time.

NRC Container Category:

Container Category: 1]

LSA-I: No

LSA-II: No

LSA-II: Yes

Total Activity: 630 Ci
A2 Limit Fraction: 67.13 A2s

Page 5
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Appendix 6 - Analytical Data for Batch 75

AVERAGE
PRIM_SAM_ SAMPOIN UNCERTAINTYV|RESULT_ ACTIVITY {Scaling
KEY SAM_DATE |COMP_DAT {BOTTLES [COL_DATE |SAMP_{DC T SAMTYPE VITBATCH |RES_TYP1 |ALUE VALUE |REP_NUM |ROAUNITS [ROAFLAGS NUCLIDE |(uCi/g) W1 _|factors
01-2326 11/2/2001 108-112 9/25/2001|B75WH108,109,111 &112 [CFMT WH 75WH Am241 8.28E-02( 1.37E+00; 2|uCi/g Rep2 (B75 Cs-137 1.16E+04/| 1.00E+00|
01-2326 11/2/2001 108-112 9/25/2001|B75VWH108,109.111 &112 |CFMT WH 75WH Am241 1.01E-01] 1.68E+00! 4[uCi/g Rep4 (B75 Sr-90 8.70E+02] 7.47E-02
01-2326 11722001 108-112 9/25/2001|B75WH108,109,111 &112 {CFMT WH 75WH Am241 1.05E-01{ 1.75E+00 3|uCifg Rep3 (B75 Am-241 3.86E+00[ 3.32E-04
01-2326 117272001 108-112 9/25/2001|B75WH 108,109,111 &112 |CFMT WH 75WH Am241 8.16E-02] 1.52E+00; 1[uCilg Rep1 (B75 Am-243 4.60E-02] 3.95E-06
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 08 CFMT W (ACT #11) |075 Am241 2.24E-01] 3.72E+00 3luCilg Rep3 (03db Cm-242 4.37E-02| 3.75E-06
01-2488 11/26/2001 01-09 11/24/2001{B75W01 - 09 CFMT W (ACT #11) |075 Am241 2.33E-01] 3.87E+00 7;uCilg Rep7 {07db Cm-243 2.51E-02| 2.16E-06
01-2498 11/26/2001 01-09 11/24/2001|B75Wi01 - 09 CFMT W (ACT #11) [075 Am241 2.26E-01{ 3.75E+00 8juCi/lg Rep8 (08db Cm-244 6.72E-01] 5.77E-05
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 08 CFMT W (ACT #11) (075 Am241 2.43E-01{ 4.04E+00: 8|uCi/g Rep6 (06db Co-60 2.96E-01] 2.54E-05
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 08 CFMT W (ACT #11) |075 Am241 2.33E-01 3.88E+00 1luCifg Rep1 (01db Eu-154 2.95E+00] 2.53E-04
01-2498 11/26/2001 01-09 11/24/2001{B75W01 - 09 CFMT W (ACT #11) 075 Am241 2.21E-01] 3.66E+00 5/uCilg Rep5 (18 db Np-237 7.14E-03| 6.13E-07
01-2488 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) 075 Am241 2.51E-01] 4.17E+00 4{uCilg Rep4 (04db Pu-238 1.27E+00{ 1.09E-04
01-2498 11/26/2001 01-09 11/24/2001|875W01 - 08 CFMT W (ACT #11) |075 Am241 2.34E-01} 3.87E+00. 2|uCilg Rep2 (02db Pu-239 3.04E-01} 2.61E-05]
01-2498 11/26/2001 01-09 11/24/2001(B75W01 - 09 CFMT W (ACT #11) 075 Am241 2.29E-01] 3.80E+00| 9iuCilg Rep (09db Pu-240 2.32E-01| 1.99E-05
01-1392 71172001 75WH1-17 7/111/2001|B75WH CFMT WH 75 Am-241 4.61E-02{ 1.33E-01 1}uCilg Rep1 Tc-99 1.59E-01! 1.36E-05
01-1392 71172001 75WH1-17 711172001 |B75WH CFMT WH 75 Am-241 5.58E-02| 1.32£-01 2|uCiig Rep2
01-1392 71112001 75wWH1-17 7/11/2001B76WH CFMT WH 75 Am-241 3.48E-02| 8.98E-02 71uCifg Rep7
01-1392 771112001 75WH1-17 7/11/2001(B75WH CFMT WH 75 Am-241 3.43E-02{ 1.06E-01 9|uCilg RepS
01-1392 7/11/2001 75WH1-17 7/11/2001|B75WH CFMT WH 75 Am-241 5.52E-02] 1.42E-01 5|uCilg RepS
01-1392 711172001 75WH1-17 711172001 |B75WH CFMT WH 75 Am-241 7.47€-02| 1.25E-01 4juCifg |Rep4
01-1392 711172001 75WH1-17 7111/2001B75WH CFMT WH 75 Am-241 4.09E-02| 1.13E-01 6juCi/g Repé
01-1392 771172001 75\WH1-17 7/11/2001875WH CFMT VWH 75 Am-241 5.79E-02| 1.59E-01 3|uCilg Rep3
01-1392 7/11/2001 75WH1-17 711172001 |B75WH CFMT WH 75 Am-241 3.53E-02] 1.36E-01 8|uCilg Rep8
01-1440 7117/2001 21-23 711772001 |75WH21-75WH23 CFMT WH 75 Am-241 7.97E-02| 2.49E-01 3|uCifg Rep3 (B75
01-1440 711772001 21-23 7/17/2001|75WH21-75\WH23 CFMT WH 75 Am-241 1.08E-01] 3.64E-01 2|uCi/g |Rep2 (B75
01-1440 711772001 21-23 7/17/2001|75WH21-75WH23 CFMT WH 75 Am-241 9.89E-02| 2.96E-01 1uCilg Rep1 (B75
01-1501 712472001 24-29 712312001 |B75WH24-B75WH26 CFMT WH 75 Am-241 8.69E-02] 3.42E-01 3|uCifg Rep3
01-1501 712412001 24-29 7/23/2001|B75WH24-B75WH26 CFMT WH 75 Am-241 1.28E-01] 4.78E-01 1{uCi/g Rept
01-1501 712412001 24-29 7/23/2001|B75WH24-B75VW-26 CFMT WH 75 Am-241 1.21E-01] 4.65E-01 2{uCi/lg Rep2
01-1557 7/30/2001 32,33,34 7/30/2001|75WH32-75WH34 CFMT WH 75 Am-241 6.88E-02) 5.35E-01 1]uCilg [Repi
01-1557 713072001 32,33,34 773072001 |75VWH32-75WH34 CFMT WH 75 Am-241 8.36E-02] 5.55E-01 2|uCilg Rep2
01-1557 713072001 323334 7/30/2001{75WH32-75WH34 CFMT WH 75 Am-241 8.33E-02| 5.25E-01 3|uCilg Rep3
01-1621 8/7/2001 3840 8/7/2001,75WWH38-75WH40 CFMT WH 075 Am-241 2.39E-01] 7.67E-01 1|uCilg Rep1 (38
01-1621 81712001 38-40 8/7/2001|75WH38-75VWH40 CFMT WH 075 Am-241 2.67E-01] 7.18E-01 2|uCi/g Rep2 (39
01-1621 8/7/2001 38-40 8/7/2001|75WH38-75WH40 CFMT WH 075 Am-241 4.17E-01] 7.09E-01 3|uCilg Rep3 (40
01-1656 8/13/2001 43 THRU 4|  8/13/2001|B75VWH #43 - 45 CFMT WH 75 Am-241 5.57E-01} 1.07E+00 3|uCilg Rep3
01-1656 8/13/2001 43THRU4| 8M13/2001{B75WH #43 - 45 CFMT WH 75 Am-241 4.07E-01] 8.47E-01 2|uCilg Rep2
01-1656 8/13/2001 43THRU 4|  8/13/2001[B75WH # 43 - 45 CFMT WH 75 Am-241 3.27E-01] 1.00E+00 1juCilg Rep1
01-1722 812172001 46-48,52-5 8/20/2001|75WWH46 47,48,52,53 CFMT WH 75 Am-241 2.65E-01] 8.74E-01 1luCilg Rep1
01-1722 82172001 46-48,52-5 8/20/2001|75VWH46,47,48,52 53 CFMT wWH 75 Am-241 2.68E-01( 8.92E-01 2|uCi/g Rep2
01-1722 872172001 46-48,52-5 8/20/2001[75VWH46 47,48.52,53 CFMT WH 75 Am-241 2.74E-01| 9.02E-01 3juCvg Rep3
01-1778 812772001 62-64 8/25/2001|75WH62-64 CFMT WH 75 Am-241 6.10E-01| 1.50E+00 3|uCifg Rep3 (6408
01-1778 8/27/2001 62-64 8/25/2001|75WH6E2-64 CFMT wWH 75 Am-241 3.43E-01| 7.48E-01 1juCilg Rep1 (62DB
01-1778 8/27/2001 62-64 8/25/2001|75WH62-64 CFMT WH 75 Am-241 5.18E-01| 9.70E-01 2|uCi/g Rep2 {(63DB
01-1892 9/10/2001 80-84 9/4/2001|75WHB0- 75WHg4 CFMT WH 75 Am-241 4.36E-01[ 1.31E+00' 1{uCi/g Rep1
01-1892 9/10/2001 80-84 9/4/2001|75WHB0- 75\WHB4 CFMT \WH 75 Am-241 5.18E-01( 1.24E+00 2|uCifg Rep2
01-1892 9/1072001 80-84 9/4/2001|75WHB0- 75VWHB4 CFMT WH 75 Am-241 5.63E-01| 1.12E+00 3|uCirg Rep3
01-1918 9/16/2001 03 9/15/2001|B75WH CFMT WH 75 Am-241 7.91E-01| 1.31E+00| 3|uCilg Rep3 (B75
01-1918 9/16/2001 03 9/15/2001 FB75WH CFMT WH 75 Am-241 1.10E+00| 1.58E+00 2|uCilg Rep2 (B75
01-1918 9/16/2001 03 9/152001,B75WH CFMT WH 75 Am-241 7.99E-01[ 1.57E+00 1|uCifg Rept (B75
01-2026 9/26/2001 108-112 9/25/2001 P75WH108—1 12 CFMT WH 75 Am-241 1.18E+00| 2.25E+00 4|uCifg Rep4
01-2026 9/26/2001 108-112 9/25/2001|B75WH108-112 CFMT WH 75 Am-241 6.62E-01| 1.79E+00 3|uCilg Rep3
01-2026 9/26/2001 108-112 9/25/2001)B75WH108-112 CFMT wWH 75 Am-241 8.90E-01| 1.69E+00 2|uCilg Rep2
01-2026 9/26/2001 108-112 $/25/2001]|B75WH108-112 CFMT WH 75 Am-241 5.63E-01| 1.79E+00 1|uCifg
01-2498 1172672001 01-09 11/24/2001]B75W01 - 09 CFMT W (ACT #11) 1075 Am-241 1.88E+00] 4.64E+00 5|uCilg
01-2498 11/26/2001 01-09 11/24/2001B75W01 - 09 CFMT W (ACT #11) |075 Am-241 8.64E-01| 3.08E+00 3|uCilg
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) |075 Am-241 9.52E-01( 3.87E+00 6|uCi/g
01-2498 11/26/2001 01-09 11/24/2001]B75W01 - 09 CFMT W (ACT #11) {075 Am-241 9.96E-01| 4.03E+00 7{uCilg
01-2498 11/26/2001 01-09 11/24/2001/B75WM01 - 09 CFMT W (ACT #11) |075 Am-241 2.31E+00] 2.92E+00 1]uCi/g
01-2498 11/262001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) 1075 Am-241 <2.73E+0 8|uCifg
01-2498 11/26/2001 01-09 11/24/2001B75W01 - 09 CFMT W (ACT #11) 1075 Am-241 6.94E-01] 3.95E+00 4|uCilg
01-2498 11/26/2001 01-09 11/24/2001,B75W01 - 09 CFMT W (ACT #11) {075 Am-241 1.25E+00| 4.27E+00 2]uCi/g
01-2498 11/26/2001 01-09 11/24/2001{B75W01 - 09 CFMT W (ACT #11) 075 Am-241 1.01E+00] 3.37E+00 9|uCilg
01-2326 11722001 108-112 9/25/2001/B75WH 108,109,111 &112 |[CFMT WH 75WH Am243 1.35E-03| 2.10E-02 1juCilg |Rep1 (B75
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01-2326 11/2/2001 108-112 8/25/2001(B75WH108,109,111 &112 |CFMT WH 75WH Am243 1.49E-03| 2.32E-02 4[uCilg Rep4 (B75
01-2326 117272001 108-112 8125/2001|B75WH 108,109,111 8112 |CFMT WH T5WH Am243 1.55E-03| 2.41E-02 3[uCirg Rep3 (B75
01-2326 11/2/2001 108-112 $/25/2001|875WH 108,109,111 &112 |CFMT WH 75WH Am243 1.22E-03| 1.89E-02 2|uCirg Rep2 (875
01-2498 11/26/2001 01-08 11/24/2001|B75W01 - 09 CFMT W (ACT #11) |075 Am243 2.92E-03| 4.52E-02 9iuCi/g Rep9 (09db
01-2498 11/26/2001 01-09 11/24/2001|B875W01 - 08 CFMT W (ACT #11) |075 Am243 2.88E-03| 4.47E-02 8[uCi/g Rep8 (08db
01-2498 11/26/2001 01-09 11/24/2001|B75wW01 - 08 CFMT W (ACT #11) 075 Am243 2.82E-03| 4.36E-02! 5{uCiig Rep5 (18 db
01-2498 11/26/2001 01-09 11/24/2001(875W01 - 09 CFMT W (ACT #11) 075 Am243 2.86E-03| 4.44E-02 3|uCirg Rep3 (03db
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 08 CFMT W (ACT #11) [075 Am243 2.97E-03| 4.61E-02 7|uCilg Rep7 (07db
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) 075 Am243 2.99E-03| 4.61E-02 2iuCiig Rep2 (02db
01-2498 11/26/2001 01-09 11/24/2001|B75WM01 - 09 CFMT W (ACT #11) 1075 Am243 3.10E-03| 4.82E-02 6juCifg Rep6 (06db
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) [075 Am243 2.98E-03| 4.63E-02 1|uCifg Rep1 (01db
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) |075 Am243 3.20E-03| 4.97E-02 4|uCifg Rep4 (04db
01-2326 117272001 108-112 9/25/2001[B75vWH108,109,111 &112 |CFMT WH 75VWH Cm242 1.776-03| 2.22E-02 3juCi/g Rep3 (B75
01-2326 117272001 108-112 9/25/2001(B75\WH 108,109,111 &112 {CFMT WH 75WH Cm242 1.34E-03| 1.81E-02 1|uCifg Rep1 (B75
01-2326 11/2/2001 108-112 9/25/2001(B75VwH108,109,111 &112 [CFMT WH 75WH Cm242 1.28E-03| 1.52E-02 2|uCilg Rep2 (B75
01-2326 11/2/2001 108-112 9/25/2001|B75VWH108,109,111 &112 [CFMT WH 75WH Cm242 1.40E-03| 1.76E-02 4|uCilg Rep4 (B75
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) |075 Cm242 3.95E-03] 4.45E-02, 2|uCilg Rep?2 (02db
01-2498 11/26/2001 01-09 11/24/2001(B75W01 - 09 CFMT W (ACT #11) |075 Cm242 3.54E-03| 4.40E-02] 6(uCilg Repé (06db
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) 075 Cm242 3.51E-03| 4.52E-02 8(uCirg Rep9 (09db
01-2498 11/26/2001 01-09 11/24/2001]B75W01 - 09 CFMT W (ACT #11) |075 Cm242 3.20E-03] 4.27E-02] 8|uCi/g Repd (08db
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) [075 Cm242 3.46E-03| 4.45E-02| 1luCifg Rep1 (01db
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) |075 Cm242 3.47E-03| 4.46E-02 TuCilg Rep7 (07db
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) 075 Cm242 3.74E-03| 4.16E-02 5|uCilg Rep$S (18 db
01-2498 11/26/2001 01 - 09 11/24/2001(B75W01 - 09 CFMT W (ACT #11) 075 Cm242 3.25E-03| 4.14E-02] 3{uCilg Rep3 (03db
01-2498 11/26/2001 01-09 11/24/2001)|B75W01 - 09 CFMT W (ACT #11) 075 Cm242 3.65E-03] 4.49E-02 4{uCilg Rep4 (04db
01-2326 117272001 108-112 9/25/2001{B75VWH108,109,111 8112 |CFMT wWH 75\WH Cm243/244 1.71E-02] 2.80E-01 1|uCilg Rep1 (B75
01-2326 117272001 108-112 9/25/2001{B75VWH108,109,111 &112 |CFMT WH 75WH Cm243/244 1.54E-02| 2.50E-01 2|uCilg Rep2 (B75
01-2326 11/2/2001] - 108-112 9/25/2001{B75\WH 108,109,111 8112 |CFMT WH 75WH Cm243/244 1.87E-02] 3.04E-01 3|uCi/g Rep3 (875
01-2326 117212001 108-112 9/25/2001{B75WH108,109,111 8112 |CFMT WH 75WH Cm243/244 1.86E-02] 3.05E-01 4|uCilg Rep4 (B75
01-2498 11/26/2001 01-09 11/24/2001{B75W01 - 09 CFMT W (ACT #11) |075 Cm243/244 4.35E-02| 7.03E-01 2|uCilg Rep2 (02db
01-2498 11/26/2001 01-09 11/24/2001{B75WM01 - 09 CFMT W (ACT #11) [075 Cm243/244 4.15E-02| 6.82E-01 8|uCi/g Rep8 (08db
01-2498 11/26/2001 01-09 11/24/2001{B75W01 - 09 CFMT W (ACT #11) 1075 Cm2437244 4.03E-02| 6.51E-01 5(uCifg Rep5 (18 db
01-2498 11/26/2001 01-09 11/24/2001|B75W101 - 09 CFMT W (ACT #11) [075 Cm243/244 4.20E-02| 6.88E-01 9|uCi/g Rep9 (09db
01-2498 1112672001 01-09 11/24/2001{B75W01 - 08 CFMT W (ACT #11) |075 Cm243/244 4.53E-02| 7.41E-01 6|uCilg Rep6 (06db
01-2498 11/26/2001 01-08 11/24/2001|B75W01 - 09 CFMT W (ACT #11) [075 Cm243/244 4.28E-02{ 7 02E-01 7|uCilg Rep7 (07db
01-2498 11/26/2001 01-09 11/24/2001|B75WM01 - 08 CFMT W (ACT #11) (075 Cm243/244 4.52E-02} 7.38E-01 4|uCilg Rep4 (04db
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 08 CFMT W (ACT #11) |075 Cm243/244 4.10E-02| 6.71E-01 3|uCilg Rep3 (03db
01-2498 11/26/2001 01-09 1112472001 |§75Wl01 -09 CFMT W (ACT #11) 075 Cm243/244 4.28E-02 7.01E-01 1{uCilg Rep1 (01db
01-1392 711172001 75WH1-17 711172001[B75WH CFMT WH 75 Co-60 3.02E-03| 5.59E-03] 8|uCi/g Rep8
01-1382 711172001 75WH1-17 7111/2001,875WH CFMT WH 75 Co-60 <3.95E-3 6,uCilg 4‘:Rep6
01-1392 711172001 75WH1-17 7/117/2001{B75WH CFMT wWH 75 Co-60 <6.27E-3 1|uCi/g Rep1
01-1392 711172001 75WH1-17 7/1172001|B75WH CFMT WH 75 Co-60 1.74E-03| 4.23E-03 9iuCi/g Rep9
01-1392 711172001 75WH1-17 7/11/2001|B75WH CFMT WH 75 Co-60 2.32E-03| 5.82E-03; 7|uCilg Rep7
01-1392 71172001 75WH1-17 711172001;B75WH CFMT WH 75 Co-60 1.02E-02| 1.78E-02 2|uCi/g Rep2
01-1392 71172001 75WH1-17 7/11/2001B75\WH CFMT WH 75 Co-60 <5.79E-3 5|uCi/g RepS
01-1392 711172001 75VWH1-17 7111/2001{B75WH CFMT WH 75 Co-60 5.97E-03] 9.66E-03| 4|uCi/g Rep4
01-1392 711172001 75WH1-17 71172001|B75vWH CFMT WH 75 Co-60 7.08E-03] 8.71E-03] 3|uCirg Rep3
01-1440 711772001 21-23 7/1772001(75WH21-75WH23 CFMT WH 75 Co-60 5.22E-03| 1.22E-02 3|uCifg Rep3 (B75
01-1440 7/17/2001 21-23 717/2001[75WH21-75WH23 CFMT WH 75 Co-60 <1.10E-2 2[uCifg Rep2 (B75
01-1440 711712001 21-23 717/2001|75WH21-75WH23 CFMT WH 75 Co-60 7.07E-03| 2.01E-02 1[uCi/g Rep1 (B75
01-1501 712472001 24-29 712372001|B75WH24-B75WH26 CFMT VWH 75 Co-60 2.40E-02| 2.99E-02 1|uCig Rep1
01-1501 712412001 24-29 7/23/2001|B75VWH24-B75WH26 CFMT WH 75 Co-60 <1.43E-2 3]uCirg Rep3
01-1501 7/24/2001 24-29 7/23/2001|B75WH24-B75WH26 CFMT WH 75 Co-60 <1.19E-2 2juCilg Rep2
01-1557 713072001 32,33,34 7/30/2001|75WH32-75WH34 CFMT WH 75 Co-60 <1.44E-2 1{uCi/g Rep1
01-1557 7/30/2001 32,33,34 773072001} 75WH32-75WH34 CFMT WH 75 Co-60 <1.85E-2 2juCiig Rep2
01-1557 773072001 32,33,34 7730/2001]|75WH32-75WH34 CFMT WH 75 Co-60 <1.33E-2 3{uCi/g Rep3
01-1621 8172001 38-40 8/7/2001|75VWWH38-75WH40 CFMT WH 075 Co-60 <3.28E-2 3|uCifg Rep3 (40
01-1621 87712001 38-40 8/7/2001;75WH38-75WH40 CFMT WH 075 Co-60 1.87E-02| 4.10E-02 1juCifg Rep1 (38
01-1621 8/7/2001 38-40 8/7/2001|75WH38-75WH40 CFMT WH 075 Co-60 <1.80E-2 2{uCilg Rep2 (39
01-1656 8/13/2001 43 THRU 4| 8/13/2001|B75VWH # 43 - 45 CFMT WH 75 Co-60 <3.51E-2 2|uCi/g Rep2
01-1656 8/13/2001 43 THRU 4 8/13/2001{B75VWH # 43 - 45 CFMT YWH 75 Co-60 <2.80E-2 1juCilg Rep1
01-1656 8/13/2001 43 THRU 4 8/13/2001{B75WWH # 43 - 45 CFMT WH 75 Co-60 <2.75E-2 3|uCifg Rep3
01-1722 8/21/2001 46-48,52-5 8/20/2001|75WH46,47.48,52 53 CFEMT WH 75 - |Co-60 <3.34E-2 2|uCilg Rep2
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01-1722 872172001 46-48,52-5 8/20/2001{75WH46.47,48,52,53 CFMT WH 75 Co-60 <2.94E-2 1|uCi/g Rep1
01-1722 8/21/2001 46-48,52-5 8/20/2001|756WH46,47,48,52,53 CFMT WH 75 Co-60 1.38E-02| 3.42E-02 3|uCilg Rep3
011778 81272001 62-64 8/25/2001|75WH62-84 CFMT WH 75 Co-60 8.22E-02( 1.03E-01 3|uCilg Rep3 (640B
01-1778 812712001 62-64 8/25/2001|75WHE2-64 CFMT WH 75 Co-60 4.10E-02| 1.00E-D1 2|uCifg Rep2 (63DB
01-1778 8/27/2001 62-64 8/25/2001|75WH62-64 CFMT WH 75 Co-60 <3.14E-2 1iuCi/g Rep1 (6208
01-1818 9/16/2001 03 9/15/2001|B75WH CFMT WH 75 Co-60 <6.39E-2 3/uCilg Rep3 (B75
01-1918 9/16/2001 03 9/15[2001|_B75V\H CFMT WH 75 Co-60 8.81E-02| 987E-02 2|uCifg Rep2 (B75
01-1918 9/16/2001 03 9/15/2001]B75WH CFMT WH 75 Co-60 <5.01E-2 1[uCi/g Rep1 (B75
01-2026 9/26/2001 108-112 925/2001‘575WH108-112 CFMT WH 75 Co-60 4.37E-02{ 7.48E-02 1|uCilg Rep1
01-2026 9/26/2001 108-112 9/25/2001{B75VWH 108-112 CFMT WH 75 Co-50 4.42E-02| 8.65E-02 3{uCi/g Rep3
01-2026 9/26/2001 108-112 6/25/2001|B75WH108-112 CFMT WH 75 Co-60 1.25E-01] 1.59E-01 4|uCilg Rep4
01-2026 912612001 108-112 925/2001|B75V\H108-112 CFMT WH 75 Co-60 <5.06E-2 2|uCilg Rep2
01-2498 11/26/2001 01-09 11/24:’2001|B75VM01 -09 CFMT W (ACT #11) [075 Co-60 9.23E-02} 2.81E-01 9[uCi/g RepS
01-2498 11/26/2001 01-09 11/24/2001)|B75W01 - 09 CFMT W (ACT #11) {075 Co-60 2.05E-01] 3.53E-01 7 |uCirg Rep7
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) (075 Co-60 <2.04E-1 1|uCi/g Rep1
01-2498 11/26/2001 01-08 11/24/2001|B75W01 - 09 CFMT W (ACT #11) 075 Co-60 9.86E-02| 2.89E-01 5|uCl/g Rep5
01-2498 11/26/2001 01-08 1112412001:F§75WI01 -09 CFMT W (ACT #11) [075 Co-60 1.036-01] 2.07£-01 3|uCirg Rep3
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT#11) {075 Co-60 1.61E-01| 2.52E-01 4|uCilg |_Rep4
01-2498 11/26/2001 01-08 1172472001 |B75W01 -09 CFMT W (ACT #11) 075 Co60 <1.69E-1 6[uCisg Rep6
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 08 CFMT W (ACT #11) 075 Co-60 3.21E-01] 3.93E-01 2|uCilg Rep2
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 08 CFMT W (ACT #11) 075 Co-60 <2.50E-1 8|uCi/g Rep8
01-1392 71172001 T6WH1-17 7111/2001|B875WH CFMT VWH 75 Cs-137 7.74E+00| 3.17E+02 2|uCi/g Rep2
01-1392 71172001 75WH1-17 7111/2001|B75WH CFMT WH 75 Cs-137 7.52E+00| 2.88E+02 6|uCilg Rep6
01-1392 71172001 75WH1-17 7/11/2001|875WH CFMT WH 75 Cs-137 8.54E+00| 3.28E+02 3[uCilg Rep3
01-1392 71172001 75WH1-17 7/11/2001|B75WH CFMT WH 75 Cs-137 7.63E+00| 3.13E+02 8|uCilg Rep8
01-1392 71172001 75WH1-17 711/2001|B75WH CFMT WH 75 Cs-137 6.84E+00| 2.89E+02 7iuCilg Rep?7
01-1392 71172001 75WH1-17 711/2001|B75WH CFMT WH 75 Cs-137 7.47E+00| 3.15E+02 1|uCi/g Rep1
01-1392 711172001 75WH1-17 71172001 (B75\WH CFMT WH 75 Cs-137 7.85E+00| 3.22E+02 5]uCifg Rep5
01-1392 711172001 75WH1-17 7111/2001|B75WH CFMT WH 75 Cs-137 7.87E+00| 3.32E+02 41uCilg Rep4
01-1392 711172001 75WH1-17 711/2001|B75WH CFMT WH 75 Cs-137 6.60E+00| 2.53E+02 8{uCilg RepS
01-1440 711772001 21-23 7117/2001|75WH21-75WH23 CFMT WH 75 Cs-137 2.15E+01| 7.98E+02 2|uCilg Rep2 (B75
01-1440 711712001 21-23 71772001{75WH21-75WH23 CFMT WH 75 Cs-137 1.59E+01[ 5.93E+02, 3|uCig Rep3 (B75
01-1440 71772001 21-23 717R2001175VWH21-75WH23 CFMT WH 75 Cs-137 1.68E+01| 6.36E+02] 1{uCi/g Rep1 (B75
01-1501 712412001 24-29 71232001 | B75WH24-B75WH26 CFMT WH 75 Cs-137 3.00E+01( 1.14E+03 1|uCifg Rep1
01-1501 712412001 24-29 7/23/2001|B75WH24-B75WH26 CFMT WH 75 Cs-137 2.80E+01{ 1.05E+03 3|uCifg Rep3
01-1501 712412001 24-29 772312001}B75WH24-875WH26 CFMT WH 75 Cs-137 3.03E+01| 1.13EH03 2|uCirg Rep2
01-1557 7/30/2001 32,33,34 773072001 | 75WH32-75WH34 CFMT WH 75 Cs-137 3.86E+01] 1.43E+03 2|uCilg Rep2
01-1557 773072001 32,33,34 7/30/2001|75WH32-75WH34 CFMT WVWH 75 Cs-137 3.96E+01] 1.50E+03 1{uCi/g Rep1
01-1557 773072001 32,33,34 7/30/2001|75WH32-75VWH34 CFMT WH 75 Cs-137 3.48E+01| 1.30E+03 3|uCi/g Rep3
01-1621 8/7/2001 38-40 8/7/2001|75VWH38-75WH40 CFMT WH Q75 Cs-137 4.40E+01] 1.85E+03 3|uCi/g Rep3 {40
01-1621 8/712001 38-40 8/7/2001{75WH38-75WH40 CFMT WH 075 Cs-137 4.49E+01| 1.72E403 2|uCi/g Rep2 (39
01-1621 8/712001 38-40 8/7/2001{75\WH38-75\WH40 CFMT WH 075 Cs-137 4.41E+01} 1.81E+03 1]uCifg Rep1 {38
01-1656 8/13/2001 43 THRU 4 8/13/2001;B7SWH # 43 - 45 CFMT WH 75 Cs-137 5.41E+01| 2.22E+03 2|uCirg Rep2
01-1656 8/13/2001 43 THRU 4 8/13/2001|B7SWH # 43 - 45 CFMT WH 75 Cs-137 5.24E+01| 2.15E+03 3|uCifg Rep3
01-1656 8/13/2001 43 THRU 4 8/M13/2001{B75\WH # 43 - 45 CFMT WH 75 Cs-137 5.95E+01( 2.28E+03 1{uCilg Rep1
01-1722 812172001 46-48,52-5 8/20/2001|75WH46 .47 ,48,52,53 CFMT WH 75 Cs-137 6.20E+01| 2.62E+03 6|uCifg Repb
01-1722 81212001 46-48,52-5 8/20/2001]75VWH46 .47,48,52,53 CFMT VWH 75 Cs-137 6.40E+01| 2.66E+03 4|uCi/ig Rep4
01-1722 872172001 46-48,52-5 8/20/2001]75WH46 47 ,48,52,53 CFMT WH 75 Cs-137 6.29E+01| 2.66E+03 1luCi/g Rep1
01-1722 8/21/2001 46-48,52-5 8/20/2001|75WH46,47,48,52,53 CFMT 'WH 75 Cs-137 6.87E+01| 2.64E+03 3]uCi/lg Rep3
01-1722 812172001 46-48,52-5 8/20/2001|75V\H46,47,48,52,53 CFMT WH 75 Cs-137 6.84E+01| 2.61E+03 5|uCifg RepS
01-1722 812172001 46-48,52-5 8/20/2001]75WWH46 47 ,48,52.5: CFMT VWH 75 Cs-137 6.48E+01| 2.66E+03 2{uCi/g Rep2
01-1778 8/27/2001 62-64 8/25/2001|75WH62-64 CFMT WH 75 Cs-137 7.48E+01| 3.07E+03 3|uCifg Rep3 (64DB
01-1778 812712001 62-64 8125/2001{75WHGE2-64 CFMT WH 75 Cs-137 8.13E+01| 3.12E+03 1|uCilg Rep1 (62D8
01-1778 8/27/2001 6264 8/26/2001]75WH62-64 CEMT WH 75 Cs-137 7.53E+01( 3.18E+03 2|uCi/g Rep2 (6308
01-1892 8/10/2001 80-84 9/4/2001{75WH80- 75\WH84 CFMT WH 75 Cs-137 9.21E+01| 3.78E+03 2iuCi/g Rep2
01-1892 911072001 80-84 9/4/2001{75WH80- 75\WH84 CFMT VWH 75 Cs-137 1.05E+02| 4.02E+03 3|uCi/g Rep3
01-1892 8/10/2001 80-84 9/4/2001]75WHB0- 75WHB4 CFMT WH 75 Cs-137 8.88E+01| 3.75E+03 1{uCifg Rep1
01-1918 9/16/2001 03 9/15/2001{B75WH CFMT WH 75 Cs-137 1.13E+02| 4.52E+03 1|uCifg rﬁem (B75 N
01-1918 9/16/2001 03 9/15/2001{B75WH CFMT WH 75 Cs-137 1.03E+02| 4.30E+03| 2juCilg [Rep2 (B75
01-1918 9/16/2001 03 9/15/2001 B75SWH CFMT WH 75 Cs-137 1.01E+02[ 4.11E+03| 3luCilg Rep3 (B75
01-2026 9/26/2001 108-112 9/25/2001|B75VWH108-112 CFMT WH 75 Cs-137 1.25E+02| 5.08E+03 3|uCi/g Rep3
01-2026 9/26/2001 108-112 9/25/20011B75WH108-112 CFMT WH 75 Cs-137 1.16E+02| 4.89E+03 1{uCi/g Rept
01-2026 9/26/2001 108-112 9252001 B75WH108-112 CFMT WH 75 Cs-137 1.17E+02| 4.91E+03 2|uCirg |Rep2




