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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

.. ....................................... ................... ... ...................... ........... ............. ......... .......................... ....... ..... . ................ . ........... .. . ... ..... ... .... .. .. ... ............. . ............. . ............. ...... .................... ....................... ................. ...... P a g e
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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
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Refractory Assembly drawings, the exterior Melter body and components consist of a total

surface area of 522,261.6 cm 2 . 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 3, being comprised of two types: -

Monofrax Refractory (61.88 ft3) and Zirmul Refractory (30.82 ft3). 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 ft3. The
total volume of residual glass, based on the conservative estimate of 1% of the total volume of
refractory, is 0.927 ft3. 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.
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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 in2 (522,261.6 cm 2 ) with the body of the Melter having a surface
area of 79,537.02 in 2 (513,141.01 cm 2) and the associated components having a surface area of
1,413.7 in2 (9,120.6 cm 2).

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 2 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/cm2 . 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 2. The Melter contains 2.149E+02 A2's and generates 9.194 watts (decay heat).
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APPENDIX 1 - Activity Summary

~j ~t.~ ~ Actvit Brekdwn by Source Term~

Decay Heat
Source Term Total Act (Cl) Fissile Mass (g) A2s (W) %of Total Activity

Exterior Contamination (decay corrected) 1.436E+01 6.569E-01 2.136E+00 4.054E-02 0.404%
Mýelter 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%

J • Ta "'k 8. 1E 2.149E+02 9.194E+O0 100.000%

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

Sample Report

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

User Sample ID: 04-0073#1

Description: SHD-VW-997-02,03

Activity Units:

Sample Date:

Nuclide

Cm-243

Cm-244

Mn-54

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

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

LLD %Abundance Scaling Nuclide

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

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 %

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

Scaling Factor

3.808E-06

9.954E-05

3.708E-05

1.845E-05

2.21 OE-04

5.799E-02

4.416E-06

N/A

2.995E-04

1.342E-05

9.589E-08

1.119E-07

1.215E-05

4.932E-06

2.361 E-06

9.680E-08

2.900E-07

5.251 E-07

1.758E-06

1.525E-04

3.493E-05

2.671 E-05

7.032E-04

6.804E-04

6.712E-06

4.658E-05
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Sample Report

Report Date :

User Sample ID:

Description:

Activity Units:

Sample Date:

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

04-0073#2

SHD-VW-997-02,03

uCi/gm

09/16/2002

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

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

%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 %

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-1 37

Cs-137

Cs-137

Cs-137

Cs-137

Cs-137

Cs-137

Cs-137

Cs-137

Cs-137

Cs-137

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

3.562E-05

2.721 E-05

7.301 E-04

6.681 E-04

6.593E-06

4.646E-05

3.739E-06

9.779E-05
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Sample Report

Report Date :

User Sample ID:

Description:

Activity Units:

Sample Date:

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

04-0073#3

SHD-VW-997-02,03

uCi/gm

09/16/2002

Nuclide

Ni-63

Sr-90

Tc-99

Cs-137

Eu-1i54

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

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

%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 %

Scaling Nuclide

Cs-137

Cs-137

Cs-137

N/A

Cs-137

Cs-137

Cs-137

Cs-137

Cs-1 37

Cs-1 37

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

Scaling Factor

2.089E-04

5.081 E-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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Sample Report

Report Date :

User Sample ID:

Description:

5/22/2014 Revision Date : 03/04/2004

04-0074#1

SHD-VW-998-01,02

Activity Units: uCi/gm

Sample Date:

Nuclide

Ni-63

Sr-90

Tc-99

Cs-1 37

Eu-1 54

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

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

5.81 OE-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

%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%

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

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

5.951 E-07

1.984E-04

4.534E-05

3.470E-05

9.271 E-04

8.988E-04

1.243E-05

7.206E-05

5.344E-06

1.397E-04
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Sample Report

Report Date :

User Sample ID:

Description:

Activity Units:

Sample Date:

5/22/2014 Revision Date : 03/04/2004

04-0074#2

SHD-VW-998-01,02

uCi/gm

09/20/2002

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

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

1.01OE-01

7.750E-02

2.080E+00

1.970E+00

2.720E-02

1.380E-01

1.140E-02

2.980E-01

LLD %Abundance

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

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%

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-1 37

Cs-1 37

Cs-137

Cs-137

Cs-137

Cs-137

Cs-137

Cs-137

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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Sample Report

Report Date :

User Sample ID:

Description:

Activity Units:

Sample Date:

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

04-0074#3

SHD-WV-998-01,02

uCi/gm

09/20/2002

Nuclide

C-14

Ni-63

Sr-90

Tc-99

Cs-1 37

Eu-1 54

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

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.OOOE-02

4.780E-03

1.860E-04

5.580E-04

1.090E-03

2.800E-03

3.010E-01

7.090E-02

5.41 OE-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

%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 %

Scaling Nuclide

Cs-137

Cs-137

Cs-137

Cs-137

N/A

Cs-1 37

Cs-137

Cs-1 37

Cs-137

Cs-137

Cs-I 37

Cs-137

Cs-137

Cs-137

Cs-137

Cs-1 37

Cs-137

Cs-137

Cs-137

Cs-137

Cs-137

Cs-137

Cs-137

Cs-137

Cs-137

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

1.021 E-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 and

Decay Correction

Calculations (RADCALC)
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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
(uCilg) (uCilg) (uCilg) (uCilg) (uCilg) (uCilg) (uCi/g) (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 1.1OE-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-01 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-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.OOE+04 2.OOE-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 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-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:\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 7.881 E-03
Th-228 8.670E-03 1.058E-05 3.208E-04
Th-230 6.030E-05 2.926E-03 2.231 E-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 1.081 E-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 A1IA2 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: 9/20/2002
Date container sealed: 9/2/2014

6/27/2014 9:02 AM

0

0
0

kg

kg
m^3

Radioactive Decay RýýI ftý. . . . . . .

Decayed Source:
Isotope
C-14
K-40
Mn-54
Co-60
Ni-63
Sr-90
Y-90
Zr-95
Nb-95
Nb-95m
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-21 8
At-219
Rn-217
Rn-218
Rn-219
Rn-220
Rn-222