577

ReV:
Page 45 of 103
AVERAGE

PRIM_SAM_ SAMPOIN UNCERTAINTYV |RESULT_ ACTIVITY |Scaling
KEY SAM_DATE [COMP_DAT |BOTTLES [COL_DATE |SAMP_IDC T SAMTYPE WVITBATCH {RES_TYP1 [ALUE VALUE |REP_NUM |ROAUNITS |ROAFLAGS NUCLIDE j(uCi/g) W _|factors
01-2026 87262001 108-112 9/25/2001|B75WH108-112 CFMT WH 75 Cs-137 1.13E+02| 4.72E+03 4[uCilg Rep4
01-2498 11/26/2001 01-09 11/2412001|B75W01 - 09 CFMT W (ACT #11) 1075 Cs-137 2.88E+02 1.11E+04] 5[uCilg Rep5
01-2498 11726/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) |075 Cs-137 3.14E+02( 1.17E+04] 8|uCilg Rep6
01-2498 11/26/2001 01-09 11/24/2001|B75Wi01 - 09 CFMT W (ACT #11) |075 Cs-137 3.06E+02} 1.14E+04| 3{uCiig Rep3
01-2498 11/26/2001 01-08 11/24/2001|B75W01 - 09 CFMT W (ACT #11) 075 Cs-137 3.36E+02] 1.22E+04| 9HuCilg Rep9
01-2498 11/26/2001 01:-08 11/24/2001|B75W01 - 09 CFMT  |WI (ACT #11) (075 Cs-137 3.18E+02( 1.18E+04] 4}juCilg Rep4
01-2498 11/26/2001 01-08 11/2472001|B75W01 - 09 CFMT W (ACT #11) 1075 Cs-137 3.20E+02{ 1.19E+04| 7[uCilg Rep7
01-2498 11/26/2001 01-09 11/24/2001|B75\W01 - 09 CFMT W (ACT #11) 1075 Cs-137 2.87E+02| 1.10E+04 1luCilg Rep1
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) [075 Cs-137 3.03E+02] 1.20E+04) 8{uCiig Rep8
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) |075 Cs-137 3.16E+02| 1.17E+04 2{uCifg Rep2
01-1392 7/11/2001 75WH1-17 7/111/2001|B75WH CFMT WH 75 Density 1.02 (29.9 1]g/mL Rep1 (B74
01-2499 11/26/2001 10-13 11/24/2001 |B75\M10 -13 CFMT W (ACT #11) (075 Density 1.32 (25.8 1[glmL Rep1
01-2574 12/6/2001 10 thru 13 12!6/2001|B75 WGF 10-13 CFMT WGF (ACT #18075 Density 1.40 (30.9 1]g/mL Rep1
01-2624 12/11/2001 10 THRU 1] 12/1172001|B75SF10 - B755F13 CFMT SF (ACT #25C)|75 Density 1.44 (31.2 1jg/mL Rep1
01-1392 71112001 75WH1-17 7I11f2001IB75V\H CFMT WH 75 Eu-154 3.05E-02{ 1.01E-01 4|uCilg Rep4d
01-1392 711172001 75WH1-17 7M11/2001|B75WH CFMT VWH 75 Eu-154 1.356-02{ 6.50E-02 8|uCirg RepS
01-1392 711172001 T5WH1-17 7/11/2001|B75WH CFMT WH 75 Eu-154 1.81E-02| 6.82E-02| 7]uCilg Rep?
01-1392 71172001 75WH1-17 7/1112001|B75WH CFMT WH 75 Eu-154 2.79E-02{ 8.81E-02] 5(uCifg Rep5
01-1392 7111/2001 75WH1-17 7/11/2001|B75WH CFMT WH 75 Eu-154 2.60E-02] 8.84E-02] 6|uCi/g Repb
01-1392 7111/2001 75WH1-17 7/11/2001|B75WH CFMT WH 75 Eu-154 2.72E-02] 8.54E-02] 1|uCifg Rep1
01-1392 711172001 75WH1-17 711172001 ,575WH CFMT WH 75 Eu-154 2.50E-02| 9.10E-02 2|uCirg Rep2
01-1392 711172001 75WH1-17 7/11/2001|B75WH CFMT WH 75 Eu-154 1.59E-02| 7.44E-02 8|uCilg Rep8
01-1392 711172001 75WH1-17 7/1172001|B75vWH CFMT WH 75 Eu-154 2.50E-02| 1.06E-01 3|uCiig Rep3
01-1440 711772001 21-23 7/17/2001|75VWH21-75WH23 CFMT WH 75 Eu-154 4.12E-02] 1.74E-01 3|uCirg Rep3 (B75
01-1440 711772001 21-23 7/17/2001|75WH21-75WH23 CFMT 'WH 75 Eu-154 5.32E-02] 2.18E-01 2|uCilg Rep2 (B75
01-1440 711772001 21-23 7117/2001|75WH21-75WH23 CFMT 'WH 75 Eu-154 5.19E-02| 2.05E-01 1{uCi/g Rep1 (B75
01-1501 772412001 24-28 712312001|B75WH24-B75WH26 CFMT WH 75 Eu-154 5.94E-02| 2.39E-D1 3|uCilg Rep3
01-1501 772472001 24-29 7123/2001|B75WH24-B75WH26 CFMT WH 75 Eu-154 8.41E-02| 2.68E-01 1[uCi/g Rep1
01-1501 712472001 24-29 712312001|B75WH24-B75WH26 CFMT WH 75 Eu-154 1.43E-01] 2.46E-01 2|uCifg Rep2
01-1557 77/30/2001 32,33,34 7130/2001|75VWH32-75WWH34 CFMT WH 75 Eu-154 5.11E-02{ 2.69E-01 1|uCi/g Rep1
01-1557 77/30/20014 32,33,34 7/30/2001|75VWH32-75WH34 CFMT WH 75 Eu-154 7.66E-02{ 2.55E-01 2|uCifg Rep2
01-1557 7/30/2001 32,33,34 7/30/2001|75WH32-75\WH34 CFMT WH 75 Eu-154 4.91E-02] 2.80E-01 3|uCirg Rep3
01-1621 8/7/2001 38-40 8/7/2001|75WH38-75WH40 CFMT NAial 075 Eu-154 1.46E-01} 5.44E-01 3|uCilg Rep3 (40
01-1621 8/7/2001 38-40 8/7/2001|75WWH38-75WH40 CFMT VWH 075 Eu-154 1.40E-01{ 4.48E-01 1|uCilg Rep1(38 ~
01-1621 8/7/2001 38-40 8/7/2001|75WWH38-75WH40 CFMT WH 075 Eu-154 1.14E-01| 4.70E-01 2|uCilg Rep2 (39
01-1656 8/13/2001 43 THRU 4 8/13[200?|—BA75V\H #43-45 CFMT WH 75 Eu-154 1.86E-01| 7.23E-01 3|uCilg Rep3
01-1656 8/13/2001 43 THRU 4 8/13/2001|B75WH # 43 - 45 CFMT WH 75 Eu-154 1.52E-01| 6.62E-01 2|uCirg Rep2
01-1656 8/13/2001 43 THRU 4 8/13/2001{B75VWH # 43 - 45 CFMT WH 75 Eu-154 1.50E-01] 6.83E-01 1|uCilg Rep1
01-1722 8/21/2001 46-48,52-5 8/20/2001|75VWH46,47,48,52,53 CFMT WH 75 Eu-154 1.45E-01{ 6.77E-01 1{uCi/g Rep1
01-1722 8/21/2001 46-48,52-5 8/20/2001;75WWH46 47 48,52,53 CFMT WH 75 Eu-154 1.04E-01| 5.83E-01 3juCilg Rep3
01-1722 8/21/2001 46-48,62-5 8/20/2001|75VWH46,47,48,52,53 CFMT WH 75 Eu-154 1.27E-01| 5.93E-01 2|uCiig Rep2
01-1778 8/27/2001 62-64 8/25/2001|75\WHB2-64 CFMT WH 78 Eu-154 <5.39E-1 2|uCiig Rep2 (63DB
01-1778 8/27/2001 62-64 8/25/2001|75WHB2-64 CFMT WH 75 Eu-154 3.05E-01[ 1.15E+00 3juCifg Rep3 (64DB
01-1778 8/27/2001 62-64 8/25/2001|75VWH62-64 CFMT WH 75 Eu-154 2.06E-01| 6.39E-01 1juCilg Rep1 (62DB
01-1918 9/16/2001 03 9/15/2001|B75vWH CFMT WH 75 Eu-154 3.33£-01] 1.11E+00 3|uCilg Rep3 (B75
01-1918 9/16/2001 03 9/15/2001|B75WH CFMT WH 75 Eu-154 <9.13E-1 1]uCi/g Rep1 (B75
01-1918 9/16/2001 03 9/15/2001|B75WH CFMT WH 75 Eu-154 <8.13E-1 2|uCilg Rep2 (B75
01-2026 9/26/2001 108-112 9/25/2001|B75WH108-112 CFMT WH 75 Eu-154 3.33E-01] 1.08E+00 2|uCilg Rep2
01-2026 8/26/2001 108-112 9/25/2001|B75WH108-11 CFMT WH 75 Eu-154 3.44E-01] 1.43E+00 3|uCirg Rep3
01-2026 912612001 108-112 9/25/2001 |§75WH1 08-11 CFMT WH 75 Eu-154 4.09E-01] 1.53E+00 4[uCilg Rep4
01-2026 9/26/2001 108-112 9/25/2001|B75WH108-11 CFMT WH 75 Eu-154 3.17€-01] 1.06E+00 1[uCitg Rep1
01-2498 11/26/2001 01-09 11/24/2001 }gswm -09 CFMT W (ACT #11) [075 Eu-154 8.40E-01] 2.80E+00; 3|uCirg Rep3 -
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) 1075 Eu-154 1.19E+00| 4.15E+00. 8|uCifg Reps
01-2498 11/26/2001 01-08 11/24/2001|B75W01 - 09 CFMT W (ACT #11) |075 Eu-154 1.07E+00{ 3.62E+00 2|uCi/g Rep2
01-2498 1172672001 01-09 1172472001 [B75W(01 -09 CFMT W (ACT #11) 075 Eu-154 5.63E-01{ 1.74E+00 4|uCirg Rep4
01-2498 11/26/2001 01-08 11/24/2001 F75W01 -09 CFMT W (ACT #11) [075 Eu-154 8.07E-01( 2.69E+00] 7|uCirg Rep?
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) (075 Eu-154 <2.57E+0 1]uCifg rﬁep1
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) 075 Eu-154 <B.76E-1 91uCifg Rep9
01-2498 11/26/2001 01-09 11/24/2001{B75WM01 - 09 CFMT W (ACT #11) 075 Eu-154 7.04E-01| 2.88E+00 5juCig Rep5
01-2498 1172672001 01-09 11/24/2001{B75W01 - 08 CFMT W (ACT #11) |075 Eu-154 9.45€-01| 2.78E+00 8|uCilg Repé
01-1392 71172001 75VWH1-17 7/1172001{B75WH CFMT WH 75 Eu-155 <3.25E-2 9|uCifg Repg
01-1392 711172001 75WH1-17 7/11/2001{B75WH CFMT WH 75 Eu-155 <7.29E-2 5;uCilg RepS
01-1392 7/11/2001 75WH1-17 7/11/2001 B75WH CFMT WH 75 Eu-155 <4.77E-2 7 uCilg Rep?
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01-1392 711172001 75WH1-17 711172001 |B75WH CFMT WH 75 Eu-155 <4.34E-2 8|uCi/g Rep8
01-1392 711172001 75WH1-17 711172001|B75WH CFMT WH 75 Eu-155 <6.59E-2 6|uCi/g Repé
01-1392 7/4172001 75WH1-17 7/11/2001|B75WH CFMT WH 75 Eu-155 <7.27E-2 3|uCilg Rep3
01-1392 7/11/2001 75WH1-17 7/11/2001|B75WH CFMT WH 75 Eu-155 <5.42E-2 2|uCi/g Rep2
01-1392 711172001 75WH1-17 71172061 |B75WH CFMT WH 75 Eu-155 <6.37E-2 1|uCi/g Rep1
01-1392 711172001 76WH1-17 7/11/2001|875wWH CFMT WH 75 Eu-155 <8.75E-2 4|uCilg Rep4
01-1440 71712001 21-23 7N17/2001| 75WH21-75WH23 CFMT WH 75 Eu-155 <1.28E-1 2|uCi/g Rep2 (B75
01-1440 7/17/2001 21-23 7/17/2001|75WH21-75WH23 CFMT WH 75 Eu-155 <1.29E-1 1|uCi/g Rep1'(B75
01-1440 71172001 21-23 717/2001|75WH21-75WH23 CFMT WH 75 Eu-156 <1.09E-1 .3|uCvg Rep3 (B75
01-1501 712412001 24-29 7123/2001|B75WH24-B75WH26 CFMT WH 75 Eu-158 <8.89E-2 3]uCi/lg Rep3
01-1501 7/24/2001 24-29 7123/2001|B75VWH24-B75WH26 CFMT WH 75 Eu-155 <1.70E-1 1uCifg Rep1
01-1501 712472001 24-29 7123/2001|B75\WH24-B75WH26 CFMT WH 75 Eu-155 <1.08E-1 2|uCifg Rep2
01-1557 773072001 32.33.34 7/30/2001| 75WH32-75WWH34 CFMT WH 75 Eu-155 <1.06E-1 3|uCi/g Rep3
0141557 713072001 32,33.34 7/30/2001|75WH32-75WH34 CFMT WH 75 Eu-155 <1.12E-1 2[uCi/g Rep2
01-1557 7130/2001 32,33.34 7/30/2001|75WH32-75WH34 CFMT WH 75 Eu-155 <6.33E-2 1juCilg Rep1
01-1621 81712001 38-40 8/7/2001|75WWH38-75WH40 CFMT WH 075 Eu-155 <4.18E-1 3juCilg Rep3 (40
01-1621 8/7/2001 38-40 8/7/2001|75WH38-75WH40 CFMT WH 075 Eu-155 <2.49E-1 2|uCilg Rep2 (39
01-1621 87772001 38-40 8/7/2001|75WH38-75WH40 CFMT WH 075 Eu-1585 <2.14E-1 1luCilg Rep1 (38
01-1656 8/13/2001 43 THRU 4 8/13/2001|B75\WH # 43 - 45 CFMT WH 75 Eu-155 <6.73E-1 3{uCifg Rep3
01-1656 8/13/2001 43 THRU 4 8/13/2001|B75WH #43 - 45 CFMT WH 75 Eu-155 <3.23E-1 1|uCilg Rep1
01-1656 8/13/2001 43 THRU 4 8/13/2001|B75WH # 43 - 45 CFMT WH 75 Eu-155 <4.23E-1 2|uCilg Rep2
01-1722 8/21/2001 46-48,52-5 8/20/2001(75VWH46,47.48,52,53 CFMT WH 75 Eu-155 <2.94E-1 3|uCifg Rep3
01-1722 8/21/2001 46-48,52-5 8/20/2001(75WH46,47,48,52,53 CFMT WH 75 Eu-155 <4.17E-1 1|uCilg Rep1
01-1722 8/21/2001 46-48,52-5 8/20/2001{75WH46,47,48,52,53 CFMT WH 75 Eu-155 <3.13E-1 2|uCilg Rep2
01-1778 8/27/2001 62-64 8/25/2001|75WH62-64 CFMT WH 7 Eu-155 <5.94E-1 1[uCilg . Rep1 (62DB
01-1778 8/27/2001 62-64 8/25/2001|75WH62-64 CFMT WH 7 Eu-155 <6.42E-1 3|uCilg Rep3 (64DB
01-1778 8/27/2001 6264 8/252001|75WH62-64 CFMT WH 7! Eu-155 <9.28E-1 2|uCi/g Rep2 (6308
01-1918 9/16/2001 03 9/15/2001|875\WH CFMT WH 75 Eu-155 . <7.74E-1 3|uCifg Rep3 (B75
01-1918 9/16/2001 03 9/15/2001(B75WH CFMT WH 75 Eu-155 <1.30E+0 2|uCi/g Rep2 (B75
01-1918 9/16/2001 03 9/15/2001|B75WH CFMT VWH 75 Eu-155 <1.10E+0 1{uCi/g Rep1 (B75
01-2026 9/26/2001 108-112 9/25/2001(B75WH108-112 CFMT VWH 75 Eu-155 <1.35E+0 4|uCifg Rep4d
01-2026 9/26/2001 108-112 ©/25/2001{B75WH108-112 CFMT WH 75 Eu-155 <7.14E-1 1|uCifg Rep1
01-2026 9/26/2001 108-112 9/25/2001|B75WH108-112 CFMT WH 75 Eu-1585 <B.66E-1 3|uCifg Rep3
01-2026 9/26/2001 108-112 9/25/2001B75VWH108-112 CFMT VWH 75 Eu-155 <6.08E-1 2|uCifg Rep2
01-1392 711172001 75WH1-17 711172001 B75WH CFMT WH 75 GrossAlpha 1.96E-01{ 2.31E-01 3|uCilg Rep3
01-1382 7/11/2001 T5WH1-17 7111/2001|B75WH . |CFMT VWH 75 GrossAlpha 1.77E-01| 2.25E-01 2|uCifg Rep2
01-1392 71112001 75WH1-17 71172001 B75WH CFMT WH 75 GrossAlpha 2.25E-01] 3.25E-01 6|uCi/g Rep6
01-1392 711172001 75WH1-17 711172001 B75\WH CFMT WH 75 GrossAlpha 1.36E-01] 1.86E-01 1[uCifg Rep1
01-1392 711172001 T5WH1-17 7111/2001{B75\WH CFMT WH 75 GrossAlpha 7.31E-02| 1.83E-01 10|uCilg Rep10
01-1392 711172001 75WH1-17 71172001(B75WH CFMT WH 75 GrossAlpha 5.82E-02| 1.31E-01 12{uCilg Rep12
01-1392 711122001 75VWH1-17 7/11/2001|B75\WH CFMT WH 75 GrossAlpha 6.45E-02 1.49E-01 13[uCi/g Rep13
01-1392 7/4172001 T5WH1-17 711/2001(B75WH CFMT WH 75 GrossAlpha |- 7.14E-02| 2.03E-01 11luCilg Rep11
01-1392 711172001 75WH1-17 711/2001(B7SWH CFMT WH 75 GrossAlpha 1.90E-01| 2.24E-01 5|uCifg Rep5
01-1440 711772001 21-23 TH7/2001| 75WH21-75WH23 CFMT WH 75 GrossAlpha 1.14E-01| 4.63E-01 2|uCiig Rep2
01-1440 77172001 23-23 7/17/2001|75WH21-75WH23 CFMT WH 75 GrossAlpha 1.07E-01[ 4.35E-01 3{uCiig Rep3
01-1440 711712001 21-23 THTR001|75WH21-75WH23 CEMT WH 75 GrossAlpha 1.07E-01( 4.42E-01 1{uCilg Rep1
01-1501 712412001 24-29 7/23/2001| BTSVWH24-B75WH26 CFMT WH 75 GrossAlpha 1.35E-01| 6.39E-01 1|uCifg Rep1
01-1501 712412001 24-28 7123/2001|B75WH24-B75WH268 CFMT WH 75 GrossAlpha 1.43E-01| 7.20E-01 2[uCilg Rep2
01-1501 712472001 24-28 7/232001|B75WH24-B75WH26 CFMT WH 75 GrossAlpha 1.18E-01] 4.74E-01 3]uCiig Rep3
01-1587 7130/2001 32.33,34 7/30/2001|75WH32-75WH34 CFMT WH 75 GrossAlpha 3.68E-01| 8.81E-01 2|uCifg Rep2
01-1557 7/30/2001 32,33,34 7/30/2001|75VWH32-75WH34 CFMT WH 75 GrossAlpha 3.66E-01| 8.73E-01 3[uCi/g Rep3
01-1557 71302001 32,33,34 7/30/2001| 75WH32-75WWH34 CFMT WH 75 GrossAlpha 3.14E-01] 6.80E-01 1]uCilg Rep1
01-1557 71302001 32,33.34 7/30/2001|75VWH32-75WH34 CFMT WH 75 GrossAlpha Not Measy 4|uCifg Rep4: U2
01-1621 8772001 38-40 8/7/2001|75VWH38-75WH40 CFMT WH 075 GrossAlpha 2.86E-01] 6.49E-01 2[uCifg Rep2 (39
01-1621 872001 38-40 8/712001|75VWH38-75WH40 CFMT WH 075 GrossAlpha 3.54E-01] 9.98E-01 3|uCi/g Rep3
01-1621 8/7/2001 38-40 8712001 |75WH38-75WH40 CFMT WH 075 GrossAlpha 3.85E-01| 1.26E+00| 1[uCilg Rep1 (38
01-1656 871372001 43 THRU 4; 8/13/2001|B75VWH #43 - 45 CFMT WH 75 GrossAlpha 4.56E-011 1.48E+00 1|uCifg Rep1
01-1656 8/13/2001 43 THRU 4 8/13/2001 |B75V\H #43-45 CFMT WH 75 GrossAlpha 4.51E-01} 1.23E+00] 3|uCifg Rep3
01-1656 8/13/2001 43 THRU 4 8/13/2001|B75VWH #43 - 45 CFMT WH 75 GrossAlpha 4.55E-01} 1.40E+00| 2|uCilg Rep2
01-1722 8/21/2001 46-48,52-5 8/20/2001|75VWH46,47,48,52,53 CFMT WH 75 GrossAlpha 7.63E-01| 2.01E+H00] 3|uCifg Rep3 (B 75
01-1722 8/21/2001 46-48,52-5 8/20/2001(75VvH46 47,48,52,53 CFMT WH 75 GrossAlpha 6.04E-01} 1.16E+00! 2|uCilg Rep2 (B 75
01-1722 8/21/2001 46-48,52-5 8/20/2001|75VWH46.,47,48,52,53 CFMT WH 75 GrossAlpha 5.43E-01] 7.98E-01 1|uCifg Rep1 (B 75
01-1778 8/27/2001 62-64 . 8/25/2001]75WH62-64 CFMT WH 75 GrossAlpha <2.65E+0 4|uCifg Rep4 (B75
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01-1778 81272001 . 62-64 8/25/2001|75WH62-64 CFMT WH 75 GrossAlpha <2.63E+0 5|uCi/g Rep5 (B75
01-1778 81272001 62-64 8/252001|75WH62-64 CFMT WH 75 GrossAlpha <3.06E+0 6|uCi/lg Repb (B75
01-1892 9/10/2001 80-84 9/4/2001 | 75VWHB0- 75WHB4 CFMT WH 75 GrossAlpha 1.84E+00( 2.96E+00 3|uCilg Rep3 (#82
01-1892 9/10/2001 80-84 9/4/2001| 75VWHB0- 75WHB4 CFMT WH 75 GrossAlpha 1.78E+00( 3.39E+00 1|uCilg Rep1 (#80
01-1892 9/10/2001 80-84 9/4/2001| 75WHB0- 75WHB4 CFMT WH 75 - GrossAlpha 1.57E+00| 2.52E+00 2juCilg Rep2 (#81
01-1392 7/11/2001 75WH1-17 7I11IZO01]§75V\H CFMT WH 75 GrossBeta 7.13E+00| 3.83E+02) 1|uCi/g Rep1
01-1392 71172001 T5WH1-17 7/11172001|B75WH CFMT WH 75 G 8.25E+00| 4.20E+02) 5|uCi/g Rep5
01-1392 71172001 75WH1-17 7111/2001|B75WH CFMT WH 75 GrossBeta 6.69E+00| 4.06E+02] 10juCifg Rep10
01-1392 71172001 75WH1-17 71172001]B75WH CFMT WH 75 GrossBeta 6.62E+00( 4.05E+02 12{uCilg Rep12
01-1392 71172001 75WH1-17 7M1 fZOgLB75VVH CFMT WH 75 G 5.77E+00| 3.48E+02 11]uCifg Rep11
01-1392 71172001 T5WH1-17 m 1EOOJB75V\H CFMT WH 75 GrossBeta 9.47E+00| 4.93E+02) 3]uCilg I_Rep3
01-1392 71172001 T5WH1-17 7/11/2001/|B75WH CFMT WH 75 GrossBeta 8.15E+00| 4.08E+02 6|uCilg iBepG
01-1392 711/2001 75WH1-17 7/11172001|B75WH CFMT WH 75 GrossBeta 8.02E+00| 4.15E+02| 2|uCi/g Rep2
01-1392 71172001 75WH1-17 7/11/2001|B75WH CFMT WH 75 GrossBeta 5.68E+00| 3.42E+02 13|uCilg [Rep13
01-1440 71172001 21-23 7/117/2001]75WH21-75WH23 CFMT WH 75 G 1.24E+01| 7.78E+02 3|uCig Rep3
01-1440 711772001 21-23 7/17/2001{75VWWH21-75WH23 CFMT WH 75 GrossBeta 1.54E+01| 9.71E+02 2{uCi/g Rep2
01-1440 711772001 21-23 7/17/2001]75WH21-75WH23 CFMT WH 75 GrossBeta 1.23E+01| 7.74E+02| 1]uCitg Rep1
01-1501 7124/2001 24-29 7/23/2001]B75WH24-B75WH26 CFMT WH 75 GrossBeta 2.13E+01| 1.36E+03 3]uCiig Rep3
01-1501 712412001 24-29 712312001 |B75WH24-B75WH26 CFMT__ |WH 75 GrossBeta 2.30E+01| 1.47E+03] 2|uCilg |Rep2
01-1501 712412001 24-29 7/23/2001|B75VWH24-B75WH26 CFMT WH 75 GrossBeta 2.16E+01| 1.37E+03 1juCilg Rep1
01-1557 713012001 32,33,34 7130/2001|75VWH32-75VWH34 CFMT WH 75 GrossBeta 3.05E+01| 1.84E+03 2|uCilg Rep2
01-1557 773072001 32,33,34 7730/2001] 75VWH32-75WH34 CFMT WH 75 GrossBeta 3.01E+01| 1.82E+03 1|uCilg Rep1
01-1557 7730/2001 32,33,.34 73072001} 75VWH32-75\WH34 CFMT WH 75 GrossBeta 2.78E+01| 1.66E+03 3|uCi/g Rep3
01-1557 773072001 32,33.34 7/30/2001]75VWH32-75VWH34 CFMT wWH 75 GrossBeta Not Measu 4|uCilg Repd: U2
01-1621 8/7/2001 3840 81712001 75WH38-75WH40 CFMT wWH 075 GrossBeta 3.57E+01| 2.18E+03 2|uCi/g Rep2 (39
01-1621 817/2001 38-40 817/2001]76WH38-75WMH40 CFMT WH 075 3.66E+01| 2.24E+03 1|uCi/g Rep1 (38
01-1621 872001 38-40 8/7/2001]|75WH38-75WH40 CFMT wWH 075 GrossBeta 3.90E+01| 2.38E+03 3|uCifg Rep3
01-1656 8/13/2001 43 THRU 4] 8/13/2001{B75WH # 43 - 45 CFMT WH 75 GrossBeta 4.75E+01| 2.93E+03| 2]uCilg Rep2
01-1656 81372001 43 THRU 4. 8/1372003{B75WH # 43 - 45 CFMT WH 75 GrossBeta 4.71E+01| 2.91E+03| uCilg Rep1
01-1656 8/13/2001 43 THRU 4; 8/13/2001{B75WH # 43 - 45 CFMT WH 75 GrossBeta 4.65E+01| 2.84E+03| uCi/g Rep3
01-1722 8/21/2001 46-48,52-5 8/20/2001|75WH46,47,48.52,53 CFMT WH 75 GrossBeta 5.67E+01| 3.36E+03 2|uCliig Rep2 (B 75
01-1722 8/21/2001 46-48,52-5 8/20/2001| 75VWH46,47,48,52,53 CFMT wWH 75 GrossBeta 5.89E+01| 3.48E+03 1[uCilg Rep1(B75
01-1722 812172001 46-48,52-5 8/20/2001| 75VWH46,47,48,52,53 CFMT WH 75 GrossBeta 5.72E+01| 3.41E+03| 3|uCivg Rep3 (B 76
01-1778 872712001 62-64 8/25/2001(75WH62-64 CFMT WH 75 GrossBeta 8.59E+01| 4.19E+03| 6/uCilg Repé (B75
01-1778 872712001 62-64 8/25/2001|75WHE2-64 CFMT WH 75 GrossBeta 7.72E+01| 3.81E+03 4{uCilg —[ﬁem {B75
01-1778 872772001 6264 8/25/2001|75VWHB2-64 CFMT WH 75 GrossBeta 8.45E+01| 4.28E+03| 5|uCi/g JRepS (B75
01-1892 9/10/2001 80-84 . 9/4/2001(75WHB0- 75\WHB4 CFMT WH 75 Gi 1.03E+02] 5.29E+03 3[uCi/g Rep3 (#82
01-1882 911072001 80-84 9/4/2001|75WHB0- 75WWHB4 CFMT WH 75 GrossBela S.16E+01| 4.92E+03 1luCilg Rep1 (#80
01-1892 9/10/2001 80-84 9/4/2001| 75WHB0- 75WH84 CFMT WH 75 GrossBeta 8.97E+01] 4.76E+03 2|uCiig Rep2 (#81 .
01-1392 71172001 75WH1-17 7/11/2001B75WH CFMT WH 75 Na Not Measy 8|ugfg Rep8
01-2326 117212001 108-112 9/25/200ﬂ§75\NH108,109,1 118112 [CFMT WH 75WH Np237 3.49E-04{ 4.20E-03 4|uCilg Rep4 (B75
01-2326 11/2/2001 108-112 9/25/2001/B75WH 108,109,111 &112 [CFMT WH 75\WH Np237 2.33E-04! 2.47E-03 2|uCif/g Rep2 (B75
01-2326 11/2/2001 108-112 9/25/2001{B75WH108,109,111 &112 [CFMT VWH 750WH Np237 2.60E-04| 3.11E-03] 3|uCi/g Rep3 (B75
01-2326 117212001 108-112 9/25/2001}B75WH108,109,111 &112 [CFMT WH 75WH Np237 2.57E-04| 2.68E-03 1|uCifg Rep1 (B75
01-2498 11/26/2001 01-09 11/24/2001{B75W01 - 09 CFMT W (ACT #11) {075 Np237 5.86E-04| 7.38E-03 1|uCilg Rep1 (01db
01-2498 11726/2001 01-09 11/24/2001{B75W01 - 09 CFMT W (ACT #11) |075 Np237 5.11E-04| 6.54E-03 4|uCilg Rep4 (04db
01-2498 11/26/2001 01-09 11/24/2001(875W01 - 09 CFMT W (ACT #11) (075 Np237 6.22E-04] 6.87E-03 2|uCi/g Rep2 (02db
01-2498 11/26/2001 01-09 11/24/2001(B75W01 - 09 CFMT W (ACT #11) [075 Np237 7.07E-04| 8.78E-03 7luCilg Rep7 (07db
01-2498 11/26/2001 01-09 11/24/2001{B75W01 - 09 CFMT W (ACT #11) |075 Np237 6.77E-04| 7.95E-03 6[uCilg Rep6 (06db
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 08 CFMT W (ACT #11) (075 Np237 5.62E-04| 6.85E-03 9juCi/lg Rep9 (08db
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) |075 Np237 6.08E-04| 6.21E-03 5{uCi/g Rep5 (18 db
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) |075 Np237 5.15E-04| 6.44E-03 8|uCi/g Rep8 (08db
01-2498 117262001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) [075 Np237 5.79E-04] 7.17E-03 3|uCig Rep3 (03db
01-2500 11/26/2001 14 11/24/2001(B756W14 CFMT W (ACT #11) |075 pH 0.1{5.6 (24 °C 1|su Rep1
01-251 11/28/2001 B75PH01,00  11/28/2001|75PH01,75PH02 CFMT B75 AFTER AC|75 pH 0.1]2.1 (27 °Cl 1[su Rep1
01-257. 12/6/2001 14 thru 16 12!62001|—B75 WGF 14-16 CFMT VWGF (ACT #18|075 pH 0.1/14.4 (27 °G 1|su Rep1
01-257. 12/6/2001 14 thru 16 12/6/2001|875 WGF 14-16 CEMT WGF (ACT #18)075 pH 0.1]4.5 (27 °Cf 3|su Rep3
01-2575 12/6/2001 14 thru 16 12/6/2001|B75 WGF 14-18 CFMT WGF (ACT #18]075 pH 0.1/4.5 (27°C 2|su Rep2
01-2622 1211172001 04 THRU O 12/11/2001}B755F04 - B755F06 CFMT SF (ACT #25C)|75 pH 0.1)4.1 (27 °G 3[su Rep3
01-2622 12/11/2001 04 THRU Ol 12/11/2001|B75SF04 - B75SF06 CFMT SF (ACT #25C)|75 pH 0.1/4.2 (27 °Q 2|su Rep2
01-2622 12/11/2001 04 THRU O 12/11/2001|B755F04 - B75SF06 CFMT SF (ACT #25C)|75 pH 0.1/4.1 (27 °Q 1|su Rep1
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) ;075 Pu236 <8.77E-5 9|uCilg Rep9 (08db
01-2498 11/26/2001 01-09 1172472001 ]B75W01 -09 CFMT W (ACT #11) 1075 Pu236 <8.77E-5 1juCilg Rep1 (01db
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01-2498 11/26/2001 01-09 11/24/2001{B75W01 - 09 CFMT W (ACT #11) 075 Pu236 <1.04E-4 4|uCilg Rep4 (04db
01-2498 11/26/2001 01-09 11/24/2001{B75W01 - 09 CFMT W (ACT #11) |075 Pu236 <8.77E-5 2|uCilg Rep2 (02db
01-2498 11/26/2001 01-09 11/24/2001{B75W01 - 08 CFMT W (ACT #11) |075 Pu236 <8.77E-5 7|uCilg rRep7 07db
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 08 CFMT W (ACT #11) 075 Pu236 <7.74E-5 3|uCifg Rep3 {03db
01-2498 11/26/2001 01-09 11/24/2001{B75vW01 - 08 CFMT W (ACT #11) |075 Pu236 <8.46E-! 6|uCilg Rep6 (06db
01-2498 11/26/2001 01-09 11/24/2001/B75W01 - 09 CFMT W (ACT #11) |075 Pu236 <8.08E- 8|uCilg Rep8 (08db
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) |075 Pu236 <B.08E- 5|uCirg Rep5 (18 db
01-1392 711172001 T5VWH1-17 711/2001|B75WH CFMT WH 75 Pu-238 . 1.81E-03| 3.08E-02 1|uCifg Rep1 (1
01-1392 711112001 75WH1-17 711/2001|B75WH CFMT WH 75 Pu-238 1.67E-03| 3.72E-02 8|uCirg Rep8 (8DB):
01-1392 711172001 75WH1-17 711/2001|B75WH CFMT WH 75 Pu-238 3.46E-03| 6.32E-02] 3juCifg Rep3 (3
01-1392 71112001 75VWH1-17 711/2001|B75WH CFMT WH 75 Pu-238 1.45E-03| 2.94E-02 7|uCirg Rep7 (7
01-1392 711172001 75WH1-17 711/2001|B75WH CFMT WH 75 Pu-238 2.51E-03| 3.83E-02 6|uCirg Rep6 (11
01-1392 7/1172001 75WH1-17 7/11/2001|B75WH CFMT WH 75 Pu-238 2.94E-03| 3.61E-02 4{uCilg Rep4 (4
01-1392 711172001 75WH1-17 7/11/2001(B75WH CFMT WH 75 Pu-238 1.35E-03| 2.60E-02 9{uCifg Rep9 (9D8B):
01-1392 711172001 75VWH1-17 7111/2001/B75VWH CFMT WH 75 Pu-238 2.32E-03{ 3.54E-02 5{uCilg RepS (5
01-1392 71112001 75WH1-17 711/2001|B75WH CFMT WH 75 Pu-238 2.18E-03| 3.45E-02 2|uCilg Rep2 (2
01-1440 71712001 21-23 7117/2001| 75WH21-75WH23 CFMT WH 75 Pu-238 4.69E-03| 7.93E-02 3|uCilg Rep3
01-1440 71772001 21-23 7117/2001| 75VWH21-75WH23 CFMT WH 75 Pu-238 4.89E-03| 7.93E-02 1|uCilg Rep1
01-1440 711772001 21-23 7/17/2001| 75WH21-75WH23 CFMT WH 75 Pu-238 5.20E-03| 9.13E-02 2|uCilg Rep2
01-1501 712412001 24-29 7/23/2001| B75WH24-B75WH26 CFMT WH 75 Pu-238 7.22E-03| 1.31E01 2|uCilg Rep2
01-1501 712472001 24-29 7/23/2001|B75WH24-B75WH26 CFMT WH 75 Pu-238 5.73E-03| 1.30E-01 1|uCi/g Rep1
01-1501 712412001 24-29 7/23/2001|B75WH24-B875WH26 CFMT WH 75 Pu-238 5.63E-03| 1.27E-01 3|uCilg Rep3
01-1557 773072001 [32,33,34 7/30/2001| 75VWH32-75WH34 CFMT WH 75 Pu-238 5.68E-03| 1.43E-01 2|uCilg Rep2 (WH-
01-1557 7130/2001 32,33,34 7/30/2001|75WH32-75WH34 CFMT WH 75 Pu-238 5.87E-03| 1.50E-01 1[{uCi/g Rep1 (WH-
01-1557 713012001 32,33,34 713072001} 75vWH32-75WWH34 CFMT WH 75 Pu-238 5.32E-03| 1.27E-01 3|uCirg Rep3 (WH-
01-1621 8/7/2001 38-40 8/7/2001]| 75WH38-75WH40 CFMT WH 075 . Pu-238 8.59E-03| 2.11E-01 1|uCitg Rep1 {38
01-1621 81712001 38-40 8/7/2001|75WH38-75WH40 CFMT WH 075 Pu-238 . 7.98E-03| 1.95E-01 2{uCi/g Rep2 (39
01-1621 8/7/2001 38-40 8/7/2001|75VWH38-75\WH40 CFMT WH 075 Pu-238 7.79E-03| 2.00E-01 3juCi/g Rep3 (40
01-1656 8/13/2001 43 THRU 4 8/13/2001|B75WH #43 - 45 CFMT WH 75 Pu-238 9.27E-03| 2.62E-01 2{uCi/g Rep2 (44
01-1656 8/13/2001 43 THRU 4 8/13/2001]|B75WH # 43 - 45 CFMT WH 75 Pu-238 9.75E-03| 2.64E-01 1juCifg Rep1 (43
01-1656 8/13/2001 43 THRU 4 8/13/2001|B75WH # 43 - 45 CFMT VWH 75 Pu-238 1.11E-02| 2.77E-01 3iuCi/g Rep3
01-1722 82172001 46-48,52-5 8/20/2001|75WH46 .47,48,52,53 CFMT WH 75 Pu-238 1.06E-02| 3.10E-01 3{uCilg Rep3 (01-
01-1722 812172001 46-48,52-5 8/20/2001|75WH46,47,48,52,53 CFMT WH 75 Pu-238 1.16E-02| 3.16E-01 1juCirg Rep1 (01-
01-1722 8/21/2001 46-48,52-5 8/20/2001|75WH46.47,48.52,53 CFMT WH 75 Pu-238 9.22E-03{ 2.99E-01 2juCifg Rep2 (01-
01-1778 8/27/2001 62-64 8/25/2001|75WHE2-64 CFMT WH 75 Pu-238 9.59E-03] 3.71E-01 2{uCi/lg Rep2 (63
011778 8/27/2001 62-64 8/25/2001|75WWH62-64 CFMT WH 75 Pu-238 1.11E-02] 3.03E-01 1|uCi/g Rep1 (62
01-1778 812712001 62-64 8/25/2001|75WH62-64 CFMT WH 75 Pu-238 1.05E-02| 3.93E-01 3{uCifg Rep3 (64
01-1892 9/10/2001 80-84 9/472001|75WHB0- 75WH84 CFMT WH 75 Pu-238 1.28E-02| 4.21E-01 1juCi/g Rep1
01-1892 /1072001 80-84 9/4/2001 [75VWHB0- 75\WHB4 CFMT WH 75 Pu-238 1.28E-02| 4.06E-01 2|uCirg Rep2
01-1892 9/10/2001 80-84 9/4/2001|75WHB0- 75\WH8B4 CFMT WH 75 Pu-238 1.61E-02| 4.40E-01 3|uCirg Rep3
01-1818 9/16/2001 03 9/15/2001|B75WH CFMT WH 75 Pu-238 1.60E-02| 4.49E-01 2juCilg '_RepZ
01-1918 91672001 03 9/15/2001|B75WH CFMT WH 75 Pu-238 1.55E-02} 4.57E-01 1|uCitg Rep1
01-1818 9/16/2001 03 9/15/2001|B75WH CFMT WH 75 Pu-238 1.53E-02| 4.62E-01 3juCi/g Rep3
01-2026 9/26/2001 108-112 9/25/2001|B75WH108-112 CFMT WH 75 Pu-238 1.98E-02| 4.64E-01 6|uCi/g Rep6 (#109
01-2026 9/26/2001 108-112 9125/2001|B75WH108-112 CFMT WH 75 Pu-238 2.30E-02| 5.33E-01 7luCilg lﬁ7 #111
01-2026 9/26/2001 108-112 9/25/2001|B75WH108-112 CFMT WH 75 Pu-238 2.04E-02| 4.70E-01 5\uCilg Rep5 (#108
01-2026 9126/2001 108-112 9/25/2001|875WH108-112 CFMT WH 75 Pu-238 1.47E-02| 4.88E-01 8|uCilg RepB (#112
01-2498° 11/26/2001 01-09 11/24/2001|875W01 - 08 CFMT W (ACT #11) |075 Pu-238 5.10E-02| 1.17E+00 5|uCilg RepS
01-2498 11/26/2001% 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) (075 Pu-238 6.00E-02[ 1.27E+00 7{uCi/g Rep7
01-2498 11/26/2001 01-09 11/24/2001(B75W01 - 09 CFMT W (ACT #11) |075 Pu-238 6.18E-02| 1.28E+00! 2|uCi/g Rep2
01-2498 11/26/2001 01-09 11/24/2001(875W01 - 09 CFMT W (ACT #11) |075 Pu-238 4.99E-02( 1.17E+00 8luCi/g Rep8
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) |075 Pu-238 6.11E-02| 1.27E+00 9luCi/g RepS
01-2498 11/26/2001 01-09 11/24/2001|B75W01-09 . CFMT . [WI(ACT #11) 075 Pu-238 6.75E-02| 1.51E+00 4|uCilg Rep4
01-2498 11/26/2001 01 -09 11/24/2001(B75W01 - 09 CFMT W (ACT #11) |075 Pu-238 5.81E-02| 1.27E+00 1{uCi/g Rep1
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) |075 Pu-238 6.13E-02| 1.37E+00! 6|uCi/g Rep6
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT Wi (ACT #11) |075 Pu-238 5.04E-02| 1.12E+00 3juCilg Rep3
01-1392 7/1172001 75WH1-17 7111/2001(B75WH CFMT WH 75 Pu-239+240 1.16E-03| 1.50E-02 2[uCilg Rep2 (2
01-1392 774172001 75WH1-17 7/11/2001|B75WH CFMT WH 75 Pu-239+240 7.26E-04| 1.14E-02 9|uCi/g Rep9 (SDB):
01-1392 711112001 75WH1-17 7/11/2001|B75WH CFMT WH 75 Pu-239+240 1.76E-03| 2.62E-02, 3[uCi/g Rep3 (3
01-1392 7/11/2001 75WH1-17 7/11/2001|B75WH CFMT WH 75 Pu-239+240 9.81E-04| 1.38E-02 1]uCi/g Rep1 (1
01-1392 711172001 75WH1-17 7111/2001|B75WH CFMT WH 75 Pu-239+240 7.81E-04| 1.28E-02 7|uCifg Rep7 (7
01-1392 71172001 75WH1-17 7/11/2001|B75WH CFMT WH 75 Pu-239+240 8.99E-04| 1.63E-02 8|uCi/g Rep8 (8DB):
01-1392 711172001 75WH1-17 7/11/2001|B75WH CFMT WH 75 Pu-239+240 1.20E-03| 1.46E-02 5|uCi/g [Rep5 (5
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01-1392 711172001 75WH1-17 7/11/2001{B75WH CFMT WH 75 Pu-239+240 1.57E-03| 1.57E-02 4|uCilg Rep4 (4
01-1392 7/11/2001 75WH1-17 7/11/2001|B75WH CFMT WH 75 Pu-239+240 1.35E-03] 1.68E-02 6|uCilg Repb {11
01-1440 711772001 21-23 71172001 75WH21-75WH23 CFMT WH 75 Pu-239+240 2.61E-03} 3.78E-02] 2{uCi/lg Rep2
01-1440 711772001 21-23 71712001 75WH21-75WH23 CFMT WH 75 Pu-239+240 2.33E-03] 3.21E-02 3|uCilg rﬁ?p3
01-1440 711772001 21-23 71172001 75WH21-75WH23 CFMT WH 75 Pu-239+240 2.48E-03] 3.33E-02 1|uCifg Rep1
01-1501 712472001 24-29 712312001 B75WH24-B75WH26 CFMT WH 75 Pu-238+240 2.90E-03] 5.68E-02 1iuCifg Rep1
01-1501 7124/2001 24-29 7123/2001|B75WH24-B75WH26 CFMT WH 75 Pu-239+240 2.81E-03] 5.44E-02 3juCifg Rep3
01-1501 7724712001 24-29 7123/2001|B75WH24-B75WH26 CFMT WH 75 Pu-238+240 3.78E-03| 5.97E-02 2juCifg Rep2
01-1557 7130/2001 32,33,34 7/30/2001]75WH32-75\WH34 CFMT WH 75 Pu-239+240 3.12E-03| 7.14E-02 1juCifg Rep1 (WH-
01-1657 7/30/2001 32,33,34 7730/2001|75WH32-75WH34 CFMT WH 75 Pu-239+240 2.85E-03] 6.10E-02] 3|uCilg Rep3 (WH-
01-1557 773072001 32,33.34 7/30/2001|75WH32-75\WH34 CFMT WH 75 Pu-239+240 3.05E-03] 6.82E-02 2|uCilg Rep2 (VWH-
01-1621 8/7/2001 38-40 8/772001|75WH38-75WH40 CFMT WH 075 Pu-239+240 4.09E-03{ 8.98E-02 1|uCifg Rep1 {38
01-1621 8/772001 38-40 8/7/2001|75VWH38-75WH40 CFMT WH 075 Pu-239+240 4.05E-03{ 8.90E-02] 2|uCifg Rep2 (38
01-1621 8/772001 38-40 8/7/2001[75WH38-75\WH40 CFMT WH 075 Pu-238+240 3.89E-03] 8.99E-02 3|uCifg Rep3 (40
01-1656 8/13/2001 43 THRU 4 8/13/2001(B75\WH # 43 - 45 CFMT WH 75 Pu-239+240 5.16E-03] 1.15E-01 3|uCilg Rep3
01-1656 8/13/2001 43 THRU 4 8/13/2001|B75WH #43 - 45 CFMT WH 75 Pu-239+240 4.65E-03] 1.14E-01 1juCi/g Rep1 (43
01-1656 8/13/2001 43 THRU 4 8/13/2001|B75WH #43 - 45 CFMT WH 75 Pu-238+240 4.40E-03| 1.12E-01 2|uCiig Rep?2 (44
01-1722 82172001 46-48,52-5 8/20/2001{75WH46,47,48,52,53 CFMT WH 75 Pu-239+240 4.15E-03| 1.23E-01 2|uCifg Rep2 (01-
011722 8/21/2001 46-48,52-5 8/20/2001|75WH46,47,48,52,53 CFMT WH 75 Pu-239+240 5.43E-03] 1.36E-01 1[uCilg Rep1 (01-
01-1722 82172001 46-48,52-5 8/20/2001|75WH46.,47,48,52,53 CFMT WH 75 Pu-239+240 4.87E-03| 1.32E-01 3|uCig Rep3 (01-
01-1778 8/27/2001 82-84 8/25/2001|75WH62-64 CFMT WH 75 Pu-239+240 5.87E-03| 1.29E-01 1{uCiig Rep1 (62
011778 8/27/2001 62-64 8/25/2001|75WHB2-64 CFMT WH 75 Pu-239+240 5.46E-03| 1.63E-01 3|uCirg Rep3 (64
01-1778 872772001 62-64 8/25/2001|75WHB2-64 CFMT WH 75 Pu-233+240 4.99E-03| 1.54E-01 2|uCi/g Rep2 (63
01-1892 9/10/2001 80-84 9/4/2001|75VWHB0- 75WHB4 CFMT WH 75 Pu-239+240 5.81E-03| 1.71E-01 2|uCilg Rep2
01-1892 9/10/2001 80-84 9/4/2001|75WHB0- 75WWHB4 CFMT WH 75 Pu-239+240 7.21E-03] 1.84E-01 3|uCifg Repd
01-1892 9/10/2001 80-84 9/472001{75VWHB0- 76WHB4 CFMT WH 75 Pu-239+240 5.58E-03| 1.73E-01 1|uCi/g Rep1
01-1918 9/16/2001 03 9/15/2001|B75WH CFMT WH 75 Pu-239+240 6.83E-03| 1.88E-01 3|uCilg Rep3
01-1918 9/16/2001 03 9/15/2001|B75WH CFMT WH 75 Pu-239+240 6.93E-03| 1.82E-01 2|uCifg Rep2
01-1918 9/16/2001 03 9/15/2001|B75WH CFMT WH 75 Pu-239+240 6.87E-03| 1.91E-01 1|uCi/g Rep1
01-2026 912672001 108-112 9/25/2001|B75WH108-112 CFMT WH 75 Pu-239+240 9.04E-03| 1.94E-01 5[uCilg Rep5 (#108
01-2026 9/26/2001 108-112 9/25/2001|B75WH108-112 CFMT WH 75 Pu-239+240 9.06E-03| 1.99E-01 6|uCilg Rep6 (#109
01-2026 9126/2001 - 108-112 9/25/2001(B75WH108-112 CFMT WH 75 Pu-239+240 6.53E-03| 2.04E-01 8|uCi/g Rep8 (#112
01-2026 912672001 108-112 9/25/2001|B75WH108-112 CFMT WH 75 Pu-239+240 1.03E-02] 2.27E-01 7|uCifg Rep? (#111
01-2498 11/26/2001 01-09 11/24/2001{B75W01 - 09 CFMT W (ACT #11) |075 Pu-239+240 3.05E-02| 5.36E-01 2|uCifg Rep2
01-2498 11/26/2001 01-09 11/24/2001;B75W01 - 09 CFMT W (ACT #11) |075 Pu-239+240 2.94E-02] 5.10E-01 7|uCifg Rep?
01-2498 112672001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) |075 Pu-238+240 3.29E-02| 6.42E-01 4|uCifg Rep4
01-2498 1112672001 01-09 11/24/2001(B75W01 - 09 CFMT W (ACT #11) |075 Pu-239+240 3.08E-02| 5.41E-01 9|uCi/g Rep9
01-2498 1172672001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) 075 Pu-239+240 2.50E-02] 5.04E-01 8{uCilg Rep8
01-2498 1172672001 01-09 11/24/2001(B875W01 - 08 CFMT W (ACT #11) 075 Pu-239+240 2.47E-02| 4.86E-01 5|uCifg Rep5
01-2498 11/26/2001 01 - 09 11/24/2001 P75VM01 -09 CFMT W (ACT #11) 075 Pu-239+240 2.48E-02} 4.71E-01 3luCifg Rep3
01-2498 11/26/2001 01-08 11/24/2001|B75WM01 - 09 CFMT W (ACT #11) 1075 Pu-239+240 2.87E-02[ 5.41E-01 1{uCifg Rep1
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) [075 Pu-239+240 3.04E-02{ 5.89E-01 6(uCilg Repé
01-2498 11/26/2001 01-09 11/24/2001|B75W401 - 09 CFMT W (ACT #11) (075 Pu242 <5.72E-3 8{uCi/g Rep8 {08db
01-2498 1172672001 01-09 11/24/2001)?75%401 -09 CFMT W (ACT #11) (075 Puz242 <5.47E-3 3|uCi/g Rep3 (03db
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 08 CFMT W (ACT #11) [075 Pu242 <6.25E-3 2|uCilg Rep2 (02db
01-2498 11/26/2001 01-09 1 1/24!2001] B75Wi01 - 09 CFMT W (ACT #11) |075 Pu242 <7.38E-3 4|uCilg Rep4 (04db
01-2498 11/26/2001 01-09 11/24/2001{B75VM01 - 08 CFMT W (ACT #11) (075 [5u242 <6.21E-3 9|uCilg Rep9 (08db
01-2498 11/26/2001 01-09 11/24/2001{B75WM01 - 09 CFMT W (ACT #11) |075 Pu242 <5.72E-3 5[uCi/g Rep$5 (18 db
01-2498 1112672001 01-09 11/24/2001{B75WA01 - 09 CFMT W (ACT #11) |075 Pu242 <6.21E-3 7|uCifg Rep7 (07db
01-2498 11/26/2001 01-09 11/24/2001{875W01 - 09 CFMT W (ACT #11) |075 Pu242 <6.21E-3 1|uCifg Rep1 (01db
01-2498 1172672001 01-08 11/24/2001|B75W01 - 09 CFMT W (ACT #11) 075 Pu242 <6.69E-3 6|uCi/g Rep6 (06db
01-1392 711172001 75WH1-17 7/11/2001|B75WH CFMT WH 75 Sr90 7.19E-01] 2.50E+01 3|uCilg Rep3 (3DB):
01-1392 71172001 75WH1-17 7111/2001{B75WH CFMT WH 75 Sro0 5.73E-01] 1.87E+01 5|uCilg Rep5 (5DB):
01-1392 711172001 75VWH1-17 711/2001|B75WH CFMT WH 75 S0 6.35E-01] 2.11E+01 6[uCifg Repé
01-1392 7/11/2001 75VWH1-17 7/11/2001|B75WH CFMT WH 75 Srg0 6.11E-01] 2.08E+01 2|uCifg Rep2 (2DB):
01-1392 711172001 75WH1-17 7/11/2001|B75\WH CFMT WH 75 r90 5.11E-01] 1.80E+01 1{uCi/g Rep1 {1DB):