Ci Gm TBq
3.465E-03 7.736E-04 1.282E-04
1.500E-02 2.121E+03 5.550E-04
1.437E-06 1.853E-10 5.318E-08
3.157E-03 2.790E-06 1.168E-04
1.520E-01 2.691E-03 5.622E-03
3.120E+01 2.259E-01 1.154E+00
3.121E+01 5.739E-05 1.155E+00
1.299E-20 6.045E-25 4.805E-22
2.864E-20 7.283E-25 1.060E-21
1.487E-22 3.900E-28 5.502E-24
2.010E-03 1.190E-01 7.437E-05
5.419E+02 6.234E+00 2.005E+01
5.116E+02 9.506E-07 1.893E+01
8.123E-02 3.005E-04 3.005E-03
9.794E-16 8.744E-24 3.624E-17
6.881E-14 3.167E-22 2.546E-15
2.559E-09 1.344E-17 9.468E-11
2.717E-03 9.176E- 12 1.005E-04
8.094E-08 1.979E-16 2.995E-09
6.540E-1 1 9.495E-20 2.420E-12
3.747E-06 8.129E-13 1.386E-07
5.155E-08 6.709E-10 1.907E-09
2.566E-09 1.039E-16 9.494E-11
7.563E-03 5.443E-09 2.798E-04
3.114E-07 9.497E-15 1.152E-08
8.103E-25 9.OOOE-09 2.998E-26
5.139E-08 4.142E-13 1.901E-09
2.566E-09 6.248E-18 9.494E-1 1
7.563E-03 5.162E-10 2.798E-04
3.747E-06 1.935E-13 1.386E-07
3.114E-07 7.053E-15 1.152E-08
2.100E-15 1.777E-23 7.768E-17
4.712E-08 1.049E-11 1.743E-09
7.005E-12 6.760E-23 2.592E-13
4.844E-03 2.713E-20 1.792E-04
3.667E-06 2.907E-22 1.357E-07
3.114E-07 9.668E-22 1.152E-08
2.566E-09 8.704E-23 9.494E-1 1
7.563E-03 2.172E-14 2.798E-04
3.114E-07 1.119E-15 1.152E-08
1.026E-14 1.956E-29 3.798E-16
3.748E-06 2.328E-18 1.387E-07
5.917E-11 1.715E-21 2.189E-12
2.165E-15 2.269E-24 8.009E-17
4.497E-10 4.671 E-24 1.664E-11
5.917E-14 4.002E-26 2.189E-15
2.566E-09 1.973E-19 9.494E-11
7.563E-03 8.230E-12 2.798E-04
3.114E-07 2.024E-12 1.152E-08

Page 2
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0Radcalc 4.1
File Name: Melter Heal with Shard Data_062714.rad

6/27/2014 9:02 AM

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:

3.748E-06
3.608E-1 1
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
1.554E-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

1.11 7E+03
5.744E+02

2.158E-14
9.328E-19
5.009E-14
4.723E-08
9.590E-1 1
3.154E-07
1.887E-07
6.458E-1 1
3.615E-1 1
2.302E-11
8.293E-14
9.225E-06
1.777E-05
2.934E-03
1.157E-10
6.146E+02
1.615E-08
3.291 E-07
5.069E-08
2.840E-13
5.446E-13
3.311 E-04
3.478E-01
2.579E-01
2.846E+01
8.476E-10
2.879E+00
9.025E-1 1
1.113E+03
1.493E+00
2.575E-08
6.067E-03
4.207E-01
8.836E-02
2.889E-03
1.445E-01
2.991 E-02
9.315E-14
4.411 E-05
5.771 E-04

1.387E-07
1.335E-12
9.494E-1 1
2.798E-04
1.391 E-07
1.154E-08
1.903E-06
1.387E-07
9.672E-1 1
1.903E-06
9.429E-1 1
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
7.4188E-04
1.106E-02
1.832E-02
2.210E-04
1.141 E-11
8.001E-05
1.737E-03

4.134E+01
2.125E+01

Decay Heat:
Heat Generated on Start Date:
Heat Generated on Seal Date:

0.889
2.834

w
W

t-ceouiaiorv iieouirements vvarnina----------------

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 (ACEMs and ALECs > 1.0)
6806000 ACEMs (Number of ACEMs)
2.125E+09 ALECs (Number of ALECs)

Page 3
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Radcalc 4.1
File Name: Melter Heal with Shard Data_062714.rad

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

6/27/2014 9:02 AM

Effective A2s for Mixture:

Type Determination:
Type:
A2 Limit Fraction:

Limited Quantity Determination:
Limited Quantity:
Activity:

Fissile:
Fissile Excepted:

LSA Determination:
LSA-l:
LSA-II:
LSA-111:
Specific Activity:

HRCQ Determination:
HRCQ:
A2 Limit Fraction:
Activity:

Fissile Determination:
Fissile:

Fissile Excepted Determination:
Fissile Excepted:
Fissile Mass:
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:

3.365E+11 Bq

B
63.15

No
63.15
1117
41.34
Yes
Yes (c)

No
No
Yes
0.0002105
0.003724

No
63.15
1117
41.34

(A2s > 1.0)
A2s (Number of A2s)

A2
Ci
TBq

A2/gm
Ci/gm

A2s
Ci
TBq

(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

Yes

Yes (c)
29.23

0
1000
0

0
300000
300000
1145
0.3478
28.46
2.486
0.5181
0.4207
0.002889

Yes
1441

gm

gm
gm
gm

gm
gm
gm
gm
gm
gm

gm
gm
gm

(RQs>= 1.0)
RQs (Number of RQs)

Shipping Papers and Labels:
Isotope Number of A2s

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

Fraction of A2s
0.5292
0.2901
0.06093

Cumulative A2s
33.42
51.74
55.59

Cumulative Fraction of A2s
0.5292
0.8193
0.8802
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Radcalc 4.1
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.

6/27/2014 9:02 AM

DOE-STD-1027 Category Determination:
Category: Cat 3 (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:
FGR-1 1 DE-Ci:

TRU Waste Determination:
TRU Waste:
TRU Activity:

WIPP Quantities:
FGE Value:
PE-Ci Value:

0.6769
0.85

Yes
2182

19.07
0.686

(TRU activity> 100 nCi/gm)
nCi/g

NRC Classification Results

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

NRC Container Category:
Container Category: III
LSA-I: No
LSA-11: No
LSA-111: 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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Miscellaneous Melter Photos
Continued

JB

.-C
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Glass-Filled Crack in Monofrax K-3
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Pore in Monofrax K-3 Core

0.5 pm
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APPENDIX 5

Melter Refractory Activity

and Decay Correction

Calculations (RADCALC)
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APPENDIX 5 - Refractory Activity Calculations

Monofrax Refractory

Description

Volume (ft3)

Density (lbs/ft3)

Total Weight (Ibs)

Zirmul Refractory

Description

Volume (ft3)

Density (Ibs/ft3)

Total Weight (Ibs)

1% of the total Volume

Monofrax Refractory

Zirmul Refractory

61.88

243.5

15067.78

30.82

196

6040.72

Volume (ft3) Mass (Ibs) Mass (g)

0.6188 150.6778 68407.72

0.3082 60.4072 27424.87

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.OOE+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.OOE-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 4.03E+01 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 3.72E-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 7.29E-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 1.27E-04 1.01E-03 6.92E-05

U-236 5.70E-03 3.80E-04 3.04E-03 2.08E-04

U-238 3.19E-03 2.13E-04 1.70E-03 1.16E-04

Total 4.28E+02

Glass Calc (Based on 1% of

total volume of refractory Volume (ft3) Volume (cc) Moss (g)

Monofrax Refractory 0.6188 17522.47 45558.41

Zirmul Refractory 0.3082 8727.25 22690.86

Totals 68249.27

Note - This table does not relflect decay corrected activity. Decay corrected activity is addressed in Radcalc decay calculation.
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Radcalc 4.1 6/26/2014 3:57 PM
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: C:\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-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 1.547E-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 1.550E-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 1.051 E-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 2.531 E-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 lb
Mass of solid lead: 0 kg
Mass of solid beryllium, graphite, and hydrogenous

material enriched with deuterium: 0 kg

Page 1
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Radcalc 4.1
File Name: Refractory with Ave. Geomean 6-77 Act.rad