- 01-1392 71172001 75WH1-17 7/11/2001|B75WH CFMT WH 75 r90 6.23E-01] 1.93E+01 4{uCig Rep4 (4DB):
01-1392 71172001 75WH1-17 7/11/2001|B75\WH CFMT WH 75 90 6.14E-01] 2.03E+01 8{uCi/g Rep8 (8DB):
01-1392 7/11/2001 75WH1-17 7/11/2001]B75WH CFMT WH 75 ro0 5.31E-01| 1.65E+01 7{uCi/g Rep7 (7DB):
01-1392 71172001 75VWH1-17 7/11/2001|B75WH CFMT WH 75 r90 5.45E-01| 1.63E+01 9{uCirg RepS (9DB):
01-1440 711772001 21-23 71772001 75WH21-76WH23 CFMT WH 75 Sre0 1.23E+00{ 4.91E+01 1(uCifg Rep1 (B75
01-1440 71772001 21-23 7/17/2001(75WH21-75WH23 CFMT WH 75 Sréd 1.49E+00| 6.12E+01 2|uCilg Rep2 (B75
01-1440 717/2001 21-23 7117/2001) 75WH21-75WH23 CFMT WWH 75 Sreo 1.20E+00| 4.75E+01 3|uCilg Rep3 (B75
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01-1501 712412001 24-28 7/2312001]B75WH24-B75WH26 CFMT __{WH 75 Sr90 2.04E+00| 8.77E+01 4|uCirg Rep4 (B75
01-1501 772472001 24-29 7/23/2001|B75WH24-B75WH26 CFMT _ [WH 75 Sro0 2.12E+00] 8.16E+01 5|uCilg Rep5 (B75
01-1501 712472001 24-29 7/23/2001|B75WWH24-B75WH26 CFMT __ [WH 75 Srg0 1.96E+00| 8.42E+01 6|uCilg Repé (B75
01-1557 713072001 32,33,34 7/3072001{75WH32-75WH34 CFMT _ [WH 75 Srgo 2.35E+00[ 1.02E+02] 3|uCilg Rep3 (B75
01-1557 7/30/2001 32,33,34 7/30/2001]75WH32-75WH34 CFMT___[WH 75 Srg0 2.47E+00| 1.07E+02 2|uCilg Rep2 (B75
01-1557 7/30/2001 32,33,34 7/30/2001]{75WH32-75\WH34 CFMT _ [WH 75 5rg0 2.60E+00] 1.09E+02 1|uCirg Rep1 (B75
01-1621 8/7/72001 38-40 8/7/2001]75WH38-75WH40 CFMT__ |WH 075 Srg0 2.9E+00| 1.31E+02) 1|uCirg Rep1 (38
01-1621 87712001 38-40 8/7/2001|75WH38-75WH40 CFMT _ |[WH 075 90 2.86E+00] 1.25E+02] 2|uCi/g Rep2 (39
01-1621 81712001 38-40 8/7/2001[75WH38-75WH4G CFMT __ |[WH 075 ra0 3.22E+00{ 1.42E+02 3[uCirg Rep3 (40 -
01-1656 8/13/2001 43 THRU 4] 8/13/2001]B75WH # 43 - 45 CFMT__|WH 75 90 4.07E+D0| 1.80E+02) 1|uCilg Repi (B75
01-1656 8/13/2001 43THRU 4] 8/13/2001[B75WH #43 - 45 CFMT __ [wH 75 Sra0 3.86E+00| 1.69E+02 3|uCivg Rep3 (B75
01-1656 8/1372001 43 THRU 4] 8/13/2001[B75WH #43 - 45 CFMT __ [WH 75 Srg0 3.96E+00] 1.75E+02 2|uCilg Rep2 (B75
01-1722 812172001 464852-5|  8/20/2001[75WH46,47,48,52,53 CFMT __ [WH 75 a0 4.30E+00] 1.95E+02] 2|uCilg Rep2 (47
011722 87212001 46-4852.5]  8/20/2001(75WWH46,47,48,52.53 CFMT _ [WH 75 90 4.28E+00| 1.95E+02) 3(uCifg Rep3 (48
01-1722 87212001 46-48,52-5|  8/20/2001(75WWH46,47,48,52,53 CFMT _ [WH 75 30 4.29E+00| 1.93E+02] 1]uCilg Rep? (48
01-1778 8/27/2001 62-64 8/25/2001[75WH62-64 CFMT __ |WH 75 Srg0 5.31E+00] 2.49E+02 5[uCilg Rep5 (63
01-1778 872772001 6264 8/25/2001|75WH62-64 CFMT__ [WH 75 Srs0 4.00E+00] 1.B4E+02] 4|uCilg Rep4 (62
01-1778 8/27/2001 62-64 8/252001|75WH62-64 CFMT___ [WH 75 Srg0 5.56E+00| 2.60E+02 6|uCilg Rep6 (64
01-1852 9/10/2001 80-84 9/4/2001[75WWHB0- 75WWHB4 CFMT__ [WH 75 Sr80 5.50E+00] 2.57E+02 2|uCilg Rep2 (#81
01-1892 9/10/2001 80-84 9/4/2001|75WHB0- 75WHB4 CFMT __ |[WH 75 Sr80 5.82E+00| 2.72E+02 1|uCirg Rep1 (#80
01-1892 $/10/2001 80-84 97472001 75WWHB0- 75\WHB4 CFMT __|[WH 75 Sr90 6.15E+00| 2.87E+02] 3|uCirg Rep3 (#82
01-1918 9/16/2001 03 9/15/2001|B75WH CFMT __ |[WH 75 Sr90 7.23E+00| 3.31E+02 1|uCirg Rep1 (85
01-1918 9/16/2001 03 9/15/2001[B75WH CFMT__ |WH 75 Srg0 6.75E+00[ 3.09E+02 2|uCiig Rep2 (86
01-1918 6/16/2001 03 §/15/2001|B75WH CFMT __ [WH 75 Sr80 6.74E+00| 3.10E+02 3|uCilg Rep3 (87
01-2026 9/26/2001 108-112 9/25/2001|B75WH108-112 CFMT __|WH 75 Sr90 7.26E+00| 3.37E+02 4|uCi/g Rep4 (112
01-2026 9/26/2001 108-112 9/25/2001[B75WH108-112 CFMT __ [WH 75 Sro0 6.75E+00] 3.11E+02, 2|uCilg Rep2 (100
01-2026 9/26/2001 108-112 9/25/2001|B75WH108-112 CFMT __ |WH 75 Srg0 8.17E+00] 3.80E+02) 3|uCirg [Rep3 (111
01-2026 9/26/2001 108-112 9/25/2001|B75WH108-112 CFMT  |WH 75 Srg0 7.09E+00] 3.24E+02] 1]uCirg |Rep1 (108
01-2498 1172672001 01-09 11/2472001|B75W01 - 09 CFMT___[WI(ACT #11) [075 Sr80 1.84E+01] 5.04E+02 6[uCig Repb (6DB):
01-2488 11/26/2001 01-09 11/2472001(B75W01 - 09 CFMT___ [WA(ACT #11) (075 Srg0 1.69E+01| 8.22E+02 3|uCiig Rep3 (308).
01-2498 1172612001 01-09 1172472601 (B75W01 - 09 CFMT __ [WI(ACT #11) |075 Sr30 1.85E+01] 8.98E+02 1|uCilg Rep1 (1
01-2498 11/26/2001 01-09 11/2472001|B75W01 - 09 CFMT ___|WI(ACT #11) [075 Sr80 1.74E+01| 8.55E+02 7|uCi/g Rep7 (708B);
01-2498 11726/2001 01-08 11/2472001|B75W01 - 09 CFMT __ [WA(ACT #11)_[075 Srg0 1.77E+01] 8.70E+02 §luCiig Rep9 (3DB):
01-2498 11/26/2001 01-08 11/24/2001/B75W01 - 09 CFMT __ |WI (ACT #11) [075 Srg0 1.98E+01] 9.65E+02 4|uCifg Rep4 (4DB):
01-2498 11/26/2001 01-09 11/24/2001(B75W01 - 09 CFMT __ [WI(ACT #11) [075 Sr80 1.80E+01] 8.69E+02 2|uCiig Rep2 (2DB):
01-2498 11/26/2001 01-09 11/24/2001]B75W01 - 09 CFMT __ [WI(ACT #11) [075 80 1.70E+01] 8.33E+02 8|uCi/g Rep8 (8DB):
01-2498 11/26/2001 01-09 11/2472001|B75W01 - 09 CFMT___|WI(ACT #11) [075 90 1.66E+01] 8.11E+02 5luCirg Rep5
01-1392 771172001 75WH1-17 | 7/117/2001|B75WH CFMT _ [WH 75 Tc99 1.33E-03] 1.03E-02 11[uCifg |Rep11 (B75
01-1392 771172001 75WH1-17 | 7/11/2001|B75\WH CFMT__ |WH 75 Tc99 1.29E-03| 8.61E-03 6|uCiig Repb (B75
01-1392 71172001 75WH1-17|__ 7/1172001|B75WH CFMT __ [WH 75 Tco9 1.35E-03| 7.89E-03 4uCig Repd (B75
01-1392 71172001 75WH1-17 [ 7/11/2001|B75WH CFMT _ |[WH 75 Tc99 1.47E-03| 7.32E-03 5|uCirg Rep5 (B75
01-1392 7/11/2001 75WH1-17 | 7/11/2001|B75WH CFMT _ [WH 75 Tco9 1.28E-03| 9.71E-03 10[uCiig Rep10 (B75
01-1392 771172001 75WH1-17 | 711/2001|B75WH CFMT___[WH 75 Tc8§ 1.24E-03| 8.07E-03 7|uCirg Rep7 (B75
01-1392 7/11/2001 75WHI-17 | 7/11/2001[B75WH CFMT__|[WH 75 Tco9 1.29E-03] 8.53E-03 3]uCilg Rep3 (B75
01-1392 711172001 TSWHI-17 | 7/11/2001|B75WH CFMT  |[WH 75 Tc99 9.4BE-04| 8.11E-03 1]uCilg Rep1 (B75
01-1392 711172001 TSWHI-17 | 7/1172001|B75WH CFMT __ [WH 75 Tc99 1.13E-03| 7.77E03 2|uCirg Rep2 (B75
01-1440 711712001 21-23 7117/2001|75WH21-75WH23 CFMT __ |WH 75 Tco9 1.74E-03] 1.58E-02 3|uCilg Rep3
01-1440 71712001 2123 7/1772001|75WH21-75WH23 CFMT _ |WH 75 Tc99 1.92E-03] 1.84E-02 2|uCilg Rep2
01-1440 711772001 21-23 771772001 75WH21-75WH23 CFMT  |[wH 75 Tc99 1.70E-03] 1.54E-02 1}uCirg Rep1
01-1501 712472001 24-29 772372001 |B75WH24-B75WH28 CFMT __|wWH 75 Tc99 2.08E-03] 2.13E-02 2{uCirg Rep?2
01-1561 712472001 24-29 7723/2001]B75WH24-B75WH26 CFMT___ |[WH 75 Tc99 2.07E-03] 2.15E-02 3|uCilg Rep3
01-1501 772412001 24-29 772372001 | B75WH24-B75WH26 CFMT___ |WH 75 Tc99 213E-03] 2.31E-02 1|uCilg Repi
01-1557 7/30/2001 32,33,34 7/30/2001[75\WH32-75WH34 CFMT___ |WH 75 Tco9 217E-03| 2.65E-02 3|uCiig Rep3
01-1557 713072001 32.33,34 7/30/200175WH32-75WH34 CFMT__ |WH 75 Tc99 2.04E-03| 2.55E-02 1|uCirg Repl
011557 71302001 32.33,34 7/30/2001{75WH32-75WH34 CFMT__ |WH 75 Tc99 Z17E-03| 2.61E-02 2|uCifg Rep2
01-1621 8/7/2001 38-40 8/7/2001|75WH38-75VWH40 CFMT __ |WH 075 Tc99 2.54E-03| 3.54E-02 2|uCifg Rep?2 (39):
01-1621 87772001 3840 87772001 75WH38-75WH40 CFMT__|WH 075 Tco8 2.46E-03| 3.39E-02 1|uCifg Rep1 (38):
01-1621 87772001 3840 8/7/2001[75WH38-75WH40 CFMT__ |WH 075 Tc99 2,54E-03| 3.56E-02 3|uCirg Rep3 (40):
01-1656 8/13/2001 43THRU 4] 6/13/2001|B75WH # 43 - 45 CFMT _ |WH 75 Tc99 2.65E-03| 3.65E-02 1]uCi/g Rep1
01-1656 8/13/2001 43 THRU 4] 8/13/2001|B75WH # 43 - 45 CFMT __ |wWH 75 Tc99 3.07E-03] 4.19E-02 3|uCilg Rep3
01-1656 8/13/2001 43 THRU 4] 8/13/2001|B75WH #43 - 45 CFMT___ [WH 75 Tc99 2 95E-03| 4.23E-02 2|uCilg Rep2
011722 82172001 46-48,52-5|  ©8/20/2001|75WH46,47,48,52,53 CFMT _ [WH 75 Tc99 2.B4E-03| 4.33E-02 1]uCiig Repi
01-1722 8/21/2001 46-48,52.5|  8/20/2001(75\WH46,47,48,52,53 JCFMT — IwWH 75 Tc99 2.69E-03] 4.22E-02| 2|uCitg Rep2 ]
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PRIM_SAM_ SAMPOIN UNCERTAINTYV|RESULT_ ACTIVITY |Scaling
KEY SAM_DATE |COMP_DAT |BOTTLES [COL_DATE [SAMP_IDC T SAMTYPE MVITBATCH [RES _TYP1 |ALUE VALUE |REP_NUM |ROAUNITS [ROAFLAGS NUCLIDE |(uCi/g) WM |factors
01-1722 8/21/2001 46-48.52-5 8/20/2001|75WH46,47,48,52,53 CFMT WH 75 Tc99 2.71E-03| 4.42E-02 3|uCilg Rep3
01-1778 8/27/2001 62-64 8/25/2001|75WHE2-64 CFMT WH 75 Tco8 2.82E-03| 4.76E-02| 6|uCi/g Rep6 (64DB
01-1778 8/27/2001 62-64 8/25/2001|75WHB2-64 CFMT WH 75 Tc99 2.74E-03| 5.11E-02 5(uCi/g Rep5 (63DB
01-1778 81272001 62-64 8/25/2001|75VWHE62-64 CFMT WH 75 Tc99 2.73E-03| 5.06E-02 4|uCilg Rep4 (§2DB
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) (075 Tc99 6.86E-03| 1.67E-01 4|uCi/g Rep4
01-2498 11/26/2001 01-09 11/24/2001|B75Wi01 - 09 CFMT W (ACT #11) 1075 Tc99 5.28E-03| 1.34E-01 uCi/g RepS
01-2498 11/26/2001 01-09 11/24/2001(B75WM01 - 08 CFMT W (ACT #11) 1075 Tc99 6.80E-03| 1.85E-01 6|uCi/lg Repé
01-2498 1172672001 01-09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) {075 Tc99 6.90E-03| 1.70E-01 1|uCilg Rep1
01-2498 11/26/2001 01-09 11/24/2001(B75W01 - 09 CFMT W (ACT #11) 075 Tc99 6.67E-03| 1.63E-01 3|uCig Rep3
01-2498 11/26/2001 01-09 11/24/2001(B75W01 - 09 CFMT W (ACT #11) {075 Tc99 6.556-03| 1.63E-01 5(uCifg RepS
01-2498 1112672001 01-09 11/2472001)|B75W01 - 08 CFMT W (ACT #11) |075 Tc99 6.58E-03| 1.62E-01 7|uCirg Rep?
01-2498 11/26/2001 01-09 11/24/2001{B75WM01 - 08 CFMT W (ACT #11) (078 Tedg 7.04E-03( 1.66E-01 2{uCilg Rep2
01-2498 11/26/2001 01-09 11/242001|B75W01 - 09 CFMT W (ACT #11) 075 Tco9 5.42E-03} 1.39E-01 8{uCi/g Rep8
01-1392 7/11/2001 75WH1-17 7/11/2001{B75WH CFMT WH 75 TotAlphaPu 2.23E-03| 4.23E-02 7|uCilg Rep? (7
01-1392 711112001 75WH1-17 711/2001/B75WH CFMT WH 75 TotAlphaPu 3.34E-03| 4.95E-02 2|uCi/g Rep2 (2
01-1392 7141/2001 75WH1-17 7111/2001]B75WH CFMT WH 75 TotAlphaPu 2.79E-031 4.46E-02 1{uCi/g Rep1 (1
01-1392 711112001 75WH1-17 7/11/2001|B75WH CFMT WH 75 TotAlphaPu 2.57E-03] 5.35E-02 8{uCifg Rep8 (8DB):
01-1392 711172001 75WH1-17 71172001 B75WH CFMT WH 75 TotAlphaPu 2.08E-03] 3.74E-02 9|uCilg Rep8 (SDB):
01-1392 711172001 75WH1-17 71172001 B7SWH CFMT WH 75 TotAlphaPu 3.85E-03] 5.51E-02 8|uCirg Rep6 (11
01-1392 711172001 75WH1-17 71172001]B75WH CFMT WH 75 TotAlphaPu 4.51E-03} 5.18E-02 4]uCilg Rep4 (4
01-1392 711172001 75WH1-17 711/2001|B75WH CFMT WH 75 TotAlphaPu 3.52E-03] 5.00E-02 5]uCiig Rep5 (5
01-1392 71172001 75WH1-17 71172001B75WH CFMT WH 75 TotAlphaPu 5.22E-03) 8.94E-02 3|uCifg Rep3 (3
01-1440 7117/2001 21-23 TM772001|75WH21-75WH23 CFMT WH 75 TotAlphaPu 7.80E-03] 1.26E-01 2|uCifg - [Rep2
01-1440 7172001 21-23 7117/2001|75WH21-75WH23 CFMT WH 75 TotAlphaPu 7.02E-03| 1.11E-01 3|uCilg Rep3
01-1440 71772001 21-23 717/2001]75WH21-75WH23 CFMT WH 75 TotAlphaPu 7.37E-03] 1.13E-01 1|uCi/g Rep1
01-1501 712412001 24-29 7123/2001|B875WH24-B75WH26 CFMT WH 75 TotAlphaPu 1.10E-02| 1.90E-01 2|uCilg Rep2
01-1501 712472001 24-29 7/23/2001(B75WH24-B75WH26 CFMT WH 75 TotAlphaPu 8.64E-03| 1.87E-01 1|uCi/g Rep1
01-1501 712412001 24-29 7/23/2001|B75WH24-B75VWH26 CFMT wWH 75 TotAlphaPu 8.44E-03| 1.81E-01 3|uCi/g Rep3
01-1557 7/30/2001 32,33,34 7130/2001|75VWH32-75WH34 CFMT WH 75 TotAlphaPu 8.16E-03] 1.88E-01 3|uCilg Rep3 (WH-
01-1557 713072001 32,33,34 7/30/2001|75VMH32-75WH34 CFMT WH 75 TotAlphaPu 8.73E-03| 2.11E-01 2|uCifg Rep2 (WH-
01-1557 713072001 32,33,34 7730/2001)| 75WH32-75WH34 CFMT WH 75 TotAlphaPu 8.99E-03] 2.21E-01 1|uCilg Rep1 (WH-
01-1621 8/7/2001 38-40 8/7/2001|75VWH38-75WH40 CFMT WH 075 TaotAlphaPu 1.17E-02| 2.90E-01 3|uCirg Rep3 (40
01-1621 8/7/2001 38-40 8/7/2001|75WH38-75VWH40 CFMT WH 075 TotAlphaPu 1.27E-02| 3.01E-01 1[uCifg Rep1 (38
01-1621 87772001 38-40 8/7/2001|75WH38-75WH40 CFMT WH 075 TotAlphaPu 1.20E-02| 2.84E-01 2|uCilg Rep2 (39
01-1656 81372001 43 THRU 4 8/13/2001|B75WH #43 - 45 CFMT VWH 75 TotAlphaPu 1.37E-02| 3.73E-01 2|uCirg Rep2 (44
01-1656 8/13/2001 43 THRU 4 8/13/2001|B75WH # 43 - 45 CFMT WH 75 TotAlphaPu 1.44E-02| 3.77E-01 1[uCilg Rep1 (43
01-1656 8/13/2001 43 THRU 4 8/13/2001|B75WH #43 - 45 CFMT WH 75 TotAlphaPu 1.63E-02 3.82E-01 3[uCirg Rep3
01-1722 812172001 46-48,52-5 8120/2001|75WH46 47.48,52,53 CFMT WH 75 TotAlphaPu 1.34E-02| 4.21E-01 2|uCilg Rep2 (01-
01-1722 812172001 465-48,52-5 8/20/2001|75WWH46,47.48,52,53 CFMT wWH 75 TotAlphaPu 1.64E-02| 4.42E-01 3|uCilg Rep3 (01-
01-1722 812172001 46-48.52-5 8120/2001|75WH46 47,48,52,53 CFMT WH 75 TotAlphaPu 1.70E-02| 4.52E-01 1[uCilg Rep1 (01-
01-1778 812712001 62-64 8/25/2001|75WH62-64 CFMT WH 75 TotAlphaPu 1 46E-02| 5.25E-01 2|uCilg Rep2 (63
01-1778 812712001 62-64 81252001\ 75\WHB2-64 CFMT 'WH 75 TotAlphaPu 1.70E-02| 4.32E-01 1|uCilg Rep1 (62
01-1778 8/27/2001 62-64 8/25/2001)|75VWH62-64 CFMT WH 75 TotAlphaPu 1.58E-02| 5.56E-01 3|uCiig Rep3 (64
01-1892 8/10/2001 80-84 9/4/2001|75WHB0- 75WH8B4 CFMT WH 75 TotAlphaPu 1.87E-02| 5.77E-01 2|uCilg Rep2.
01-1892 91072001 80-84 9/4/2001|75VWHB0- 75\WHB4 CFMT WH 75 TotAlphaPu 1.84E-02| 5.94E-01 1|uCi/g Rep1
01-1892 9/10/2001 80-84 9/4/2001|75VWWH80- 75\WH84 CFMT WH 75 TotAlphaPu 2.33E-02| 6.24E-01 3|uCifg Rep3
01-1918 $/16/2001 03 9/15/2001|B75\WH CFMT WH 75 TotAlphaPu 2.30E-02; 6.30E-01 2|uCi/g Rep2
01-1918 9/16/2001 03 9/15/2001|B75WH CFMT WH 75 TotAlphaPu 2.24E-02| 6.48E-01 1|uCifg Rep1
01-1918 /1672001 03 9/15/2001|B75WH CFMT WH 75 TotAlphaPu 2.19E-02] 6.51E-01 3|uCisg |Rep3
01-2026 8/26/2001 108-112 9/25/2001 B75WH108-112 CFMT WH 75 TotAlphaPu 2.95E-02; 6.64E-01 5|uCi/g Rep5 (#108
01-2026 9/26/2001 108-112 9/25/2001B75WH108-112 CFMT WH 75 TotAlphaPu 3.33E-02] 7.60E-01 7|uCifg Rep?7 (#111
01-2026 972672001 108-112 9/25/2001|B75WH108-112 CEMT WH 75 TotAlphaPu 2.89E-02| 6.64E-01 6|uCilg Repb (#109
01-2026 912672001 108-112 9/25/2001)B75WH108-112 CFMT WH 75 TotAlphaPu 2.12E-02] 6.91E-01 8|uCi/g Rep8 (#112
01-2498 11/26/2001 01-09 11/24/12001|B75WM01 - 09 CFMT W (ACT #11) |075 TotAlphaPu 9.18E-02| 1.96E+00 6|uCifg Rep6
01-2498 1172672001 01-09 11/24/2001)B75W01 - 09 CFMT W (ACT #11) |075 TotAlphaPu 9.23E-02| 1.82E+00 2|uCilg Rep2
01-2498 11/26/2001 01-08 11/24/2001)875W01 - 09 CFMT W (ACT #11) (075 TotAlphaPu 7.576-02} 1.66E+00, 5{uCilg Rep5
01-2498 1112672001 01-08 11/24/2001B75W01 - 09 CFMT W (ACT #11) 075 TotAlphaPu 1.00E-01{ 2.16E+00 4luCilg Rep4
01-2498 11/26/2001 01-09 11/24/2001{B75WM01 - 09 CFMT W (ACT #11) 075 TotAlphaPu 9.18E-02 1.81E+00 9{uCi/g Rep8
01-2498 1172672001 01-09 11/24/2001{B75W01 - 09 CFMT W (ACT #11) |075 TotAlphaPu 7.4SE-02| 1.68E+00 8{uCilg Rep8
01-2498 1112672001 01-089 11/24/2001|B75W01 - 08 CFMT W (ACT #11)_|075 TotAlphaPu 8.93E-02| 1.78E+00 7luCirg Rep?
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 08 CFMT W (ACT #11) |075 TotAlphaPu 8.68E-02( 1.81E+00 1{uCilg Rep1
01-2498 11/26/2001 01-08 11/24/2001|B75WM01 - 08 CFMT W (ACT #11) 075 TotAlphaPu 7.53E-02] 1.59E+00 3juCi/g Rep3
01-1392 711172001 75VWH1-17 71172001!B875WH CFMT WH 75 U <2.28E+2 1jug/g Repi
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PRIM_SAM_ SAMPOIN UNCERTAINTYV [RESULT_ ACTIVITY |Scaling
KEY SAM_DATE |COMP_DAT [BOTTLES |COL_DATE |SAMP_IDC T SAMTYPE VITBATCH [RES_TYP1 |ALUE VALUE [REP_NUM |ROAUNITS [ROAFLAGS NUCLIDE |(uCi/g) W _|factors
01-1392 71172001 75VWH1-17 7/11/2001|B75WH CFMT WH 75 U <3.16E+2 3juglg Rep3
01-1392 7111/2001 75WH1-17 7111/2001|B75WH CFMT WH 75 U <3.13E+2 7juglg Rep7?
01-1392 711172001 75WH1-17 7/11/2001(B76WH CFMT VWH 75 U <2.66E+2 5{ug/g Rep5
01-1392 71172001 75WH1-17 7/11/2001(B76WH CFMT VWH 75 U <3.30E+2 4luglg Rep4
01-1392 7/11/2001 75WH1-17 7/11/2001|875WH CFMT WH 75 ] <3.34E+2 8|ug/g Rep8
01-1392 711172001 75WH1-17 7111/2001|B75WH CFMT VWH 75 V] <3.16E+2 9|ug/g Rep9
01-1392 71112004 75WH1-17 711172001|B75WH CFMT WH 75 U <3.13E+2 2lug/g Rep2
01-1392 7111/2001 75WH1-17 7111/2001{B75WH CFMT WH 75 U <2.78E+2 6|ug/g Repé
01-2498 11/26/2001 01-09 11/24/2001|B75W01 - 08 CFMT W (ACT #11) 075 8] 8.32E+02 2|ug/g Rep2
01-2498 11/26/2001% 01-09 11/24/2001|B75W01 - 08 CFMT W (ACT #11} |075 1] 8.87E+02 6|ug/g Rep6
01-2498 11/26/2001 01-08 11/24/2001/875W01 - 09 CFMT W (ACT #11) {075 U, 8.54E+02 4|ug/g Rep4
01-2498 11/26/2001 01-08 11/24/2001|B75W01 - 09 CFMT W (ACT #11) {075 ] 8.21E+02 3|ug/g Rep3
01-2498 11/2672001 01-08 11/24/2001|B75W01 - 09 CFMT W (ACT #11) |075 U 8.19E+02 9lug/g RepS
01-2498 11/26/2001 01-09 11/24/2001|B75WM01 - 09 CFMT W (ACT #11) {075 U 8.66E+02 7|ug/g Rep?
01-2498 11/26/2001 01 -09 11/24/2001|B75W01 - 09 CFMT W (ACT #11) [075 8] 8.40E+02 8|ug/g rﬁepﬂ
01-2498 11/26/2001 01-09 11/24/2001|B75WM01 - 09 CFMT W (ACT #11) (075 u 8.05E+02 1[ug/g Rep1
01-2498 112672001 01-09 11/24/2001|B75VM01 - 09 CFMT W (ACT #11) |075 U 8.32E+02 5|uglg RepS
01-2573 121612001 B8/26/2002)1 thru 8 12/6/2001)B75 WGF 1-9 CFMT WGF (ACT #18]75 U 5.30E+02 2|uglg Rep2
01-2573 12/6/2001 8/26/2002|1 thru 9 12/6/2001|B75 WGF 1-8 CFMT WGF (ACT #18(75 u <5.24E+2 4|ug/g Rep4
01-2573 12/6/2001 8/26/2002|1 thru 9 12/6/2001|B75 WGF 1-9 CFMT WGF (ACT #18]75 V] <4.55E+2 6|ug/g Rep6
01-2573 12/6/2001 8/26/2002|1 thru 9 12/6/2001|B75 WGF 1-9 CFMT WGF (ACT #1875 1] <4.79E42 8|ug/g Rep8
01-2573 12/6/2001 8/26/2002|1 thru 8 12/6/2001|B75 WGF 1-9 CFMT WGF (ACT #18]75 ] <4.03E+2 1[ug/g Rep1
01-2573 12/6/2001 8/26/2002|1 thru 8 12/6/2001|875 WGF 1-9 CFMT WGF (ACT #1875 U <4.03E+2 9|ug/g RepS
01-2573 12/6/2001 8/2672002|1 thru 8 12/6/2001|875 WGF 1-8 CFMT WGF (ACT #1875 U <5.76E+2 5|ug/g Rep5
01-2573 12/6/2001 8/26/2002|1 thru 8 12/6/2001|B75 WGF 1-8 CFMT WGF (ACT #18]75 U <4.78E+2 3|ug/g Rep3
01-2573 12/6/2001] _ 8/26/2002[1 thru § 12/6/2001|875 WGF 1-9 CFMT___|WGF (ACT #18]75 ¥ <4 42E+2 7|ugig Rep?
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APPENDIX 7 - RADMAN Waste Stream Report ®

RADMAN Waste Stream
New Waste Stream Data

Report Date 3222004 dunng New Waste Stream Rovision Date: QRI22:2004

wasta flescripton | Woest Vailey Glass Chemical Form = Glass
Ganerating Process . Vitrification Operations Activated Metal - No
State Code TONA Physical fForm . Sulid
Saolidification Agent ©  <nonew Activily Upits © uGifgm
 Nuchide Name —'w Activily Nuch_de_a".'ype T Scalng Factor T Hasc Huchds
W3 tgsEez PP diDr  Csid
Cas_ AMSEGR AP ABEDS Codd?
K40 D eadE02 NO C 1B7EQS _ Ce
e AP 2k Cs137
295E02 AP 208805 Csa¥
SSOEG1 AP 231E0 Cs137
136Ee02 0 FP CSTIEDZ | Gu17
O ra7Esot Fe 576603 Cetwr
Te9e  BO0EQ3  EP 252608 Cs-137
25 306803 PP - <llD» | Ged7
““““““ © cswar 238Es03 PP 100ESCC | Ceadt
Cels | M40E00 PP WD Cend
Eu-154 e.sséli;?___ AP | 292804 Cs-137
D
| Thassemes . AP L BREG  CeA
Thasz | 218604 NO | G1SE08 . Ced7
282 27480z AP 115005 Cs-137
vass a2 AP 4TIEDS Cs13°
U234 53EG . NO | 22E06, Cs¥7
U-235 | 2.04F-04 NO | BSSE08  Cs137
u2%  6F04 AP 28TEQT Cs-137
r_'mg_-_zga CLoimEd L N0 513607 Cs-137
Np-237 Cs3E03 G TR 141606 a7
Pu2ie 3701 TR 157604 Cs 157
CPu23s  sseE02 TR B61E05  Cs137
_Pu260_ - SSEO2 TR . 2TSE0S  Cs1¥
Pyt 7SE00____ TR . 7.36E:04 Gs137 ]
Nuchde Name Actvity T Nuchde 1ype ~Lealing Factor — Baecs Nulide
| Amzat o 18300 . TR 6BAE04 - Cs137
Am243  180E02 R " 7.988-05 Cs-137
| Cm242  neEOT R . A8BE03 - Cé“37
| Cm243  02E03 TR 350206 G137
L_Cm244 242601 . IR . 102604 CsA37




777777

APPENDIX 8

Plugged Discharge Port
(Spou.t) Activity and Decay
Correction Calculations
(RADCALC)



VWDP-577
Rev. 0
Page 56 of 103

APPENDIX 8 - Clogged Spout Actvity Calculations

Total Mass (g) 99000
uCi/g uCi Ci
Sr-90 870 86130000 86.13
Cs-137 11644 1152756000 1152.756
Scaling
Scaling Factors Scaling Factors | Diff. in Scaling
Isotope Act (Ci) Scaling Factor from Heel from Analytical Factors
C-14 2.22E-03 1.93E-06| 4.83E-06
K-40 8.60E-03 7.46E-06 1.87E-05
Mn-54 1.57E-02 1.36E-05 3.41E-05
Co-60 2.93E-02 2.54E-05 2.12E-05 2.54E-05 8.35£-01
Ni-63 1.07E-01 9.25E-05 2.32E-04
Sr-90 8.61F+01 Analytica Analytical
Zr-95 2.65E+00 2.30E-03 5.76E-03
Tc-99 1.57E-02 1.36E-05 2.81E-06 1.36E-05 2.07E-01
Cs-137 1.15E+03 1.00E+00 1.00E+00 1.00E+00
Eu-154 2.92E-01 2.53E-04 2.99E-04 2.53E-04 1.18E+00
Th-228 5.56E-03 4.82E-06 1.21E-05
TH-230 3.88E-05 3.37E-08 8.45E-08
Th-232 4.34E-05 3.76E-08 9.44E-08
U-232 5.29E-03 4.59E-06 1.15E-05
U-233 2.16E-03 1.87E-06 4.69E-06
U-234 1.03E-03 8.93E-07 2.24E-06
U-235 3.95E-05 3.43E-08 8.60E-08
U-236 1.19E-04 1.03E-07 2.58E-07
U-238 2.41E-04 2.09E-07 5.24E-07
Np-237 7.07E-04 6.13E-07 1.44E-06 6.13E-07 2.35E+400
Pu-238 1.26E-01 1.09E-04 1.59€-04 1.09E-04 1.46E+00
Pu-239 3.01E-02 2.61E-05 3.66E-05 2.61E-05 1.40E+00
Pu-240 2.29E-02 1.99E-05 2.80E-05 1.99E-05 1.41E+00
Pu-241 3.43E-01 2.97E-04 7.46E-04
Am-241 3.83E-01 3.32E-04 6.96E-04 3.32E-04 2.10E+00
Am-243 4.55E-03 3.95E-06 8.38E-06 3.95E-06 2.12E+00
Cm-242 4.32E-03 3.75E-06 5.02E-05 3.75E-06 1.34E+01
Cm-243 2.49E-03 2.16E-06 3.99E-06 2.16E-06 1.85E+00
Cm-244 6.65E-02 5.77E-05 1.04E-04 5.77€-05 1.80E+00
Ave Difference in Scaling Factor 2.51E+00
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Appendix 8 - Decay Calc for Clogged Discharge Port

Radcalc 4.1

File Name: Melter Spout_062614.rad

This report was generated using an unvalidated installation of Radcalc version 4.1.