6/26/2014 3:57 PM

Waste Void Volume: 0 m^3

Decay Time Data:
Date to begin source decay: 7/18/2002
Date container sealed: 9/2/2014

----------------------- Radioactive Decay Results

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-21 0
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 Gm
1.332E-02 1.1 77E-05
1.068E+02 7.732E-01
1.068E+02 1.964E-04
5.220E-02 3.090E+00
2.132E+02 2.452E+00
2.012E÷02 3.739E-07
5.527E-01 2.045E-03
2.537E-16 2.265E-24
1.782E-14 8.204E-23
2.960E-09 1.554E-17
1.806E-04 6.098E-13
1.434E-08 3.507E-17
1.672E-1 1 2.427E-20
6.641E-07 1.441E-13
1.335E-08 1.738E-10
2.968E-09 1.202E-16
5.026E-04 3.617E-10
7.960E-08 2.428E-15
1.457E-25 1.618E-09
1.331E-08 1.073E-13
2.968E-09 7.227E-18
5.026E-04 3.430E-1 1
6.640E-07 3.429E-14
7.962E-08 1.803E-15
2.428E-15 2.054E-23
1.222E-08 2.720E-12
8.103E-12 7.819E-23
3.219E-04 1.803E-21
6.498E-07 5.152E-23
7.960E-08 2.472E-22
2.968E-09 1.007E-22
5.026E-04 1.443E-15
7.962E-08 2.860E-16
1.187E-14 2.263E-29
6.641E-07 4.126E-19
1.513E-1 1 4.385E-22
2.503E-15 2.624E-24
7.969E-1 1 8.278E-25
1.513E-14 1.023E-26
2.968E-09 2.282E-19
5.026E-04 5.469E-13
7.962E-08 5.176E-13
6.641 E-07 3.825E-15
4.172E-1 1 1.079E-18
2.968E-09 5.794E-14
5.026E-04 3.138E-09
6.663E-07 1.699E-1 1
7.972E-08 8.064E-08
3.211E-05 1.178E-07
6.641E-07 1.144E-1 1
3.023E-09 4.180E-1 1
3.211 E-05 1.437E-1 1

TBq
4.927E-04
3.951 E+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
6.681 E-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
1.191 E-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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Radcalc 4.1
File Name: Refractory with Ave. Geomean 6-77 Act.rad

6/26/2014 3:57 PM

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
2.841 E-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
6.722E-03
4.488E-1 1
3.038E-03
6.771 E-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-1 1
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
2.487E-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

2.331E+01
1.191E+01

Total Activity: 6.300E+02
w/o Daughters: 3.220E+02

Decay Heat:
Heat Generated on Start Date:
Heat Generated on Seal Date:

0.5161
1.768

w
w

HMeuiaior riecuirements vvarnino

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 ACEMs)
ALEC Limit Fraction: 1.190E+09 ALECs (Number of ALECs)

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

Effective A2s for Mixture:

Type Determination:
Type:
A2 Limit Fraction:

1.775E+11 Bq

B
67.13

(A2s > 1.0)
A2s (Number of A2s)

Limited Quantity Determination:
Limited Quantity: No (Solid, activity > 0.001 A2)
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Radcalc 4.1
File Name: Refractory with Ave. Geomean 6-77 Act.rad

6/26/2014 3:57 PM

Activity: 67.13
630
23.31
Yes
Yes (c)

A2
Ci
TBq

Fissile:
Fissile Excepted:

LSA Determination:
LSA-I:
LSA-II:
LSA-1II:
Specific Activity:

HRCQ Determination:
HRCQ:
A2 Limit Fraction:
Activity:

No
No
Yes
0.0009844
0.00924

No
67.13
630
23.31

A2Igm
Ci/gm

A2s
Ci
TBq

gm

(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

Fissile Determination:
Fissile:

Fissile Excepted Determination:
Fissile Excepted:
Fissile Mass:
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:

Yes

Yes (c)
32.68

0
1000
0

0
68190
68160
380.5
0.06073
32.02
8.415
0.7354
0.5997
0.001994

Yes
1606

gm
gm
gm

gm
gm
gm
gm
gm
gm

gm
gm
gm

(RQs > 1.0)
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
+ 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 49 CFR 173.433.
* Radionuclides comprising less than 0.1% of the total A2s are not shown in the list.
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Radcalc 4.1
File Name: Refractory with Ave. Geomean 6-77 Act.rad

6/26/2014 3:57 PM

DOE Classification Results

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

DOE-STD-1027 Category Determination:
Category: Cat 3 (Cat3s > 1.0, C
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
TRU Activity: 15580 nCi/g

WIPP Quantities:
FGE Value: 21.28
PE-Ci Value: 1.105

£at2s <= 1.0)

100 nCi/gm)

NRC Classification Results

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

NRC Container Category:
Container Category: III
LSA-I: No
LSA-11: No
LSA-111: Yes
Total Activity: 630 Ci
A2 Limit Fraction: 67.13 A2s

Page 5
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Appendix 6 - Analytical Data for Batch 75
'RIM SAM-
<EY SAM DATE COMP DAT COL DATE SAMP IDC
)1-2326 1
31-2326 1

BOTTLES
108-112
108-112
108-112
108-112
01 -09

SAMPOIN
T
CFMT
CFMT
CFMT
CFMT
CFMT

A ALl .8-0U.3E0

UNCERTAJNTYV
ALUE

- Am41 8.28E-021 1.37E-O00
SAMTYPE IVITBATCH !RES TYPi

RESULT
VALUE REP NUM ROAUNITS

2
WOAFLA/IS INUCUDE

AVERAGES
ACTIVITY Scafing

\A/al WM fItla

i1-2325 1
31-2326
31-2498

1

Am241
Am241
Am241
Am241
Am241
Am241

1.01E-01 1.68E+00
1.05E-01 1.75E+00
9.16E-02 1.52E+00
2.24E-01 3.72E.00
2-33E-01 3.87E+00
2.26E-01 3.75E+00

4

11/26/2001
31-2498 1116/2001Fi 01 - 09 CFLMT

1
3
7
-8
6
1

31-2498 1 11/26/2001 01-09 1 11/24/2001 B75W01 -09 CFMT WI (ACT#11) 1075
31-2498 1 11/26/20011 101-09 111/24/2001 B75101l-09 IFMT ]IACT#11) 075 Am241 2.43E-01 4.04E+1

uCi/ q Rep8 (08db Cm-244 672E-01 5.77E-05
uCi/g Rep6 (06db C-6O L2.96E-01J 2.54E-05

uCi/g Repl (01db Eu-154 I2.95E+00 2.53E-0431-2498 11/26/2001 01-09 1 11/2412001IB75W01 -09 CFMT VI (ACT #11) 1075 'xn241 2.33E-01 3.88E+00
31-2498 11/26600Z1 01 - 09 1L 1-09 jCFMT jV (ACT#11) 075 JAM241 2.21E-01 3.66E+00 5 uC I Rep5 (18 db Np-237 7.14E-03 6.13E-07
D1-2498 11126/2001 01-09 1 1
31-2498 11 -09 1 1

1 -09
1 --09
1 -6n

CFMT WI (ACT#11) 1075 k1241
1075 AM241 I 2.34E-01 3.87E+00 2 uCi/g Rep2 (02db I!Pu-239 j 3.04E-01 2.61E-05

2.51E-01 4.17E+00 4 uCilg IRep4 (04db I IPu-238 I 1.27E+001 1.09E-04

31-2498 11 -09 11 ) 075 61m241 2.29E-011 3.80E+00 9 uCilg IRep9 (09db I IPu-240 I 2.32E-01 1.99E-05
31-1392 A-241 1 4.61E-02 1.33E-01 11 uCi/g Repl I fTc-99 1.59E-011 1.36E-05
31-1392 Am-241 5.58E-021 1.32E-01 2 uCilg IRep2 1
J1-1392 w-02 8.98E-02

-021 1.06E-0131-1392
J1-1392
31-1392
3 1-1392

7/11/2001
7/11/2001

_____ft WM
31-1392 7/1112001
31-1392 7/111/2001 75W1--171 7/11/2001 B75WH/ CFMT WH- 75 krn-241 3.,'

21-23 75W-21-75WH-23 CFMT I _ 175 ,Arn-241 1
21-23 1 2 75/A,121-75V,-123 JCFMT j J 75 JA-241

121-23 1 7117/2001 75WH21-75MI23 JCFMT V,-I 75 tmr-241

8 uCi/g Rep8
3 uCi/g Rp3(B75p
2 uCi F [Rp2 (675]
1 uCilg Repl (B75I

3 uCi/g IRep324-29 1 7/2312001 B75VM-124-B75VW-126CFMT INH 75 ,m-241 8.69E-021 3.42E-011
24-29 7/23/2001 B75VW124-B75W-H26 ]CFMT ]H 75 Am.-241 I 1.28E-01I 4.78E-O1 I uCilg Repl F

01-1501 7/24/2001 24-29 1 7/23/2001 1B756A-l24-B75VH26 CFMT WH- 75 k,-241 I 1.21E-011 4.65E-01 2 uCig IRep2
01-1557 7/30/2001 32,33.34 7/30/2001 75WH32-758W34 CFMT ViH 75 Am-241 6.88E-02 5.35E-01 1 uCig Repl
01-1557 7/3012001 32.33.34 7/30/2001 75VM-132-75VM-134 CFMT V -I 75 A,-241 8.36E-02 5.55E-01 2 uCci Rep2
01-1557 7/30/2001 32,33,34 7/30/2001 75VAA32-75VM34 CCFMT V%+H 75 Ani-241 8.33E-02 5.25E-01 3 uCi/g Rep3
01-1621 817/2001 38-40 817/2001 75WH138-75VVH40 CFMT VH 075 An-241 I 2.39E-01 7.67E-01 1 uCi/g Repl (38
01-1621 817/2001 38-40 81112001 75WHr38-75WH40 CCFMT 'A 075 Arn-241 2.67E-01 7.18E-01 2 uCi/9 Rep2 (39
31-1621 817/2001 38-40 817/2001 75WH-38-75V-40 CFMT WI- 075 Am.241 4.17E-01 7.09E-01 3 uCi/g Rep3 (40
01-1656 8/13/2001 43THRU4 8/13/2001 B75 1 # 43 - 45 CFMT VA 75 Am-241 5.57E-01 1.07E+00 3 uCi/g Rep3
01-1656 8/13/2001 43THRU 4 8/1312001 B75WV-# 43-45 CFMT V-I 75 Am-241 4.07E-01 8.47E-01 2 uCi/g Rep2
D1-1656 8113/2001 43 THRU4 8113/2001 B7561-# 43-45 CFMT WI-I 75 An,-241 3.27E-01 1.00E+00 1 uCi/g Repl
01-1722 812112001 46-48,52-5 812012001 75VM-146,47,48,52,53 CFMT VI-I 75 Ar-241 2.65E-01 8.74E-01 1 uCi/g Repl
31-1722 812112001 46-48,52-5 8120/2001 75WVO46,47,48,52,53 CFMT WI- 75 Am-241 2.68E-01 8.92E-01 2 uCi/g Rep2
01-1722 8/21/2001 46-48,52-5 812012001 75WI-146.47,48,52,53 CCFMT 'IA 75 . A-241 2.74E-01 9.02E-01 3 uCi/g Rep3
01-1778 8/27/2001 62-64 8125/2001 75V1-162-64 CFMT WIH 75 Arn-241 6.10E-01 1.50E600 3 uCNig Rep3 (64DB
01-1778 812712001 62-64 8625/2001 75WHI62-64 CFMT W-H 75 An,-241 3.43E-01 7.48E-01 1 uCi/g Repl (62DB
31-1778 812712001 62-64 8/25/2001 75VA-162-64 CFMT 'A- 75 Arn-241 5.186-01 9.70E-01 2 uCi/g Rep2 (63DB
01-1892 9/10/2001 80-84 9/412001 7561-180-75WH84 CFMT W- 75 Am-241 4.36E-01 1.31E+00 1 uCi/g Repl
01-1892 9/1012001 80-84 9/4/2001 75VM-180- 75VW-184 CFMT VI-I 75 Am-241 5.18E-01 1.24E+00 2 uCi/g Rep2
01-1892 8/1012001 80-84 9/4/2001 755/-180- 75VWH-4 CFMT W 75 Axn-241 5.63E-01 1. 12E,00 3 uCi/g Rep3
31-1918 9/16/2001 03 9/15/2001 B75Vl-I CFMT WI 75 Am-241 7.91E-01 1.31E+00 3 uCi) Rep3 (675
31-1918 9/1612001 03 9/1512001 B75lH CFMT ,m--I 75 Am-241 1.10E+00 1.58E+00 2 uCi/g Rep2 (875
31-1918 8/16/2001 03 9/15/2001 675/l CFMT WI- 75 An-241 7.99E-01 1.57E+00 1 uCi/g Repl (B75
31-2026 9/2612001 108-112 9/25/2001 B7561-1108-112 CFMT WH 75 Am-241 1.18E+00 2.25E+00 4 uCi/g Rep4
DI-2026 9126/2001 108-112 912512001 B75VWH108-112 CFMT 'l 75 Am-241 6.62E-01 1.79E+00 3 uCi/g Rep3
31-2026 9/26/2001 108-112 9/25/2001 B75V'-108-112 CFMT WI 75 A1-241 8.90E-01 1.69E+00 2 uCil/ Rep2
31-2026 9/26/2001 108-112 9/25/2001 B75V1H108-112 CFMT WI 75 Am-241 5.63E-01 1.79E+00 1 uCi/g Repl
31-2498 1112612001 01-09 11/24/2001 B75V601 - 09 CFMT WI (ACT #11) 075 Am-241 1.98E+00 4.64E+00 5 uCi/g Rep5
31-2498 11/26/2001 01-09 11/24/2001 575901 -09 CFMT W (ACT #11) 075 Am-241 8.64E-01 3.08E+00 3 uCi/g Rep3
31-2498 11/2612001 01-609 11/2412001 875W01 - 09 CFMT WI (ACT #11) 075 Am-241 9.52E-01 3.87E+00 6 uCi/g Rep6
31-2498 11/26/2001 01-09 1112412001 B75W01 - 09 CFMT W (ACT #11) 075 61i-241 9.96E-01 4.03E+00 7 uCi/ Rep7
31-2498 1112612001 01 -09 11/24/20015B75101 -09 CFMT 6 (ACT #11) 075 Am-241 2.31E+00 2.92E+00 1 uCig Repl
31-2498 11/26/20011 l 01-09 11124/2001 B759601-09 CFMT W (ACT#11) 075 Am-241 <2.73E+0 8uCig Rep8
31-2498 11126120011
31-2498 1