Radcalc 4.1: C:\WVDP - Melter\Radcalcs from ANL Computer\Melter Spout_062614.rad

Comments:

Melter Spout - Act. based on 99 kg of glass at 2.6 g/cc density (1.35 ft3).

Input Information

Performed By:
Checked By:

6/26/2014 3:46 PM

Chris Brandjes

Decayed from 11/26/2001 to 09/02/2014. 11/26/2001 was the last Sample Date.

Initial Source Data:
Isotope
Cc-14
K-40
Mn-54
Co-60
Ni-63
Sr-90
Zr-95
Tc-99
Cs-137
Eu-154
Th-228
Th-230
Th-232
U-232
U-233
U-234
U-235
U-236
U-238
Np-237
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Am-243
Cm-242
Cm-243
Cm-244

Total Activity:

*

Container Data:

Ci
2.220E-03
8.600E-03
1.570E-02
2.930E-02
1.070E-01
8.610E+01
2.650E+00
1.570E-02
1.160E+03
2.920E-01
5.560E-03
3.880E-05
4.340E-05
5.290E-03
2.160E-03
1.030E-03
3.950E-05
1.190E-04
2.410E-04
7.070E-04
1.260E-01
3.010E-02
2.290E-02
3.430E-01
3.830E-01
4.550E-03
4.320E-03
2.490E-03
6.650E-02

1.240E+03

Container Void Volume:

Container Mass:

Gm
4.957E-04
1.216E+03
2.024E-06
2.589E-05
1.895E-03
6.234E-01
1.233E-04
9.295E-01
1.323E+01
1.080E-03
6.783E-06
1.882E-03
3.958E+02
2.397E-04
2.242E-01
1.657E-01
1.828E+01
1.862E+00
7.170E+02
1.003E+00
7.358E-03
4.853E-01
1.009E-01
3.314E-03
1.118E-01
2.278E-02
1.305E-06
5.079E-05
8.172E-04

TBq

8.214E-05
3.182E-04
5.809E-04
1.084E-03
3.959E-03
3.186E+00
9.805E-02
5.809E-04
4 255E+01
1.080E-02
2.057E-04
1.436E-06
1.606E-06
1.957E-04
7.992E-05
3.811E-05
1.462E-06
4.403E-06
8.917E-06
2.616E-05
4.662E-03
1.114E-03
8.473E-04
1.269E-02
1.417E-02
1.684E-04
1.598E-04
9.213E-05
2.461E-03

4.589E+01

Mass of solid beryllium, lead, graphite, and hydrogenous

material enriched with deuterium:

Gross Mass:

Waste Data:
Waste Form:
Waste State:
Waste Volume:
Waste Mass:

100

Normal
Solid
1.35
99

Page 1

ft*3
kg

Radionuclides with an A1/A2 fraction of less than 0.001 will not be shown in the output.

m*3
kg

kg
kg
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'Radcalc 4.1 6/26/2014 3:46 PM ‘

File Name: Melter Spout_062614.rad

Mass of solid lead: 0 kg
Mass of solid beryllium, graphite, and hydrogenous

material enriched with deuterium: 0 kg
Waste Void Volume: 0 m*3

Decay Time Data:
Date to begin source decay: 11/26/2001
Date container sealed: 9/2/2014

Radioactive Decay Results

Decayed Source:

Isotope Ci Gm TBq

C-14 2.217E-03 4.949E-04 8.201E-05
K-40 8.600E-03 1.216E+03 3.182E-04
Mn-54 4.997E-07 6.443E-11 1.849E-08
Co-60 5.467E-03 4.831E-06 2.023E-04
Ni-63 9.799E-02 1.735E-03 3.626E-03
Sr-90 6.332E+01 4.584E-01 2.343E+00
Y-90 6.333E+01 1.165E-04 2.343E+00
Zr-95 3.172E-22 1.476E-26 1.174E-23
Nb-95 6.994E-22 1.779E-26 2.588E-23
Nb-95m 3.631E-24 9.524E-30 1.344E-25
Tc-99 1.570E-02 9.295E-01 5.809E-04
Cs-137 8.566E+02 9.854E+00 3.169E+01
Ba-137m 8.086E+02 1.503E-06 2.992E+01
Eu-154 1.043E-01 3.857E-04 3.858E-03
Hg-206 7.135E-16 6.370E-24 2.640E-17
TI-206 5.014E-14 2.308E-22 1.855E-15
TI-207 1.863E-09 9.781E-18 6.893E-11

TI-208 1.733E-03 5.852E-12 6.412E-05
TI-209 5.578E-08 1.364E-16 2.064E-09
Tl-210 4.495E-11 6.527E-20 1.663E-12
Pb-209 2.582E-06 5.602E-13 9.555E-08
Pb-210 3.755E-08 4.888E-10 1.390E-09
Pb-211 1.868E-09 7.567E-17 6.911E-11

Pb-212 . 4.823€E-03 3.471E-09 1.785E-04
Pb-214 2.140E-07 6.528E-15 7.919E-09
Bi-209 5.969E-25 6.629E-09 2.208E-26
Bi-210 3.745E-08 3.018E-13 1.385E-09
Bi-211 1.868E-09 4.548E-18 6.911E-11

Bi-212 4.823E-03 3.292E-10 1.785E-04
Bi-213 2.582E-06 1.334E-13 9.554E-08
Bi-214 2.141E-07 4.848E-15 7.921E-09
Bi-215 1.527E-15 1.292E-23 5.648E-17
Po-210 3.454E-08 7.686E-12 1.278E-09
Po-211 5.099E-12 4.921E-23 1.887E-13
Po-212 3.089E-03 1.730E-20 1.143E-04
Po-213 2.527E-06 2.004E-22 9.349E-08
Po-214 2.140E-07 6.646E-22 7.919E-09
Po-215 1.868E-09 6.337E-23 6.911E-11

Po-216 4.823E-03 1.385E-14 1.784E-04
Po-218 2.141E-07 7.689E-16 7.921E-09
At-215 7.472E-15 1.424E-29 2.765E-16
At-217 2.583E-06 1.605E-18 9.555E-08
At-218 4.067E-11 1.179E-21 1.505E-12
At-219 1.574E-15 1.650E-24 5.823E-17
Rn-217 3.099E-10 3.219E-24 1.147E-11

Rn-218 - 4.067E-14 2.751E-26 1.505E-15
Rn-219 1.868E-09 1.436E-19 6.911E-11

Rn-220 4.823E-03 5.248E-12 1.784E-04
Rn-222 2.141E-07 1.392E-12 7.921E-09

Page 2
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Radcalc 4.1

File Name: Melter Spout_062614.rad

Fr-221
Fr-223
Ra-223
Ra-224
Ra-225
Ra-226
Ra-228
Ac-225
Ac-227
Ac-228
Th-227
Th-228
Th-229
Th-230
Th-231
Th-232
Th-234
Pa-231
Pa-233
Pa-234
Pa-234m
U-232
U-233
U-234
U-235
U-235m
U-236
U-237
U-238
Np-237
Np-239
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Am-243
Cm-242
Cm-243
Cm-244

Total Activity:
wi/o Daughters:

Decay Heat:

Heat Generated on Start Date:

2.583E-06
2.623E-11
1.868E-09
4.823€E-03
2.591E-06
2.143€E-07
3.409E-05
2.583E-06
1.901E-09
3.409E-05
1.854E-09
4.822E-03
2.602E-06
3.892E-05
3.950E-05
4.340E-05
2.410E-04
1.066E-08
7.086E-04
3.615-07
2.410E-04
4.660E-03
2.160E-03
1.034E-03
3.950E-05
3.007E-02
1.190E-04
4.556E-06
2.410E-04
7.086E-04
4.545E-03
1.139E-01
3.009E-02
2.294E-02
1.850E-01
3.804E-01
4.545E-03
1.047E-11
1.854E-03
4.067E-02

1.793E+03
9.209E+02

Heat Generated on Seal Date:

1.487E-14
6.782E-19
3.647E-14
3.012E-08
6.607E-11
2.168E-07
1.250E-07
4.451E-11
2.628E-11
1.526E-11
6.035E-14
5.883E-06
1.224E-05
1.888E-03
7.432E-11
3.958E+02
1.041E-08
2.258E-07
3.414E-08
1.830E-13
3.510E-13
2.111E-04
2.242€-01
1.664E-01
1.828E+01
9.774E-10
1.862E+00
5.583E-11
7.170E+02
1.005E+00
1.959E-08
6.653E-03
4.852E-01
1.011E-01
1.787E-03
1.110E-01
2.276E-02
3.164E-15
3.781E-05
4.998E-04

1.408
4.551

9.555E-08
9.705E-13
6.911E-11
1.784E-04
9.585E-08
7.930E-09
1.261E-06
9.555E-08
7.033E-11
1.261E-06
6.861E-11
1.784E-04
9.629E-08
1.440E-06
1.462E-06
1.606E-06
8.917E-06
3.946E-10
2.622E-05
1.337E-08
8.917E-06
1.724E-04
7.992E-05
3.827E-05
1.462E-06
1.113E-03
4.403E-06
1.686E-07
8.917E-06
2.622E-05
1.681E-04
4.215E-03
1.113E-03
8.488E-04
6.844E-03
1.408E-02
1.681E-04
3.876E-13
6.860E-05
1.505E-03

6.634E+01
3.408E+01

w
w

Regulatory Requirements Warning

6/26/2014 3:46 PM

Radcalc utilizes numerically based criteria to classify packages against the regulations. Many regulations also include
subjective criteria that Radcalc does not consider. The user must check to ensure that all requirements in the regulations are

met.

*

Radioactive Determination:

Radioactive:

ACEM Limit Fraction:
ALEC Limit Fraction:

Yes

32470000
3.407E+09

DOT Classification Results

ACEMs
ALECs

Page 3

DOT classification calculations are made at the end of the user-specified decay time.

(ACEMs and ALECs > 1.0)
(Number of ACEMs)
{Number of ALECs)
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Radcalc 4.1
File Name: Melter Spout_062614.rad

* This package is not exempt from 49 CFR Subchapter C.

Effective A2s for Mixture: 4.133E+11
Type Determination:
Type: B
A2 Limit Fraction: 82.44
Limited Quantity Determination:
Limited Quantity: No
Activity: 82.44
1793
66.34
Fissile: Yes
Fissile Excepted: Yes (c)
LSA Determination:
LSA-I: No
LSA-Ii: No
LSA-II: Yes
Specific Activity: 0.0008327
0.01811
HRCQ Determination:
HRCQ: No
A2 Limit Fraction: 82.44
Activity: 1793
66.34
Fissile Determination:
Fissile: Yes
Fissile Excepted Determination:
Fissile Excepted: Yes (c)
Fissile Mass: 18.99
Container beryllium, lead, graphite,
and hydrogenous material
enriched with deuterium: 0
Container Mass: 1000
Waste lead: 0
Waste beryllium, graphite,
and hydrogenous material
enriched with deuterium: 0
Waste Mass: 99000
Solid Non-Fissile Mass: 98980
Total Uranium Mass: 7375
U-233 Mass: 0.2242
U-235 Mass: 18.28
Uranium Enrichment: 2.478
Total Plutonium Mass: 0.5947
Pu-239 Mass: 0.4852
Pu-241 Mass: 0.001787
Reportable Quantity Determination:
Reportable Quantity: Yes
RQ Limit Fraction: 2366
Shipping Papers and Labels:
Isotope Number of A2s Fraction of A2s
+ Cs-137 52.82 0.6408
+ Am-241 14.08 0.1707
+ Sr-90 7.809 0.09473

Bq

A2
Ci
TBq

A2/gm
Cilgm

A2s
Ci
TBq

gm

gm
gm
gm

gm
gm
gm
gm
gm
gm
%

gm
gm
gm

RQs

Cumulative A2s
52.82

66.9

74.71

Page 4

6/26/2014 3:46 PM

(A2s > 1.0}
(Numbser of A2s)

(Solid, activity > 0.001 A2)

(Fissile excepted, ACEMs > 30 x rad limits)
(A2s/gm > 0.0001)
(A2s/gm <= 0.002)

(A2s <= 3000, Activity <= 1000 TBq)

(Contains fissile isotopes per 49 CFR 173.403)

(Fissile <= 180 grams, non-fissile > = 2000 * fissile

(RQs >=1.0)
{Number of RQs)

Cumulative Fraction of A2s
0.6408
0.8115
0.9062
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Radcalc 4.1

File Name: Melter Spout_062614.rad
Pu-238 4.215 0.05113 78.92 0.9574
Pu-239 1.113 0.01351 80.04 0.9709
Pu-240 0.8488 0.0103 ) 80.88 0.9812
Cm-244 0.7525 0.009128 81.64 0.9903
Th-228 0.1784 0.002164 81.81 0.9925
U-232 0.1724 0.002092 81.99 0.9945
Am-243 0.1681 0.00204 82.16 0.9966
Pu-241 0.1141 0.001384 82.27 0.998

Contains 95% of the total A2s and must be included per 43 CFR 173.433.
Radionuclides comprising less than 0.1% of the total A2s are not shown in the list.

6/26/2014 3:46 PM

*

DOE Classification Results

DOE classification calculations are made at the end of the user-specified decay time.

DOE-STD-1027 Category Determination:

Category: Cat3 (Cat3s > 1.0, Cat2s <= 1.0)
Cat 2 Limit Fraction: 0.02564
Cat 3 Limit Fraction: 19.37

The DOE-STD-1027 category determination is based on dose-related limits.
The user must apply any criticality-related limits separately.

Dose-Equivalent Curies:

ICRP-72 DE-Ci: 0.6396
FGR-11 DE-Ci: 0.8536
TRU Waste Determination:
TRU Waste: Yes (TRU activity > 100 nCi/gm)
TRU Activity: 5601 nCilg
WIPP Quantities:
FGE Value: 12.46
PE-Ci Value: 0577

= NRC Classification Results

*

NRC classification calculations are made at the end of the user-specified decay time.

'NRC Container Category:
Container Category: n
LSA-I: No
LSA-Ii: No
LSA-IlI: Yes
Total Activity: 1793 Ci
A2 Limit Fraction: 82.44 A2s

Page 5
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APPENDIX 9 - Airborne Sample Analysis

Sample Data Set Scaling Factor Comparison

Analysis of Mulitiple Sample Data Sets (SCAL)

(Last Column is Scaling Factor for All Data Set Values)

Waste :

Date :
Sampleld:

Units :
Nuclide

Co-60
Sr-90
Tc-99
Cs-137
Eu-154
Pu-238
Pu-239
Pu-240
Am-241
H-3
C-14
Fe-55
Ni-59
Ni-63
1-129
Pm-147
U-232
U-233
U-234
U-235
U-236
U-238

Airborne ¢ Airborne C
ontaminati ontaminati
on on
1102/1999 11/02/1999
99-1961 99-1959
uCi/Swipe  uCi/Swipe
Sample Scaling Factors
8.92E-05 2.22E-04
3.09E-01 5.65E-01
3.63E-05 3.04E-06
1.00E+00 1.00E+00
2.48E-03 5.10E-03
5.62E-04 1.04E-03
1.46E-04 2.70E-04
1.02E-04 1.88E-04
4.97E-03 9.62E-03

"k

*k

ik

ok

*k

e

*%

*k

*k

ok

ke

*k

** - Indicates NO Value for Nuclide

Airborne ¢
ontaminati
on

11/02/1999
99-1960

uCi/Swipe

5.00E-01
4.80E-05
1.00E+00
4.30E-03
5.70E-04

- 1.52E-04

1.05E-04
6.80E-03

*k
ek
*ke
*¥
*%
*%
i
*r
Yok
ek
ke
Y

£

Airbormne ¢
ontaminati
on

11/12/1999
§9-2062

uCi/Swipe

1.29E-04
4.63E-01
§.62E-07
1.00E+00
3.05E-03
1.02E-03
2.71E-04
1.88E-04
7.49E-03

W
*ke
*k
*%

*k

Airborne c

ontaminati
on

11/12/1998
99-2085

uCi/Swipe

8.41E-05
3.83E-01
1.85E-05
1.00E+00
3.10E-03
7.36E-04
1.90E-04
1.32E-04
4.55E-03

i
*k
W
*k
*x
*k
*k
*%
ke
ek
ke

¥

Session Date :

Airborne c
ontaminati
on

11/12/1999
99-2060

uCi/Swipe

1.01E-04
4.19E-01
4.08E-07
1.00E+00
3.32E-03
7.34E-04
1.94E-04
1.35E-04
6.37E-03

;e
*h
*k
ke
*x
*%
*k
*k
*n
Yk
*k

ek

Airbome c
ontaminati
on

11/12/1999
99-2061

uCi/Swipe

9.19E-05
2.52E-01
3.58E-07
1.00E+00
1.78E-03
4.52E-04
1.11E-04
7.72E-05
3.82E-03

e
*x
*k
ek
“x
*k
*x
*%
*e
*k
*k

ek

7/112014

Airborne c
ontaminati
on
11/12/1999

99-2059

uCi/Swipe

4.91E-05
1.92E-01
2.24E-07
1.00E+00
1.46E-03
3.09E-04
8.18E-05
5.66E-05
2.74E-03

ke
e
*k
e
ke
*%
"k
*x
xr
*k
*ke

*w

Airborne c
ontaminati
on

01/21/2000
99-20853#
10
uCi/fSample

3.66E-04
4.93E-01
9.88E-06
1.00E+00
4.37E-03
8.99E-04
2.32E-04
1.62E-04
5.42E-03
1.34E-06
9.77E-05
3.72E-04
2.11E-06
1.61E-03
1.59E-05
1.06E-02
4.11E-05
1.13E-06
3.96E-07
3.08E-08
7.17E-08
2.55E-07

Page: 1

Airborne ¢

ontaminati

on

01/21/2000 Average

00-2061# Data Set

6 Scaling

uCi/Sample Factor
1.11E-03 1.81E-04
1.66E-01 3.48E-01
1.18E-05 3.42E-06
1.00E+00 1.00E+00
1.17E-03 2.73E-03
2.18E-04 5.89E-04
5.60E-05 1.63E-04
3.89E-05 1.06E-04
4.62E-03 5.33E-03
1.71E-06 2.99E-06
9.05E-04 5.88E-04
1.45E-03 1.45E-03

** 7.88E-05
9.93E-04 2.41E-03
5.78E-05 5.99E-05
2.79E-03 1.07E-02
1.56E-04 1.58E-04
3.05E-06 3.66E-06
1.07E-06 1.29E-06
1.36E-07 1.28E-07
3.18E-07 2.98E-07
i 9.48E-07
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Waste :

Date :
Sample Id :

Units :
Nuclide

Np-237
Pu-241
Pu-242
Am-243
Cm-242
Cm-244
Cm-245
Cm-246

Airborne ¢ Airborne C
ontaminati ontaminati
on on

11/02/1999  11/02/1999
99-1961 99-1959

uCi/Swipe  uCi/Swipe
Sample Scaling Factors

ek dede
*k *k
*k *%
** deke
*k *k
o *k
L s *K
Fk *%

** - Indicates NO Value for Nuclide

Airborne ¢
ontaminati

" on

11/02/1999
99-1960

uCi/Swipe

*k
s

*x

*h

*ke

ik

Airborme ¢
ontaminati
on

11/12/1999
99-2062

uCi/Swipe

*%
*%
Ead
*k
*%
ek
ok

k¥

Airborne ¢
ontaminati
on
11/12/1999

99-2085

uCi/Swipe

ik
*%
*k
dek
*%

ke

dok

Airborne ¢
ontaminati
on

11/12/1999
99-2060

uCi/Swipe

*%
*h
*x
ik
*k
*k
¥

ke

Airborne ¢
ontaminati
on

11/12/1999
99-2061

uCi/Swipe

*%
*%
*w
* %
sk
*k
ok

*x

Airborne ¢
ontaminati
on
11/12/1999

99-2059

uCi/Swipe

*k
¥

*¥

Yok
%
*k

*ke

Airbome ¢
ontaminati
on

01/21/2000
99-2085#

10

uCi/Sample

Page: 2

Airborne ¢

ontaminati

on

01/21/2000 Average

99-2061# Data Set

6 Scaling

uCi/Sample Factor
7.59E-Q7 2.67E-06
1.36E-03 5.39E-03
3.68E-06 8.60E-06
1.69E-04 4.41E-04
571E-05 1.09E-04
8.91E-04 1.92E-03
1.83E-03 4.13E-03
2.99E-04 6.72E-04
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Analysis of Multiple Sample Data Sets (SCAL)

.Sample Data Set Fractional Abundance Comparison Session Date : 7/1/2014

(Last Column is Average Abundance for All Data Set Values) Page: 1

Waste : Airbornec  Airborne C  Airbornec  Airbommec  Airborne ¢ Airborne ¢ Airborne ¢ Airbornec  Airbornec  Airborne ¢
ontaminati ontaminati ontaminati ontaminati ontaminati ontaminati ontaminati ontaminati ontaminati ontaminati
on on on on on on on on on on

Units : uCi/Swipe  uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Sample uCi/Sample

Sample Id : 99-1961 99-1959 99-1960 99-2062 99-2085 99-2080 99-2061 99-2059  99-2085#  99-20613#

10 ' 6
Date : 11/02/1999 11/02/1999 11/02/1999 11/12/1999 11/12/1999 11/12/1999 11/12/1998 11/12/1999 01/21/2000 01/21/2000

The Topical Criteria for Co-60 (+/- 2) are Exceeded as Follows :

Sample 0.01 0.00 0.09
Average 0.01 0.01 0.01
Variance 217 3.19 7.15

The Topical Criteria for Cs-137 (+/- 2) are Exceeded as Follows :

Sample
Average
Variance

The Topical Criteria for Ce-144 (+/- 5) are Exceeded as Follows :

Sample
Average
Variance
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Analysis of Multiple Sample Data Sets (SCAL)

Sample Data Set Fractional Abundance Comparison
(Last Column is Average Abundance for All Data Set Values)

Waste : Airborne ¢ Airborne C Airborne ¢ Airborne c
ontaminati ontaminati ontaminati ontaminati
on on on on