0 1 -09 12401B75VM01 - 0901 -609 11/24/.?I2001 BS75 01 -09
01 -09 111/24/2001 B75VIA01 - 09

108-12 /25/001B75IH108,101

CFMT WI (ACT #11) 075 "m-241 6.94E-01 3.95E+00 4 uCi/g Rep4

31-2498
31-2326

11
1

A,-241 1.25E+00 4.27E+001 2 uCi/g _Rep2 I I
_ m-241 1 1.01E+001 3.37E+001 9 uCilg IRep9 I I

m/-l jAm243 I 1.35E-031 2.10E-02 1 uCi/g IRepl (B75 I _I
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PRIM_SAM_
KEY SAM DATE COMP DAT BOTTLES COL DATE SAMP IDC

SAMPOIN UNCERTAINTYV RESULT-
T SAMTYPE VITBATCH RES TYP1 ALUE VALUE

AVERAGE
ACTVTY Scaling

factorsREP NUM IROAUNITS ROAFLAGS I INUCLIDE
01-2326 11/2/2001 108-112 1 9/25/2001jB75W-H108,109,111 &112 CFMT VM 75WH Am243 1.49E-031 2.32E-021
01-2326 11/2/2001 108-112
01-2326 11/2/2001 108-112
01-2498 11/26/2001 01 -09 1
01-2498 11/26/2001 01 -09 1
01-2498 11/26/2001 01-09 1
01-2498 1112612001 01-09 1
01-2498 11/26/2001 01 -09 1
01-2498 11/2612001 01 -09 1
01-2498 11/26/2001 01-09 1
01-2498 11/26/2001 01-09 1
01-2498 11/26/2001 01 -09 1
01-2326 1112/2001 108-112
01-2326 11/212001 108-112
01-2326 111212001 108-112
01-2326 1112/2001 108-112
01-2498 1112812001 01-09 1
01-2498 11/28/2001 01 -09 1
01-2498 1112812001 01 -09 1
01-2498 1112612001 01 -09 1
01-2498 11/2612001 01-09 1
01-2498 1112612001 01 -09 1
01-2498 1112612001 01 -09 1
01-2498 1112612001 01 - 09 1
01-2498 11/26/2001 01 - 09 1

i &11
2 JCFMT H 75WH Am243 1.55E-C

1 &112 CFMT V ' 75V-i Am243 1.22E-C
1-09 CFMT
1 -09 CFMT

-09 CFMT
1-09 CFMT
1-09 CFMT
1-09 CFMT

075
075
075 epe 018 db
075 :e3 (03db
075 tep7 (07db
075 Am243 !e.2 (02db

lRep9 (08db
Real (01db

3.20E-031 4.97E-02 4 uCi/g Rep4(04db
1.77E-03 2.22E-02 3 uCi/g Rep3 (B75
1.34E-03 1.61E-02 1 uCi)l IRepl (B75 I I 1
1.28E-03 1.52E-02 2 uCi/g Rep2 (875 I I I I

r -I 175WV Cm242 1.40E-031 1.76E-02 4 uCi/g Rep4(B75
WIVM (ACT #11) 075 rCm242 3.95E-03 4.45E-02 2 uCi/g Rep2 (02db I 1 1

'r W (ACT, #11) 075 Cm242 3.54E-031 4.40E-02 8 uCi/g Rep6 (06db I I
r V\ (ACT #11) 075 Cm242 3.51E-03 4.52E-02 8 uCi/g Rep9 (09clb I I

1-09 CFMT
1-09 CFMT
1-09 CFMT
1-09 CFMT
1-09 CFMT
1-09 CFMT

VW (ACT #11) 075 Cm242 3.20E-031 4.27E-02 8 uCi/g
1075 Cm2.42

)075 Cm242 j__1075 Cm242

Rep8 (08db
Repl (01db
Rep7 (07db
Rep5 (18 db
Rep3 (03db
Rep4 (04db
Repl (675
Rep2 (975

) 075 Cm242

01-2326 11/212001 108-112 J 1 &112 CFMT WA
2IuCi/g
3 uC/ IRap3 (675 I____ I

1.886E-021 3.05E-01 4 uCi/g Rep4 (675
4.35E-02 7.03E-01 2 <uCig Rep2 (02db I

_ _01 -09_1
_ _ 01 -09 1

1 -09 CFMT WI (ACT#11) 075 Cm2431244 4.15E-021 6.82E-01 8 uCi/g Rep8(08db
-09 CFMT 1•I (ACT #11) 075 Cm243/244 4.03E-02 6.51E-01 51uCi/I Rep5(18db I

01-2498 1112682001
01-2498 1112612001
01-2498 1112612001
01-2498 1112812001
01-2498 11/26/2001

01 -098 11124/2001 B75VM01 -09
01 -09 11/24/2001 B75VWO1 - 09

CFMT W (ACT #11) 075
CFMT W (ACT 11( 075

Cm243/244
Cm2431244

4 20E-02 6.88E-01
4.53E-02 7.41E-01

9 uCi/g
6 uCla

Rep9 (09db
Rep6 (06db

01-09 11124/20011B75W 01 -09 CFMT IV (ACT #11) 1075 Cm2431244 4.28E-021 7.02E-01 7 uCig Rep7 (07db
01-09 1 -08 1 CMT jVM (ACT El11) 075 1Cm243/244 I 4.52E-021 7.38E-011 41uCilg IRap4(04db I___I_
01-09 1 -09 CFMT ]VI (ACT #11) 1075 Cm243/244 4.10E-021 6.71E-01 3 uCi/g Rep3(03db

01-2498 111/26/20011 01-09 1 -09 ICFMrT JI (ACT #11) 075 Cm243/244 4.28E-02 7.01E-01 1 <uCig Repl (01db
01-1392 7/11/2001 75WH1-17 7/111/2001 B75"1-i CFMT lWI 75 Co-60 3.02E-03 5.59E-031 81uCi/g
01-1392 7/111/2001 75W-H1-17[ 7/1112001 B758W CFMT 1WI 75 Co-60 <3.95E-3 6 uCi/g RRep6 1
01-1392 7111/2001 75W-i1-171 7/11120011 B75WH- CFMT -IM 75 Co-60 <6.27E-3 1 uCig Rep7
01-1392 711/2001 75WH1-17
01-1392 7/11/2001 75WI1-17
01-1392 7/11/2001 75WH1-17
01-1392 7/11/2001 75WH1-17
01-1392 7/111/2001 75WW11-17L

ICFM' IW 75 Co-60 I 1.74E-031 4.23E-031 9 uCi/g Rep9 I
CFMT IWH 75 Co-60 2.32E-031 5.82E-0:
jCFMT Ivvm, 175 1 -60 I 1.02E-4
CFMT lVI 75 Co-60
CFmT W 758 Co-60

7
2
5
4
3
3
2
I

uCi/g
uCo/g
uC/g
uCi/g
uCi/g
uCi/g
uCi/g
uCi/g

Rap? 1 1_

01-1392 7/1112001 75WH1-171 1 CFMT IW-H
01-1440 7/1712001
01-1440 7/1712001
01-1440 1 7/17/2001

75
75
75
75
75
75
75
75

Co-60

7.07E-031 2.01E-01" Rep1(B75
01-1501
01-1501
01-81501
01-1557
01-1557
01-1557
01-1621
01-1 62 1

7/24/2001
712412001
7/2412001
7/30/2001
7/30/2001
7/30/2001
817/2001
8W112001

2.40E-02 299E-021 1 uCi/g Repl - I I I

<1 436-2 3 uCig Raep3 I I I I
<119E-2 2 uCilg Rep2 I I 1 1

ICFMT lWi CO-60 <1.446-2 1 uCi/g Repl
CFMT "F 175 Co-60 1 <1.556-2I 2 uCl/g Rep2 III I

7130/2001175%WM32-75WtH34 CFMT lw-H 75 Co-60 ,1.33E-2 3 uCi/g Rep3
817/2001 75WH+38-75W1H40 CFMT W-I 075 Co-60 <3.28E-2 I 3 uCi/g Rep3 (40 II I

38-40 817/2001 1758W¶38-75WH40 CFMT 1V, 075 Co-60 1.87E-021 4.10E-0, 1 uC/g Rapt (38 J
01-1621 1 817r20011 3&-40 8/7/2001 75WH38-75W140 CFMT WiH 075 Z I Co-60 1 <1.90o-2 I 2 uCi/g
01-1656 8/13/2001 43 THRU 41 8/13/2001 B75W-H # 43 - 45 CFMT lw--H 75 Co-60 <3.51E-2 2 uXi/g
01-1656 8/13/20:0771 43 THRU 4L
01-1656 8113/0011 43 THRU 4t
01-1722 18/21/20011 46-48,52-5

fE
E

#$43- 45 CFMT 5 -<2.80E-2 17___
#43-45 CFMT IW-VH 175 1 Co-60 <2.75-21

,78 5 CFMT 75 Co-6 <3.34E-2
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AVERAGE
PRIMOSAM_ SAMPOIN UNCERTAJNTYV RESULT ACTIVITY Scaling
KEY SAMDATE COMPDAT BOTTLES COLDATE SAMP IDC T SAMTYPE VITBATCH RESTYP1 ALUE VALUE REP NUM ROAUNITS ROAFLAGS NUCLIDE (uCi/g)WV factors
01-1722 8/21/2001 46-48.52-5 8/20/2001 75WI-146,47,48.52,53 CFMT W,-. 75 Co-60 <294E-2 1 uCi/• Repi
01-1722 8/21/2001 46-48,52-5 8/20/2001 75MI-146,47,48,52,53 CFMT WI-I 75 Co-60 1.39E-02 3.42E-02 3 uCi/g Rep3
01-1778 8/27/2001 62-64 8/25/2001 75W'-162-64 CFMT W- 75 Co-60 8.22E-02 1.03E-01 3 uCi/g Rep3 (64DB
01-1778 8/27/2001 62-64 8/25/2001 75WH62-64 CFMT W- 75 Co-60 4.10E-02 1.00E-01 2 uCil/ Rep2 (63DB
01-1778 8/27/2001 62-64 8/25/2001 75WV-62-64 CFMT WI- 75 Co-60 '3.146-2 1 uCi/g Repl (62DB
01-1918 9/16/2001 03 9/15/2001 B75V,-I CFMT W- 75 Co-60 <6.39E72 3 uCi/l Rep3 (B75
01-1918 9/16/2001 03 9/15/2001 B75VW CFMT WI- 75 Co-60 8.81E-02 9.87E-02 2 uCi/g Rep2(B75
01-1918 9/16/2001 03 9/15/2001 B75VWI- CFMT W- 75 Co-60 <5.01E-2 1 uCilg Repl (B75
01-2026 9/26/2001 108-112 9/25/2001 B75VW-/108-112 CFMT WI- 75 Co-60 4.37E-02 7.48E-02 1 uCi/g Repl
01-2026 9/26/2001 108-112 9/25/2001 B75VW-1108-112 CFMT WI- 75 Co-60 4.42E-02 8.65E-02 3 uCi/g Rep3
01-2026 9/26/2001 108-112 9/25/2001 B75,M-I108-112 CFMT WI-I 75 Co-60 1.25E-01 1.59E-01 4 uCi/g Rep4
01-2026 9/26/2001 108-112 9/25/2001 B75VW-108-112 CFMT WI 75 Co-60 <5.06-2 2 uCi/g Rep2
01-2498 11/26/2001 01-09 11/24/2001 B75VW01 -09 CFMT WI% (ACT #11) 075 Co-60 9.23E-02 2.81E-01 9 uCi/g Rep9
01-2498 11/26/2001 01-09 11/24/2001 B75VIA01 -09 CFMT VI ACT #11) 075 Co-60 2.05E-01 3.53E-01 7 uCil/ Rep7
01-2498 11/26/2001 01-09 11/24/2001 B75WI01 -09 CFMT WI (ACT#11) 075 Co-60 <2.04E-1 1 uCi/g Repl
01-2498 11/26/2001 01-09 11/24/2001 B75WM01 -09 CFMT WI (ACT #11) 075 Co-60 9.86E-02 2.89E-01 5 uCL/g Rep5
01-2498 11/26/2001 01-09 11/24/2001 B75WI01 -09 CFMT VW (ACT #11) 075 Co-60 1.03E-01 2.07E-01 3 uCi/ Rep3
01-2498 11/26/2001 01 -09 11/24/2001 B7SWI01 - 09 CFMT WM (ACT #11) 075 Co-60 1.61E-01 2.52E-01 4 uCi/l Rep4
01-2498 11/26/2001 01 -09 11/24/2001 B75MI01 - 09 CFMT WI (ACT #11) 075 Co-60 <1.69E-1 6 uCi/g Rep6
01-2498 11/26/2001 01 -09 11/24/2001 B75VIOI - 09 CFMT WI (ACT #11) 075 Co-60 3.21E-01 3.93E-01 2 uCi/g Rep2
01-2498 11/26/2001 01-09 11/24/2001 B75\A101-09 CFMT WI•ACT#11) 075 Co-60 <2.50E-1 8 uCi/ Rep8
01-1392 7111/2001 75V'I-1-17 7111/2001 B75VM-I CFMT mI-I 75 Cs-137 7.74E-00 3.17E.02 2 uCi/g Rep2

01-1392
01-1392
01-1440
01-1440
01-1440
01-1501
01-1501
01-1501
01-1557
01-1557
01-1557
01-1621
01-1621
01-1621
01-1656
01-1656
01-1656
01-1722
01-1722
01-1722
01-1722
01-1722
01-1722
01-1778
01-1778
01-1778

7/111/2001

7111/2001
7/17/2001
7117/2001
7/17/2001
7/24/2001
7/24/2001
7/24/2001
7/30/2001
7/30/2001
7/30/2001

8/7/2001
8/7/2001
8/7/2001

8/13/2001
8/13/2001
8/13/2001
8/21/2001
8/21/2001
8/21/2001
8/21/2001
8/21/2001
8/21/2001
8/27/2001
8/27/2001
8/27/2001

75VW-11-17
75WI-H1-17
75VVi1 -17
75WH-11-17
75WH1-17
75WIHI1-17
75WI1-17
75WH1-17
21-23
21-23
21-23
24-29
24-29
24-29

32,33,34
32.33,34
32,33,34
38-40
38-40
38-40
43 THRU 4
43 THRU 4
43 THRU 4
46-48,52-5
46-48,52-5
46-48,52-5
46-48,52-5
46-48,52-5
46-48,52-5
62-64
62-64
62-64

7/11/2001 B75V-I
7111/2001 B75\AH
7111/2001 B75WH

7/11/2001 B75VMfI

CFMT
-CFMT
C F-MT
JCFMT

VIA-i

T--Vm

75
75
75
T5-
7-5
75.