Date : 11/02/1999 11/02/1999 11/02/1999 11/12/1999

Sampleid : 99-1961 99-1959 $9-1960 99-2062

Units : uCi/Swipe  uCi/Swipe  uCi/Swipe  uCi/Swipe

Nuclide Sample Abundances in %

Co-60 0.00677 0.01402 b 0.00874

Sr-90 23.44375 35.72570 33.06920 31.37935

Tc-99 0.00275 0.00019 0.00317 0.00004

Cs-137 75.91960 63.23449 66.13839 67.79719

Eu-154 0.18810 0.32242 0.28461 0.20673

Pu-238 0.04266 0.06600 0.03768 0.06928

Pu-239 0.01109 0.01706 0.01003 0.01838

Pu-240 0.00771 0.01188 0.00697 0.01274

Am-241 0.37755 0.60823 0.44996 0.50755

H_3 K *¥ *% ek

C_14 K *we *k k&

Fe_55 ek ek *k *%

N|'59 ek sk ek *%k

N|_63 ek dek ke sede

|_129 ek ik *k *dk

Pm_147 *k Yo dedk ke

U_232 *k ke 1] *k

U_233 ik *k *k i

U_234 ek ek dedke e

U_235 ** *k ** *x

U_236 ** *k * Fdke

U_238 Kk *% *k xh

** - Indicates NO Value for Nuclide

Airborne ¢
ontaminati
on

11/12/1999
99-2085

uCi/Swipe

0.00604
27.49610
0.00140
71.87101
0.22269
0.05292
0.01367
0.00947
0.32669

**
deke
sk
%
e
dek
dedke
ok
*h
dek
*%
*k

*%

Session Date :

Airborne c
ontaminati
on

11/12/1999
99-2060

uCi/Swipe

0.00707
29.32728
0.00003
69.91417
0.23200
0.05132
0.01354
0.00943
0.44515

*%
*k
*k
*%x
*k
*%
Hk
L d
Hk
ek
*%
*k

*%*

Airborne ¢
ontaminati
on

11/12/1999
99-2061

uCi/Swipe

0.00730
20.04233
0.00003
79.45353
0.14244
0.03593
0.00880
0.00613
0.30350

*k
*k
*k
*d
doke
*k
*k
dek
*k
ke
xR
dok

*k

7/1/2014

Airborne ¢
ontaminati
on

11/12/1999
99-2058

uCi/Swipe

0.00410
16.03183
0.00002
83.57577
0.12195
0.02586
0.00683
0.00473
0.22891

K
o
ik
*k
vede
Ak
ke
R
i
ke
*k
i

*x

Airborne ¢
ontaminati
on

01/21/2000

99-2085#
10
uCi/Sample

0.02394
32.28174
0.00065
65.50503
0.28650
0.05891
0.01520
0.01059
0.35510
0.00009
0.00640
0.02435
0.00139
0.09859
0.00104
0.69406
0.00269
0.00007
0.00003
0.00000
0.00000
0.00002

Airborne ¢
ontaminati
on

01/21/2000

99-2061#
6
uCi/Sample

0.09366
14.04884
0.00100
84.41625
0.09859
0.01836
0.00473
0.00328
0.39004
0.00014
0.07641
0.12200
0.08380
0.00488
0.23538
0.01319
0.00026
0.00009
0.00001
0.00003

*x

Page: 1

Average
Data Set
Abundance

0.01310
25.00735
0.00025
72.21240
0.19695
0.04256
0.01105
0.00768
0.38484
0.00022
0.04243
0.10454
0.00569
0.17436
0.00432
0.77533
0.01142
0.00026
0.0000¢
0.00001
0.00002
0.00007
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Waste :

Date :
Sampleid:

Units :
Nuclide

Np-237
Pu-241
Pu-242
Am-243
Cm-242
Cm-244
Cm-245
Cm-246

Airborne c
ontaminati
on

11/02/1999
99-1961

uCi/Swipe

Airborne C
ontaminati
on

11/02/1999
99-1959

uCi/Swipe

Sample Abundances in %

*%

*%k

ek

*r

i

ok

*k

*%k

*%

i

ke

e

*k

*h

*k

%

** - Indicates NO Value for Nuclide

Airborne ¢
ontaminati
on

11/02/1999
99-1960

uCi/Swipe

*k
e
ek
*%
*%
*k
*%

sk

Airborne c
ontaminati
on

11/12/1999

99-2062

uCi/Swipe

Few

L d

ok

**k

*k

Yok

bad

*k

Airborne ¢
ontaminati
on

11/1_2/1 999

99-2085

uCi/Swipe

e
*R
*h
*%
*k
o
e

*h

Airborne ¢
ontaminati
on

11/12/1999
99-2060

uCi/Swipe

K
*k
*k
*k
*k
e
ke

*k

Airborne c
ontaminati
on

11/12/1999
99-2061

uCi/Swipe

*ik
*%
*%
*k
"k
B2
Ead

ek

Airborne ¢
ontaminati
on

11/12/1989
99-2089

uCi/Swipe

dk
*%
*K
ek
*k
ke
ek

ke

Airborne ¢
ontaminati
on

01/21/2000

99-2085#
10
uCi/Sample

0.00016
0.35913
0.00034
0.01937
0.00348
0.06967
0.15603
0.02542

Airborne ¢
ontaminati
on

01/21/2000

99-2061#
6
uCi/Sample

0.00006
0.11461
0.00031
0.01423
0.00482
0.07517
0.15466
0.02520

Page: 2

Average
Data Set

Abundance

0.000189
0.38917
0.00062
0.03185
0.00786
0.13883
0.29799
0.04855
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Sample Data Set Value Comparison
(Last Column is Average Value for All Data Sets)

Waste :

Date :
Sample Id :

Units :
Nuclide

Co-60
Sr-80
Tc-99
Cs-137
Eu-154
Pu-238
Pu-239
Pu-240
Am-241
H-3
C-14
Fe-55
Ni-59
Ni-63
1-129
Pm-147
U-232
Cm-245
Cm-246
U-233
U-234
U-235
U-236

Airbarne c
ontaminati
on
11/02/1999

99-1961

uCi/Swipe
4.97E-05
1.72E-01
2.02E-05
5.57E-01
1.38E-03
3.13E-04
8.14E-05
5.66E-05
2.77E-03

*%
*k
ke
e
deke

L2

wk

ok

k

*h

*%

*k

dk

*k

Airborne C
ontaminati
on

11/02/1999
99-1959

uCi/Swipe
1.567E-04
4.00E-01
2.15E-06
7.08E-01
3.61E-03
7.39E-04
1.91E-04
1.33E-04
6.81E-03

ke
ik
deve
devde
dede
dede
ke
*k
. kR
ke
L2
e
ke

K

** - Indicates NO Value for Nuclide

Analysis of Multiple Sample Data Sets (SCAL)

Airborne ¢
ontaminati
on
11/02/1999

99-1960

uCi/Swipe

*k

1.22E-01
1.17E-05
2.44E-01
1.05E-03
1.39E-04
3.70E-05
2.57E-05
1.66E-03

ke
sede
*k
ke
Y
ke
*x
*%x
*k
o
*k
*%

dek

Airborne ¢
ontaminati
on

11/12/1999
89-2062

uCi/Swipe
2.36E-04
8.47E-01
1.01E-06
1.83E+00
5.58E-03
1.87E-03
4 96E-04
3.44E-04
1.37E-02

*%x
*w
ke
ke
ke
ke
vede

*k

*k

ok

*%x

*%

sk

Yk

Airborne c
ontaminati
on

11/12/1998
99-2085

uCi/Swipe
1.11E-04
5.05E-01
2.58E-05
1.32E+00
4.09E-03
9.72E-04
2.51E-04
1.74E-04
6.00E-03

Lo
*k
i
devr
*%
e
*h
*x
e
*%
ok
dew

*k

Airborne c
ontaminati
on
11/12/1989

99-2060

uCi/Swipe
2.70E-04
1.12E+00
1.09E-06
2.67E+00
8.86E-03
1.96E-03
5.17E-04
3.60E-04
1.70E-02

ehe
sk
*k
ke
xh
ek
*k
*r
*%
*x
X
*K

*k

Session Date :

Airborne ¢
ontaminati
on
11/12/1999

99-2061

uCi/Swipe
1.02E-04
2.80E-01
3.97E-07
1.11E+00
1.99E-03
5.02E-04
1.23E-04
8.57E-05
4.24E-03

ke
dek
*k
dedke
L
Wk
ok
*k
%dke
*W
*k
*%

*k

71112014

Airborne ¢
ontaminati
on

11/12/1989
98-2059

uCi/Swipe
1.56E-04
6.10E-01
7.11E-07
3.18E+00
4.64E-03
9.84E-04
2.60E-04
1.80E-04
8.71E-03

*%
*k
ek
*k
ke
*%
v
Hede
*k
ok
* %
*%
*%

ke

Airborne ¢
ontaminati
on

01/21/2000
89-2085#
10
uCi/Sample

1.78E-03
2.40E+00
4 81E-05
4 87E+00
2.13E-02
4.38E-03
1.13E-03
7.87E-04
2.64E-02
6.52E-06
4, 76E-04
1.81E-03
1.03E-04
7.33E-03
7.74E-05
5.16E-02
2.00E-04
1.16E-02
1.89E-03
5.49E-06
1.93E-06
1.50E-07
3.49E-07

Page :

Airborne c
ontaminati
on
01/21/2000
99-2061#
6

uCi/Sample
1.52E-03
2.28E-01
1.62E-05
1.37E+00
1.60E-03
2.98E-04
7.67E-05
5.33E-05
6.33E-03
2.34E-06
1.24E-03
1.98E-03

1.36E-03
7.92E-05
3.82E-03
2.14E-04
2.51E-03
4 09E-04
4.18E-06
1.47E-06
1.87E-07
4 35E-07

Average
Value
ALL
Data Sets

2.37E-04
4.54E-01
4.47E-06
1.31E+00
3.57E-03
7.71E-04
2.00E-04
1.39E-04
6.97E-03
3.91E-06
7.68E-04
1.89E-03
1.03E-04
3.16E-03
7.83E-05
1.40E-02
2.07E-04
5.40E-03
8.79E-04
4.79E-06
1.68E-06
1.67E-07
3.90E-07
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Waste :

Date :
Sampleid :

Units :
Nuclide
U-238
Np-237
Pu-241
Pu-242
Am-243
Cm-242
Cm-244

Totals :

Co-60/

Cs-137 Ratias:

Airborne c
ontaminati
on
11/02/1999

99-1961

uCi/Swipe
*k
*¥
*k
Yede
*k
*&

L d

7.34E-01

8.92E-05

Airborne C
ontaminati
on

11/02/1999
99-1959

uCi/Swipe

1.12E+00

2.22E-04

** - indicates NO Value for Nuclide

Airborne ¢
ontaminati
on

11/02/1998
99-1960

uCi/Swipe

ok
*%

sk

**

ke

3.69E-01

b ad

Airborne ¢
ontaminati
on

11/12/1999
99-2062

uCi/Swipe
*¥k
ek
ok
A%
R
*x

*k

2.70E+00

1.29E-04

Airborne ¢
ontaminati
on

11/12/1999
99-2085

uCi/Swipe

1.84E+00

8.41E-05

Airborne ¢
ontaminati
on

11/12/1999
99-2060

uCi/Swipe

dedke
*%
ok
*x
*xk
*ke

*%

3.82E+00

1.01E-04

Airborne ¢
ontaminati
on
11/12/1999

99-2061

uCi/Swipe

*%
*%
*k
*x
*%x
*%x

*x

1.40E+00

9.19E-05

Airborne ¢
ontaminati
on

11/12/1999
99-2059

uCi/Swipe

*k
*%
ko
*%
*K
e

*%

3.80E+00

4.91E-05

Airborne ¢
ontaminati
on

01/21/2000
99-2085#
10
uCi/Sample
1.24E-06
1.17E-05
2.67E-02
2.52E-05
1.44E-03
2.59E-04
5.18E-03

7.43E+00

3.66E-04

Page :

Airborne ¢
ontaminati
on

01/21/2000
99-2061#

6
uCi/fSample

*K

1.04E-06
1.86E-03
5.02E-06
2.31E-04
7.82E-05
1.22E-03

1.62E+00

1.11E-03

Average
Value
ALL
Data Sets

1.81E+00
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Analysis of Multiple Sample Data Sets (SCAL)

NRC Criteria for Scaling Factors (+/- 10) are Exceeded as Follows :

Session Date : 7/112014
Page: 1
Sample Average
Nuclide Sample id Date Scaling Factor Scaling Factor Variance
Te-99 99-1961 11/02/1999 3.63E-05 3.42E-06 10.61
Tc-99 99-1960 11/02/1999 4.80E-05 3.42E-06 14.03

Tc-99 99-2059 11/12/1999 2.24E-07 - 3.42E-06 15.28
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APPENDIX 10 - Melter Smear Survey Report
124255 Radiation and Contamination Survey Report
Survey Number Waest Valley Nuclear Services Co.
Location EDR Instruments Used
Work Area EDR TYPE 7 SERIAL # EFF.
(@n]
Parpose Of SUPPORT ENTRY Z(;;NT!LLATION 17 /o;(z’%(
Survey IONIZATION X
PROPORTIONAL 1A | 144377 a |26,7
Additional Infarmation Attached DOves O w~o lp ONBACK | i 2
SMEARABLE NET
AREAIMATERIALS SURVEYED (DPM/100 cm 2 DIRECT CHECK RADIATION LEVEL
COUNT TIME__|_MIN NET CPM PV PSP
ALPHA BETA ALPHA BETA moms DISTANCE Fattor
3N MASES A0 |a | — [¢ /e
CoD) Al s < RS <200 <5" 2/
=) LRO |« AB| & /e —
R < 2 [« Ao 45' < /O
SMEALS (R Vi CelL
(2 spenss - MEar=r | Yl |Conrpiet ——
jeoer®) X ~ AL o
3 G,e"’/ﬁn Ca et |
CEMT | SAoupfastedr ——
3 - 5B Ihe \Conptet ———
MEHT [ /m//, Coephe —T—
2 L 188 [ Coepted ———
3 (5l [Czpct ——
CONCLUSIONS - AREA/MATERIALS RELEASABLE NON-RELEASABLE INFORMATION ONLY
COMMENTS (IF ANY): { =4 ) S ot
RECOMMENDATIONS: rENO FURTHER ACTION REQUIRED [ FURTHER ACTION REQUIRED
IF FURTHER ACTION REQUIRED, DESCRIBE:
Technician Revlewer
Name Date: 20Apr2004 O e (Print): 12U . Date: t{lzo!o_\l
Slgnature: ———&—?9 Signature: A A Time: 345
\.) - .

WV-1156, Rev. 10 124255 ’
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SMEARABLENET  |COMMENTS:
(DPAM/100 cm 2)
CountTme | Min.
8 [ A BER
| <221z 200 _ No - MEACLA
2 EDL . . Livep ™ HG- :
3 I ER. T
2,/ \!I/ v, ,{/4~ T T TN r
71<20o <260 @2, .
31722 =
? (,20 \\
Ll 20l < 200 S—ee b
/ / / @
Al L &
4] <« 2o < 2co
Yl <o | 2395
S <Ro T<R2c0 : [Se 7
1357 G T oot T
V7 /x4
i IRAA [T « Top ERdil-Xs
(7] <20 | <« Xco @D SisTEh foo it o] R S| o, 3
Ao <9\c63 65 R o Sibg | (5.0 .0
2 <9\g QZB? @ , Sive 2 0,5 o, A
A 52’;{0 4/371300 SDe3| .3 o,/
% < G &2 R Sideg o RO O
) 1@ 7 . :
R5] S (v D) @@, @
Lol ¢ A0 | £ 2
S i
S © \/‘:‘___j

WV-1156, Rev. 10
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Radiological Engineering
Calculation (CALC-2007-048)
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Page _1of 2
Radiological Engineering Calculation

Rule of thumb calculation to convert RO-20 Window Open (wo) readings of paper smears in mR/hr to dpm Beta-
gamma.

Backaround
There are times in High Contamination Areas that a paper smear will have too much activity on it to be able to

count it with normally used instruments (Tennelec/GMs). This calculation will provide a rule of thumb to convert
mR/hr Window Open (wo) readings using and RO-20 to dpm beta-gamma on paper smears.

1. This is for paper smears only; cloth smears typically pick up more activity.
2. The primary beta-gamma isotopes are Cs-137 and Sr-90.
3. Smearis held close to contact to a RO-20 (in a plastic bag) with the wo.
4. The highest and lowest smear from the surveys were eliminated to avoid single smear bias (surveys
142175 and 121948.
Evaluation
See Attached Calculation Sheet.
Conclusions

When counting paper smears with a (wa) R0-20 in a plastic bag, 1mR/hr = approximately 67,000 dpm beta-
gamma.

Prepared by: _ David Biela @aJ M IR-RAE-0F

Print Name / Signature / Date

Peer Reviewed by: Richard Black / MW /Z / 216 /07
Print Name / lgnature / Date
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CALC-2007-_048
Page 2of 2
Radiological Engineering Calculation

Rule of thumb calculation to convert RO-20 Window Open (wo) readings of paper smears in mR/hr to dpm Beta-
: gamma.

SURVEY RESULTS |

- SURVEY mR/hr RO- dpm (based on gm dpm /1 mR/hr RO-20 (wo)

NUMBER 20 (wo) conversion)
142175 0.8 62,500 78,125
142175 0.3 15,625 52,083
121948 15.0 1,250,000 83,333
121948 9.0 500,000 55,556
AVERAGE - - 67,274
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APPENDIX 12 - Melter Act and Decay Calc for Exterior Surface Contamination

MeHer Surface Area

Py

Swrface  an
Surface ares  (cm’);Both
Length {in} Helght {in] arean)  ({em) sides
Electrode Face & Opposhe side
Malter body ) 1055 7.5 7991625 5155877 103117.54
Mehter lid 1055 us 258475 16675.77 53351546
Melter base 12975 12 1557 10045.14 20090.282
ue
Surface
Suface  area
Suface  a (em):Both
Length {in} Height {in} area (i) [cm) sides ~
Sides Adjacent 1o Electrodes 2 (Drein s
(i
Meher body & base 1245 85.7% 10675.8% 6387648 137752.93 I-)I (1 '-L][ Iais ot A
Melter Iid 85.025 us 2085.563 13455.22  26910.43 £
Surface
Surface area
Surface  ares  (em')Both
Length (in) width (m) areafia’}  (cm’}  sections
Top
Discharge Area (times 2} 36475 a7.8125 1763.086 1137473 22749.45
Llid Assembly area 25.125 105.5 B930.628 57939.1
Botiom 12975 132075 1724053 111229

Total surface area of Mafter box=  519141.01 em®

Ancetart EqQuipment on Lid of MELTER
Surface  Surface

Membaer of Avelength Radius rea area
ttems {in) {in) ) (emh
100 q 05 1413.7 9120.6

Tolal surface area of MELTERe 52226161 cm”

Total Activity Cafcufation

Smear  Total
Smear Resut  sampla  Surface Wipe Total Act
RIAF Areacm’ Areacm’ Effickentcy dpm/cm’  Totaldpm (1)
6 100 5222616 10% 4020000 2.09949E+12 946

1. Per RP Engineer - LmA/Br =67,000 dpm B’
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APPENDIX 12 - Activity Calculation for

Surface Contamination of Exterior of MELTER

1. Used maximum smear result from Survey Number 124255 to calculate total act on exterior of melter.
2. Used 67,000 dpm = 1 mR/hr to convert from Dose to Act/100 cm2
3. Used wiping efficiency of 10% (within DOT guidelines)
4. Activity calculated is presumed to be removable only - no value calculted for fixed.
5. Surface area of melter was derived from Reference Drawings and included ancelary equipment on top lid
(elecrtodes, airlift, passive cooled feed nozzel)for 100 electrodes being 4" tall with a 0.5" radius

6. Decay was not included in activity determination since smear was taken 4/20/04
7. Isotopic distribution included the higher of the two scalling factors when comparing results from Airborne
samples and the Average Geomean of all of the batches (refractory distribution). If isotopes did not appear
a distribution, they were added at their respetive abundance for that material resulting in a relative
abundanc of 1.47

Airborene Sample Data From Refractory Final Isotopic Data Used for Characterization
Ave Data Set
Scaling Factor Scaling
Isotope {from Airborne) ]lsotope Factors Isotope Scaling Factors |% Abundance Act (Ci)
Cs-137 1.00E+00|Cs-137 1.00E+00}Cs-137 1.00E+00 67.975%]| 6.43E+00
Ba-137m ) Ba-137m 0.944 times Cs-137 | 6.07E+00
Sr-90 3.48E-01]Sr-90 4.42E-01]5r-90 4.42E-01 30.045%] 2.84E+00
Y-90 Y-90 Same as Sr-90 2.84E+00
Pm-147 1.07E-02 Pm-147 1.07E-02 0.727%| 6.88E-02
Am-241 5.33E-03|]Am-241 2.66E-03]Am-241 5.33E-03 0.362%| 3.43E-02
Eu-154 2.73E-03|Eu-154 4.57E-03]Eu-154 4.57E-03 0.311%| 2.94E-02
Ni-63 2.41E-03 Ni-63 2.41E-03 0.164%)| 1.55E-02
Fe-55 1.45E-03 Fe-55 2.45E-03 0.167%) 1.58E-02
Pu-238 5.89E-04|Pu-238 4.82E-04]Pu-238 5.89E-04 0.040%| 3.79E-03
C-14 5.88E-04 Cc-14 5.88E-04 0.040%| 3.78E-03
Co-60 1.81E-04]Co-60 2.04E-04]Co-60 2.04E-04 0.014%| 1.31E-03
U-232 1.58E-04 u-232 1.58E-04 0.011%| 1.02E-03
Pu-239 1.53E-04{Pu-239 1.16E-04|Pu-239 1.53E-04 0.010%)| 9.84E-04
Pu-240 1.06E-04|Pu-240 8.83E-05|Pu-240 1.06E-04 0.007%| 6.82E-04
Ni-59 7.88E-05 Ni-59 7.88E-05 0.005%| 5.07E-04
1-129 5.99E-05 1-129 5.99E-05 0.004%| 3.85E-04
U-233 3.66E-06]U-233 1.82E-06]U-233 3.66E-06 0.000%| 2.35E-05
Tc-99 3.42E-06|Tc-99 1.62E-04|Tc-99 1.62E-04 0.011%)| 1.04E-03
H-3 2.99E-06 H-3 2.99E-06 0.000%| 1.92E-05
U-234 1.29E-06JU-234 8.68E-07{U-234 1.29E-06 0.000%| 8.30E-06
U-238 9.48E-07|U-238 3.62E-07|U-238 9.48E-07 0.000%| 6.10E-06
U-236 2.98E-07|U-236 6.46E-07]U-236 6.46E-07 0.000%| 4.15E-06
U-235 1.28E-07]U-235 2.15€-07]U-235 2.15E-07 0.000%)| 1.38E-06
Cm-242 2.13E-05|Cm-242 2.13E-05 0.001%| 1.37€-04
Am-243 2.09£-05]Am-243 2.09E-05 0.001%| 1.34E-04
Cm-243 1.25E-05]Cm-243 1.25E-05 0.001%] 8.04E-05
Th-228 7.08E-06]Th-228 7.08E-06 0.00048%)| 4.56E-05
Np-237 2.63E-06|Np-237 2.63E-06 0.00018%| 1.69E-05
Th-232 1.30E-07|Th-232 1.30E-07 0.00001%| 8.35E-07
Th-230 4.73E-08]|Th-230 4.73E-08 0.000003%| 3.04E-07
Pu-241 1.15E-03|Pu-241 1.15E-03 0.078%| 7.42E-03
Cm-244 3.34E-04{Cm-244 3.34E-04 0.023%| 2.15E-03
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File Name: Act Calc for Exterior Surface Contamination.rad

Radcalc 4.1 9/9/2014 10:58 AM ‘

This report was generated using an unvalidated installation of Radcalc version 4.1.

Radcalc 4.1: C:\WVDP - Melter\Recharacterization Information\Exterior of Melter\Act Calc for Exterior Surface
Contamination.rad

Performed By:  Chris Brandjes
Checked By:

Input Information

Comments:
Activity Calc for Exterior Surface of Melter

Initial Source Data:

Isotope Ci Gm TBq

H-3 1.920E-05 1.997E-09 7.104E-07
C-14 3.780E-03 8.439E-04 1.399E-04
Fe-55 1.580E-02 6.641E-06 5.846E-04
Co-60 1.310E-03 - 1.158E-06 4.847E-05
Ni-59 5.070E-04 6.352E-03 1.876E-05
Ni-63 1.550E-02 2.745E-04 5.735E-04
Sr-90 2.840E+00 2.056E-02 1.051E-01
Tc-99 1.040E-03 6.157E-02 3.848E-05
1-129 3.850E-04 2.235E+00 1.425E-05
Cs-137 6.430E-+00 7.397E-02 2.379E-01
Pm-147 6.880E-02 7.417E-05 2.546E-03
Eu-154 2.940E-02 1.088E-04 1.088E-03
Th-228 4.560E-05 5.563E-08 1.687E-06
Th-230 3.040E-07 1.475E-05 1.125E-08
Th-232 8.350E-07 7.615E+00 3.090E-08
U-232 1.020E-03 4.621E-05 3.774E-05
U-233 2.350E-05 2.440E-03 8.695E-07
U-234 8.300E-06 1.335E-03 3.071E-07
U-235 1.380E-06 6.386E-01 5.106E-08
U-236 4.150E-06 6.494E-02 1.536E-07
U-238 6.100E-06 1.815E+01 2.257E-07
Np-237 1.690E-05 2.398E-02 6.253E-07
Pu-238 3.790E-03 2.213E-04 1.402E-04
Pu-239 9.840E-04 1.687E-02 3.641E-05
Pu-240 6.820E-04 3.005E-03 2.523E-05
Pu-241 7.420E-03 7.170E-05 2.745E-04
Am-241 3.430E-02 1.001E-02 1.269E-03
Am-243 1.340E-04 6.710E-04 4.958E-06
Cm-242 1.370E-04 4.138E-08 5.069E-06
Cm-243 8.040E-05 1.640E-06 2.975E-06
Cm-244 2.150E-03 2.642E-05 7.955E-05
Total Activity: 9.457E+00 3.499E-01

* Radionuclides with an A1/A2 fraction of less than 0.001 will not be shown in the output.