Cs-137
Cs-137
Cs- 37
Cs- 137
Cs- 137
Cs- 137

7.52E*00 2.88E+02
8.54E+00 3.28E-02
7.63E+00 3.13E+02
6.84E+00 2.89E+02
7.47E+00 3.15E+02
7.85E+00 3.22E+02

6 uCi/g3uCi/

4 uC./g1 uC g
5 uCi/L
4 uCV,'
9 uCi/g

Rep6

IRep3
IRep7

Rep4
Rep9

7/17/2001 75WI-121-75WI-23
7/23/2001 B75WV24-875VVH26
7/23/2001 B75VM-124-675/MH26
7/23/2001 B75VM-124-B75VV-26
7/30/2001 75WIH32-75WH34
7/30/2001 75WI132-75WH34
7/30/2001 75WHI32-75W-H34

8/7/2001 75WIH38-75WIH40
8/7/2001 75VWH38-75WH40
8/7/2001 75WAH38-75WI-/40

8/13/2001 B75VWI # 43 - 45
8/13/2001 B75WH # 43 - 45
8/13/2001 B75WIH # 43 - 45
8/20/2001 75W-146,47,48.52.53
8/20/2001 75WV46,47,48.52,53
8/20/2001 75W1H46,47,48.52.53
8/20/2001 75VI-146,47,48.52,53
8/20/2001 75WH46,47,48.52,53
8/20/2001 75VM-146,47,48,52,53
8/25/2001 75VM-162-64
8/25/2001 75VH62-64
8/25/2001 75VWH62-64

9/4/2001 75WM80- 75WI-184
9/4/2001 75WI80- 75VM¢184

CFIMT I\- 75 C s-137
CFMT VWH 75 Cs-137
CFMT W 75 Cs-1 37
CFMT I 75 Cs-137
CFMT I 75 Cs-137
CFMT 5S- 75 Cs-i37
CFMT I 75 Cs-137
CFMT WI 075 Cs-137
CFMT V/&- 075 Cs-137
CFMT WM 075 Cs-137
CFMT WI 75 Cs-137
CFMT WI 75 Cs-137
CFMT VI-I 75 Cs-1 37
CFMT W.-I 75 Cs-i 37
CHMT \&-I 75 Cs-137
CFMT VWI 75 Cs-137
CFMT mI 75 Cs-137
CFMT WI 75 Cs-137
CFMT WI- 75 Cs-137
CFMT WH 75 Cs-137
CFMT r WII 75 Cs-1 37
CFMT WI 75 Cs-137
CFMT ,I-I 75 Cs-137
CFM'r WI- 75 Cs-137
CFMT WI-I 75 Cs-137
CFMT WI-I 75 Cs-137
CFMT VIH 75 Cs-137
CFMT W- 75 Cs-137
CFMT VI-i 75 Cs- 37
CFMT W-I 1 75 Cs-137
CFMT WII 75 Cs-137 I

3.48E+01 1.30E+03
4.40E601 1.85E+03
4.49E+01 1.72E+03
4.41E+01 1.81E+03
5.41E+01 2.22E+03
5.24E+01 2.15E+03
5.95E÷01 2.28E+03
6.29E+01 2.62E+03
6.40E+01 2.66E+03

Rep3
Rep3 (40
Rep2 (39
Rep1 (38
Rep2

Rep3
Repl
Rep6
Rep4 d

7.53E+01 3.18E+03
9.21E+01 3.78E+03
1.05E+02 4.02E+03
8.88E+01 3.75E+03
1.13E+021 4.52E+03
1.03E+02 4.30E+03
1.01E+021 4.11E+03

Rep3
Repl
Repl (B75
Rep2 (875
Rep3(675

01-2026 9/26/2001 108-112 9/25/2001 B75WH108-112

01-2020 9/28/2001 108-112 9/25/2001 B75WI-1108-112
01-2026 9/26/2001 108-112 9/25/2001 175,M-I108-112
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AVERAGE
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SAM DATE ICOMPDAT BO'TTLES SAMPIDC SAMTYPE IVITBATCH IRESTYPI REP NUM IROAUNITS IROAFLAGS 8[JcL IEF

01-2026 1 9/26/20011 108-112 1 9/25/2001 B75V-H108-112 CFMT IH-i 175 ICs-137 1.13E+02 4.72E+031 1 uCi/g
01-2498 11/26/2001 01 -09 11/24/2001(B75W01 -09 CFMT WI (ACT#11) 1075 Cs1 37 2.88E+021 1.11E+0
01-2498 11/26/2001 01-09 1 11/24/2001 B75VA01 -09 CFMT WI(ACT#11) 075 Cs-137 3.14E+1
01-2498 11/26/2001 01 -09 11/24/20011B75W01 -09 CFMT JI (ACT#11) 075 Cs-1 37 3.06E+1

01-2498 11/29/2001 01-09 1 11/24/2001 875W01 -09 CFMT V•I (ACT#11) 075 Cs-137
01-2498 11/26/2001 01 -09 11/24/20011 B75VW01 - 09 CFMT /M (ACT#11) 1075 Cs-1 37

01-2498 11/29/2001 01-09
01-2498 11/26/2001 01-09
01-2498 11/26/2001 01-09
01-2498 11/26/2001 [1 -09
01-1392 7/11/2001 75WHL1-17_

1-09 CFMT 1/I (ACT #11) [75
1-09 ICFMT ,IVI (ACT #11) 375
1-09 ICFMT IVM (ACT #11) f375

Rep7

1 -09 CFMT V, (ACT#11) 1075
CFMT WH

0-12 CFMT W•(

JCi/g Repi ___ ____

J£i/g Rep8 ___

.iCi/q Rep2 ____

ImL Repi (874 ________ ___
;mL Repi ___ ____ ___
Y/mL Repi __ ___
;/mL Repl

01-2499 11/26/2001 10-13 1

1.35E-021 1.01E-0 uCi/g Rep4

01-1392 7111/2001 75VV-1-17 1.3 0 6.50--0 9TuCi/9 IRep9 I I I___I
75 1.81E-021 6.82E-0 _0 Rep7

u-154 2.79E-02 8.81E-02 5uCi/ Rep_5
.- 154 2.60E-02 8.84E-02 6 uCi/0 Rep6 ___ _

U-154 2.72E-02 8.54E-02 1 uCi/g Repl I I II
CFMT 75 Eu-154 2.50E-021 9.10E-0 uCug Rep2
CFMT Wj 75 Eu-154 [ 1.59E-02 7.44E-021 8uCilg Rep8