Container Data:

Container Void Volume: 0 m*3
Container Mass: 1 kg
Mass of solid beryllium, lead, graphite, and hydrogenous

material enriched with deuterium: 0 kg
Gross Mass: 10430 . kg

Waste Data:

Waste Form: Normal
Waste State: Solid
Waste Volume: i 2 m*3
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File Name: Act Calc for Exterior Surface Contamination.rad :
Waste Mass: 10430 kg
Mass of solid lead: 0 kg
Mass of solid beryllium, graphite, and hydrogenous
material enriched with deuterium: 0 kg
Waste Void Volume: 0 m*3

Decay Time Data:
Date to begin source decay: 4/20/2004
Date container sealed: 9/2/2014

Radioactive Decay Results

Decayed Source: :
Isotope Ci Gm TBq

H-3 1.072E-05 1.115E-09 3.966E-07
C-14 3.775E-03 - 8.429E-04 1.397E-04
Fe-55 1.141E-03 4.797E-07 4.223E-05
Co-60 3.351E-04 2.961E-07 1.240E-05
Ni-59 5.070E-04 6.352E-03 1.876E-05
Ni-63 1.443E-02 2.556E-04 5.340E-04
Sr-90 2.213E+00 1.602E-02 8.187E-02
Y-90 2.213E+00 4.070E-06 8.189E-02
Tc-99 1.040E-03 6.167E-02 3.848E-05
1-129 3.850E-04 2.235E+00 1.424E-05
Cs-137 5.062E+00 5.823E-02 1.873E-01
Ba-137m 4.778E+00 8.879E-09 1.768E-01
Pm-147 4.445E-03 4.792E-06 1.645E-04
Sm-147 1.593E-12 6.938E-05 5.893E-14
Eu-154 1.274E-02 4,713E-05 4.713E-04
Hg-206 3.774E-18 3.369E-26 .  1.396E-19
TI-206 2.650E-16 1.220E-24 9.805E-18
TI-207 4.377E-11 2.298E-19 1.620E-12
TI-208 3.317E-04 1,120E-12 1.227E-05
Ti-209 4.920E-10 1.203E-18 1.820€E-11
T-210 2.861E-13 4.153E-22 1.058E-14
Pb-209 2.278E-08 - 4.941E-15 8.428E-10
Pb-210 1.986E-10 2.585E-12 7.349E-12
Pb-211 4.38%E-11 1.778E-18 1.624E-12
Pb-212 9.232E-04 6.645E-10 3.416E-05
Pb-214 1.362E-09 4.154E-17 5.039E-11
Bi-209 4.268E-27 4.740E-11 1.579E-28
Bi-210 1.979E-10 1.695E-16 7.322E-12
Bi-211 4.389E-11 1.069E-19 1.624E-12
Bi-212 9.232E-04 6.301E-11 3.416E-05
Bi-213 2.278E-08 1.176E-15 8.428E-10
Bi-214 1.362E-09 3.085E-17 5.040E-11
Bi-215 3.602E-17 3.048E-25 1.333E-18
Po-210 1.789E-10 3.982E-14 6.621E-12
Po-211 1.198E-13 1.156E-24 4.433E-15
Po-212 5.914E-04 3.311E-21 2.188E-05
Po-213 2.229E-08 1.767E-24 8.247E-10
Po-214 1.362E-09 4.229E-24 5.039E-11
Po-215 4.389E-11 1.489E-24 1.624E-12
Po-216 9.232E-04 2.651E-15 3.416E-05
Po-218 1.362E-09 4.893E-18 5.040E-11
At-215 1.756E-16 3.346E-31 6.496E-18
At-217 2.278E-08 1.415E-20 8.429E-10
At-218 2.588E-13 7.502E-24 9.576E-15
At-219 3.714E-17 3.893E-26 1.374E-18
Rn-217 2.734E-12 2.839E-26 1.011E-13
Rn-218 2.588E-16 1.750E-28 9.576E-18 N
Rn-219 4.389E-11 3.374E-21 1.624E-12
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File Name: Act Calc for Exterior Surface Contamination.rad

Rn-220 9.232E-04 1.005E-12 3.416E-05
Rn-222 1.362E-09 8.855E-15 5.040E-11
Fr-221 2.278E-08 1.312E-16 8.429E-10
Fr-223 6.190E-13 1.600E-20 2.290E-14
Ra-223 4.389E-11 8.569E-16 1.624E-12
Ra-224 9.232E-04 5.765E-09 3.416E-05
Ra-225 2.287E-08 5.833E-13 8.461E-10
Ra-226 1.364E-09 1.380E-09 5.047E-11
Ra-228 5.957E-07 - 2.185E-09 2.204E-08
Ac-225 2.278E-08 3.926E-13 8.429E-10
Ac-227 4.485E-11 6.202E-13 1.660E-12
Ac-228 5.957E-07 2.666E-13 2.204E-08
Th-227 4.364E-11 1.420E-15 1.616E-12
Th-228 9.232E-04 1.126E-06 3.416E-05
Th-229 2.300E-08 1.081E-07 8.509E-10
Th-230 3.048E-07 1.479E-05 1.128E-08
Th-231 1.380E-06 2.596E-12 5.106E-08
Th-232 8.350E-07 7.615E+00 3.090E-08
Th-234 6.100E-06 2.634E-10 2.257E-07
Pa-231 3.026E-10 6.406E-09 1.120E-11
Pa-233 1.701E-05 8.198E-10 6.295E-07
Pa-234 9.149£-09 4.633E-15 3.385E-10
Pa-234m 6.100E-06 8.883E-15 2.257E-07
U-232 9.202E-04 4.169E-05 3.405E-05
U-233 2.350E-05 2.440E-03 8.695E-07
U-234 8.406E-06 1.352E-03 3.110E-07
U-235 1.380E-06 6.386E-01 5.106E-08
U-235m 9.832E-04 3.195E-11 3.638E-05
U-236 4.150E-06 6.494E-02 1.536E-07
U-237 1.107E-07 1.356E-12 4.095E-09
U-238 6.100E-06 1.815E+01 2.257E-07
Np-237 1.701E-05 2.414E-02 6.295E-07
Np-239 1.339E-04 5.772E-10 4.953E-06
Pu-238 3.492E-03 2.039E-04 1.292E-04
Pu-239 9.838E-04 1.586E-02 3.640E-05
Pu-240 6.832E-04 3.011E-03 2.528E-05
Pu-241 4.494E-03 4.342E-05 1.663E-04
Am-241 3.383E-02 9.873E-03 1.252E-03
Am-243 1.339E-04 © 6.703E-04 4.953E-06
Cm-242° 1.380E-11 4,168E-15 5.106E-13
Cm-243 6.327E-05 1.291E-06 2.341E-06
Cm-244 1.442E-03 1.772E-05 5.336E-05
Total Activity: 1.436E+01 5.313E-01
w/o Daughters:  7.361E+00 2.724E-01
Decay Heat:
Heat Generated on Start Date: 0.01185 w
Heat Generated on Seal Date: 0.04054 w

Regulatory Requirements Warning

Radcalc utilizes numerically based criteria to classify packages against the regulations. Many regulations also include
subjective criteria that Radcalc does not consider. The user must check to ensure that all requirements in the regulations are
met.

DOT Classification Results

-

DOT classification calculations are made at the end of the user-specified decay time.

Radioactive Determination: .
Radioactive: Yes (ACEMSs and ALECs > 1.0)
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File Name: Act Calc for Exterior Surface Contamination.rad
ACEM Limit Fraction: 2022 ACEMs  (Number of ACEMS)
ALEC Limit Fraction: 27130000 ALECs (Number of ALECs)
"*  This package is not exempt from 49 CFR Subchapter C.
Effective A2s for Mixture: 1.275E+11 Bq
Type Determination:
Type: B (A2s > 1.0)
A2 Limit Fraction: . 2.136 A2s (Number of A2s)
Limited Quantity Determination:
Limited Quantity: No {Solid, activity > 0.001 A2)
Activity: 2.136 A2
14.36 Ci
0.5313 TBq
Fissile: Yes
Fissile Excepted: Yes (a)
LSA Determination:
LSA-I: - No (Fissile excepted, ACEMs > 30 x rad limits)
LSA-II: Yes (A2s/gm <= 0.0001)
LSA-III: ’ Yes (A2s/gm <= 0.002)
Specific Activity: 2.047E-07 A2/gm
1.376E-06 Cilgm
HRCQ Determination:
HRCQ: No (A2s <= 3000, Activity <= 1000 TBq)
A2 Limit Fraction: 2.136 A2s :
Activity: 14.36 Ci
0.5313 TBq
Fissile Determination:
Fissile: Yes (Contains fissile isotopes per 49 CFR 173.403)
Fissile Excepted Determination:
Fissile Excepted: Yes (a) (Fissile isotopes <= 2 grams)
Fissile Mass: 0.6569 gm

Container beryllium, lead, graphite,
and hydrogenous material

enriched with deuterium: 0 gm
Container Mass: 1000 gm
Waste lead: 0 gm

Waste beryllium, graphite,
and hydrogenous material

enriched with deuterium: 0 gm

Waste Mass: 10430000 gm

Solid Non-Fissile Mass: 0 gm

Total Uranium Mass: 18.86 gm

U-233 Mass: 0.00244 gm

U-235 Mass: 0.6386 gm

Uranium Enrichment: 3.387 %

Total Plutonium Mass: 0.01912 gm

Pu-239 Mass: 0.01586 gm

Pu-241 Mass: 4.342E-05 gm
Reportable Quantity Determination:

Reportable Quantity: Yes (RQs >=1.0)

RQ Limit Fraction: 36.84 RQs (Number of RQs)
Shipping Papers and Labels:

Isotope Number of A2s Fraction of A2s Cumulative A2s Cumulative Fraction of A2s
+ Am-241 1.252 0.586 1.252 0.586
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+ Cs-137 0.3121 0.1461 1.564 0.7322
+ Sr-90 0.2729 0.1278 1.837 0.8599
+ Pu-238 0.1292 0.0605 1.966 0.9204
+ Pu-239 0.0364 0.01704 2.002 0.9374
+ Th-228 0.03416 0.01599 2.037 0.9534
U-232 0.03405 0.01594 2.071 0.9694
Cm-244 0.02668 0.01249 2.097 0.9819
Pu-240 0.02528 0.01183 2.123 0.9937
Am-243 0.004953 0.002319 2.128 0.996
Pu-241 0.002771 0.001297 213 0.9973
Cm-243 0.002341 0.001096 2.133 0.9984

+ Contains 95% of the total A2s and must be included per 49 CFR 173.433.
Radionuclides comprising less than 0.1% of the total A2s are not shown in the list.

»

9/9/2014 10:58 AM

DOE Classification Results
* DOE classification calculations are made at the end of the user-specified decay time.

DOE-STD-1027 Category Determination:

Category: <Cat3 (Cat3s <= 1.0)
Cat 2 Limit Fraction: 0.000995
Cat 3 Limit Fraction: 0.309

*  The DOE-STD-1027 category determination is based on dose-related limits.
The user must apply any criticality-related limits separately.

Dose-Equivalent Curies:

ICRP-72 DE-Ci: 0.0374
FGR-11 DE-Ci: 0.05027
TRU Waste Determination:
TRU Waste: No (TRU activity <= 100 nCi/gm)
TRU Activity: 3.758 nCilg
WIPP Quantities: .
FGE Value: 04294
PE-Ci Value: 0.04041

NRC Classification Results

* NRC dlassification calculations are made at the end of the user-specified decay time.

NRC Container Category:
Container Category: 1]
LSA-I: No
LSA-E Yes
LSA-(lI: Yes
Total Activity: 14.36 Ci
A2 Limit Fraction: 2.136 A2s
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WVMP SAR Reference 3-8

Refractory with Ave. Geomean 6-77 Act.rad, C. Brandjes,
Ameriphysics, LLC, Knoxville, Tennessee, June 26, 2014.



ref3-9a, refract 1.xdsx

1ofl

Isotope

Co-60
Sr-90
Y-90
Tc-99
Cs-137
Ba-137m
Eu-154
Hg-206
TI-206
TI-207
Ti-208
TI-209
T-210
Pb-209
Pb-210
Pb-211
Pb-212
Pb-214
Bi-209
Bi-210
Bi-211
Bi-212
Bi-213
Bi-214
Bi-215
Po-210
Po-211
Po-212
Po-213
Po-214
Po-215
Po-216
Po-218
At-215
At-217
At-218
At-219
Rn-217
Rn-218
Rn-219
Rn-220
Rn-222.
Fr-221
Fr-223
Ra-223
Ra-224
Ra-225
Ra-226
Ra-228
Ac-225
Ac-227
Ac-228

Ci

1.332E-02
1.068E+02
1.068E+02
5.220E-02

2.132E+02
2.012E+02
5.527E-01

2.537E-16
1.782E-14

2.960E-09
1.806E-04
1.434E-08
1.672E-11

6.641E-07
1.335E-08
2.968E-09
5.026E-04

7.960E-08

1.457E-25

1.331E-08
2.968E-09
5.026E-04
6.640E-07
7.962E-08
2.428E-15
1.222E-08
8.103E-12
3.219E-04
6.498E-07
7.960E-08
2.968E-09
5.026E-04

7.962E-08
1.187E-14
6.641E-07
1.513E-11

2.503E-15
7.969E-11

1.513E-14
2.968E-09
5.026E-04
7.962E-08
6.641E-07
4.172E-11

2.968E-09
5.026E-04
6.663E-07
7.972E-08
3.211E-05
6.641E-07
3.023E-09
3.211E-05

Gm

1.177€E-05

7.732E-01

1.964E-04

3.090E+00
2.452E+00
3.739E-07

2.045E-03
2.265€E-24
8.204E-23
1.554E-17
6.098E-13
3.507E-17
2.427E-20
1.441E-13
1.738E-10
1.202E-16
3.617E-10
2.428E-15
1.618E-09
1.073E-13
7.227E-18
3.430E-11

3.429E-14
1.803E-15
2.054E-23
2.720E-12
7.819€-23
1.803E-21

5.152E-23
2.472E-22
1.007E-22
1.443E-15
2.860E-16
2.263E-29
4.126E-19
4.385E-22
2.624E-24
8.278E-25
1.023E-26
2.282E-19
5.469E-13
5.176E-13
3.825E-15
1.079E-18
5.794E-14
3.138E-09
1.699E-11
8.064E£-08
1.178E-07
1.144E-11
4.180E-11

1.437E-11

TBqg

4.927E-04
3.951E+00
3.952E+00
1.931E-03
7.887E+00
7446E+00
2.045E-02
9.385E-18
6.594E-16
1.095E-10
6.681E-06
5.307E-10
6.186E-13
2457E-08
4.940E-10
1.098E-10
1.860E-05
2.945E-09
5.392E-27
4 .925€E-10
1.098E-10
1.860E-05
2.457E-08
2.946E-09
8.984E-17
4.522E-10
2998E-13
1.191E-05
2.404E-08
2.945E-09
1.098E-10
1.859E-05
2.946E-09
4.393E-16
2.457E-08
5.597E-13
9.262E-17
2.949E-12
5.587E-16
1.098E-10
1.859E-05
2.946E-09
2.457E-08
1.544E-12
1.098E-10
1.859E-05
2.465E-08
2.950E-09
1.188E-06
2.457E-08
1.119E-10
1.188E-06
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ref3-9b, refractr2.xlsx

lof 1

Th-227

Th-228
Th-229
Th-230
Th-231
Th-232
Th-234
Pa-231
Pa-233
Pa-234
Pa-234m
U-232
U-233
U-234
U-235
U-235m
U-236
u-237
U-238
Np-237
Np-239
Pu-238
Pu-239
Pu-240
Pu-241
Am-241
Am-243
Cm-242
Cm-243
Cm-244

2.947E-09

5.024E-04
6.695E-07
1.523E-05
6.920E-05
4.180E-05
1.160E-04
1.775E-08
8.493E-04
1.740E-07
1.160E-04
4.406E-04
5.850E-04
2.841E-04
6.920E-05
3.717E-02
2.080E-04
5.083E-06
1.160E-04
8.493E-04
6.722E-03
1.409E-01
3.719E-02
2.847E-02
2.064E-01
8.449E-01
6.722€-03
4.488E-11
3.038E-03
6.771E-02

9.592E-14

6.129E.07
3.148E-06
7.389E-04
1.302E-10
3.812E+02
5.008E-09
3.757E-07
4.093E-08
8.810E-14

1.689E-13 .

1.996E-05
6.073E-02
4.569E-02
3.202E+01
1.208E-09
3.255E+00
6.229E-11
3.451E+02
1.205E+00
2.898E-08
8.226E-03
5.997E-01
1.255E-01

1.994E-03 -

2.466E-01
3.366E-02
1.356E-14
6.196E-05
8.320E-04

1.091E-10

1.859E-05
2.477E-08
5.635E-07
2.560E-06
1.547E-06
4.292E-06
6.566E-10
3.142E-05
6.438E-09
4.292E-06
1.630E-05
2.165E-05
1.051E-05
2.560E-06
1.375E-03
7.696E-06
1.881E-07
4.292E-06
3.143E-05
2487E-04
5.212E-03
1.376E-03
1.054E-03
7.636E-03
3.126E-02
2.487E-04
1.661E-12
1.124E-04
2.505E-03
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WVMP SAR Reference 3-9

Melter Heal (sp) with Shard Data_062714.rad, C. Brandjes,
Ameriphysics, LLC, Knoxville, Tennessee, June 27, 2014.



ref3-10a, melter!.xlsx

] of ]

cayed Source:

Isotope
Cc-14
K40
Mn-54
Co-60
Ni-63
Sr-90
Y-30
Zr-95
Nb-95
Nb-95m
Tc-99
Cs-137
Ba-137m
Eu-154
Hg-206
T-206
T-207
T1-208
TI-209
T-210
Pb-209
Pb-210
Pb-211
Pb-212
Pb-214
Bi-209
Bi-210
Bi-211
Bi-212
Bi-213
Bi-214
Bi-215
Po-210
Po-211
Po-212
Po-213
Po-214
Po-215
Po-216
Po-218
At-215
At-217
At-218
At-219
Rn-217
Rn-218
Rn-219
Rn-220
Rn-222

Ci
3.465E-03
1.500E-02
1.437E-06
3.157E-03
1.520E-01
3.120E+01
3121E+01
1.299E-20
2.864E-20
1.487E-22
2.010E-03
5.419E+02
5.116E+02
8.123E-02
9.794E-16
6.881E-14
2.559E-09
2.717E-03
8.094E-08
6.540E-11
3.747E-06
5.155E-08
2.566E-09
7.563E-03
3.114E-07
8.103E-25
5.139£-08
2.566E-09
7.563E-03
3.747E-06
3114E-07
2.100E-15
4.712E-08
7.005E-12
4.844E-03
3.667E-06
3.114E-07
2.566E-09
7.563E-03
3.114E-07
1.026E-14
3.748E-06
5917E-11
2.165E-15
4.487E-10
5917E-14
2.566E-09
7.563E-03
3.114E-07

Gm
7.736E-04
2.121E+03

- 1.853E-10

2.790E-06
2.691E-03

2.259E-01

5.739€E-05
6.045E-25
7.283E-25
3.900E-28
1.190E-01

6.234E+00
9.506E-07

3.005E-04

8.744E-24
3.167€-22
1.344E-17
9.176E-12
1.979E-16
9.495E-20
8.129E-13
6.709E-10
1.039E-16
5.443E-09
9.497E-15
9.000E-09
4:142E-13
6.248E-18
5.162E-10
1.935E-13
7.053E-15
1.777E-23
1.049E-11

6.760E-23
2.713E-20
2.907E-22
9.668E-22
8.704E-23
2.172E-14
1.119E-15
1.956E-29
2.328E-18
1.715E-21

2.269E-24
4.671E-24

4.002E-26
1.973E-19
8.230E-12
2.024E-12

TBq
1.282E-04
5.550E-04
5.318E-08
1.168E-04
5.622E-03
1.154E+00
1.155E+00
4.805E-22
1.060E-21
5.502E-24
7.437E-05
2.005E+01
1.893E+01
3.005E-03
3.624E-17
2.546E-15
9.468E-11
1.005E-04
2.995E-09
2.420E-12
1.386E-07
1.907E-09
9.494E-11

2.798E-04 -

1.152E-08
2.998E-26
1.901E-09
9494E-11
2.798E-04
1.386E-07
1.152E-08
7.768E-17
1.743E-09
2.592E-13
1.792E-04
1.357E-07
1.152E-08
9.494E-11
2.798E-04
1.152E-08
3.798E-18
1.387E-07
2.183E-12
8.009E-17
1.664E-11
2.189E-15
9.494E-11
2.798E-04
1.152E-08
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Fr-221 3.748E-06 2.158E-14 1.387E-07
Fr-223 3.608E-11 9.328E-19 1.335E-12 :
Ra-223 2566E-09 5.009&-14 8.494E-11
Ra-224 7.563E-03 4.723E-08 2.798E-04
Ra-225 3.760E-06 9.590E-11 1.391E-07
Ra-226 3.118E-07 3.154E-07 1.154E-08
Ra-228 5.144E-05 1.887E-07 1.903E-06
Ac-225 3.748E-06 6.458E-11 1.387E-07
Ac-227 2.614E-09 3.615E-11 9.672E-11
Ac-228 5.144E-05 2.302E-11 1.903E-06
Th-227 2.548E-09 8.293E-14 9.429E-11
Th-228 7.562E-03 9.225E-06 2.798E-04
Th-229 3.778E-06 1.777E-05 1.398E-07
Th-230 6.047E-05 2.934E-03 2.237€-06
Th-231 6.150E-05 1.157E-10 2.276E-06
Th-232 6.740E-05 6.146E+02 2.494E-06
Th-234 3.740E-04 1.615E£-08 1.384E-05
Pa-231 1.554E-08 3.291E-07 5.751E-10
Pa-233 1.052E-03 5.068E-08 3.892E-05
Pa-234 5.610E-07 2.840E-13 2.076E-08
Pa-234m 3.740E-04 5.446E-13 1.384E-05
U-232 7.309E-03 3.311E-04 2.704E-04
U-233 3.350E-03 3.478E-01 1.239E-04
U-234 1.604E-03 2.579E-01 5.933E-05
U-235 6.150E-05 2.846E+01 2.276E-06
U-235m 2.608E-02 8.476E-10 9.649E-04
U-236 1.840E-04 2.879E+00 6.808E-06
U-237 7.365E-06 9.025E-11 2.725E-07
U-238 3.740E-04 1.113E+03 1.384E-05
Np-237 1.052E-03 1.493E+00 3.892E-05
Np-239 5.973E-03 2.575E-08 2.210E-04
Pu-238 1.039E-01 6.067E-03 3.844E-03
Pu-239 2.609E-02 4.207E-01 9.655E-04
Pu-240 2.005E-02 8.836E-02 7.418E-04
Pu-241 2.990E-01 2.889E-03 1.106E-02
Am-241 4.952E-01 1.445E-01 1.832E-02
Am-243 5.973E-03 2.991E-02 2.210E-04
Cm-242 3.084E-10 9.315E-14 1.141E-11
Cm-243 2.162E-03 4.411E-05 8.001E-05
Cm-244 4.686E-02 5.771E-04 1.737E-03
Total Activity: 1.117E+03 4.134E+01
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