01-1392 7/1 1/2001 75WH1-171 7/11/20011 B75V*-I CFMT 75 Eu-154 2.50E-021 1.06E-01I JCIg
01-1440 7/17/2001 21-23 7117/2001 75VM-121-75WH-123 CFMT WH 75 Eu-154 4.12E-02 1.74E-01 3juCi/g
01-1440 7/17/2001 21-23 7/17/2001 175V,-121-75W-123 CFMT 75 Eu-154 5.32E-021 2.18E-01I JCilg
01-1440 7/17/2001 21-23 7117/2001 75VM-12 CFMT M 75 Eu-154

Rep3
Rep3
Rep2 (
Repl (
Rep3
Repi
Rep2
Repi

01-1501 7/24/2001 24-29 7/23/20011B75V1/-I
01-1501 7/24/2001
01-1501 7/24/2001
01-1557

CFMT
CFMT
CFMT
CFMT
CFMT
CFMT
CFMT
CFMT

75 Eu-154
Eu- 54
Eu-154
Eu-154
Eu-154
Eu-154

5.11E-021 2.69E-011 1 jCi/g
01-1557 7.66E-021 2.55E-01 I 2juCi/g IRep2 I I I___ I ____ ___

4.91E-021 2.80E-01I JCi/g Rep3
u-154 1.46E-01 5.44E-01 3 uCi/g Rep3 (40 I I I.

8/7/2001175VM-138-75VY140 iH D75 Eu-154 1.40E-01I 4.48E-011 1 JCl/9 Repl (38
8/7/2001 75WH38-75VW40 CFMT WH 075 Eu-154 1.14E-01 4.70E-01 .2uCi/ Rep2 (39

01-1656 8/13/2001 43 THRU 41 8/13/20011 B75V- # 43 - 45 CFMT 75 Eu-154 1.86E-01I 7.23E-0 JCi/g Rep3
01-1656 8/13/2001 43THRU4 8112/2001 875WH # 43 -45 CFMT ___ 75 Eu-154 1.52E-01 6.62E-01 2 uCi/g Rep2
01-1656 8/13/2001 43THRU 

4
1 8/12/2001 B75VW-1#43-45 CFMT __ 75 Eu-154 1.50E-01 6.83E-011 uCi/g Rep1

01-1722 8/2D101 146-4852-51 8/20/2001 75MA-146.47,48,52,53 CFMT IM _ 75 :_u-154 I 1.45E-01 6.77E-01 1 uCi/ Repl
01-1722 8/21/2001 46-48,52-5 8/20/2001 751M446.47,48,52,53 CFMT 75 Eu-i1 54 1.04E-011 5.83E-0 JCi/g Rep3
01-1722 9/21/2001 46-48,52-51 8/20/2001 75VVr14M,47,48,52,53 CFMT __ 175 -' u-154 [ 1.27E-01 5.93E-01 2juCi/g
01-1778 I 8/27/2001 62-64 1 8/25/2001 75WM62-64 CFMT I V-H 175 Eu-154 I5.39E-1 2 uCi/g
01-1778 1 8/27/2001 162-64 /25/2001 75/AH62-64 CFMT 1H75 _ Eu-154 I 3.05E-011 1.15E*00 3luCi/g
01-1778 8/27/2001 52-64 8/25/2001 75Wr-62-64 CFMT 75 Eu-154 2.06E-011 6.39E-01 1 £uig
01-1918 9/16/2001 03 9/15/2001 B75VI-5 CFMT [H t5 Eu-154
01-1918 _1 9/16/2001 13 9/15/200 1753-M CFMT ____ Eu-154
01-1918 9/16/2001 [03 1 9/15/2001 B75V-I CFMT I M175 1_Eu -154
01-2026 9/26/2001 108-112 9/25/20011 B75VM-I1 08-112 CFMT Eu-1 54
01-2026 9/26/201_ 108-112
01-2026 9/26/2001 108-112
01-2026 9026/2001 1 08-112

8-112 CFMT [W 75
3-112 CFMT

- CFMTCFMT IRep1
01-2498 11/26/2001 D1 -09 11/24/2001 IB75VMO1 - 09 CFMT Re-3
01-2498 11/26/2001 1 01-091 uCilg Rep8
01-2498 11/26/2001 31 -09 21uCi/g IRep2 [1 1__ ___

01-2498 5.683E-01i 1.74+0C uCi/g Rep4
01-2498 1 8.07E-011 2.69E,001 7IuC,/g I Rep7 Ij I_______
01-2458 375 Eu-154 '2.57E+0 1 uCi/g Repl
01-2498 )75 IEIu154 I '98.768-1 9 uCilg IRep9 I ___ I__

)75 Eu- 54 7.04E-011 2.88E+0C , uCi/g RepS
)75 1E_154 [ 9.45E-011 2.78E+001 6 uCi/ I Rep6 I _I

F75H1-17 7/11/2001IB75VI CFMT lWH Eu-155 1<.25E-2 uCi/9 Rep9

75WV1-17 7/11/2001 B75W-I CFMT (--F ___ 175 Eu-1E 5 i _F
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01-132 1
01-19 7/111/20011 T WH 75 EL1'55 I _ _ 4.34E-2I 8uCi/g _Rep8 I I I

T Iw-I 75 Eu-1 55 <6.59E-2 6 uCi/g IRep6
01-1392 1 7111/2001 75VW41-17 175 1Eu-155 <7.27E-2 I 3 uCi/g IRep3 II
01-1392 7/11/20011 5W17
01-1392 711/2001 75VA-1-17
01 -1392 17/11 /200 1! 75VWH1-17

75 1 Eu-155 <5.425-2 2 uCi/g IRep2{ '5.37E-2 1 1 uCilg IRepi___ ___ ____ ___
1: .75E-2 I 4 uC,/g Re ____

'1.29E-1 2 uCi/g Rep2 (5375 -____ ____ ___
01-1440 7117f2001 21-23 7/17/200175- 021-75VH23
01-1440 711712001 2-23 1 7/17/2001 75\H21-75VM23 <1.29E-1
01-1440 7/17/2001 21-23 1 711712001175WV21-75VM23 CFMT -WH

01-1501 7124/2001 24-29
01-1501 7/24/2001 24-29
01-1501 7/24/2001 24-29
01-1557 713012001 32.33,34
01-1557 7/30/2001 32.33,34
01-1557 712012001 32.33,34
01-1621 817/2001 38-40
01-1621 8W712001 38-40
01-1621 8W712001 33840
01-1656 8/1312001 43 THRU 4
01-1656 8/1312001 43 THRU4
01-1656 8/13/2001 43THRU4
01-1722 512112001 46-48,52-5
01-1722 812112001 46-48,52-5
01-1722 8/21/2001 46-48,52-5
01-1778 8527/2001 62-64
01-1778 8/27/2001 62-64
01-1778 852712001 62-64

.>
6
6

CFMT WH
CFMT I -H 75 Eu-.

z CFMT IM 75 JE1

31
3

1
2
3
-2
1

jýiLg Re3(7 ____

flg Reepi'(7.jCi/g __ IRep3 I

CFMT IW-H 75 Eu-IS 55 1
CFMT I 175 E ý155 ___

CFMT W-I 75 Eu-155 <6.33E-2 uCig IRepl I
CFT VM 175 ]Eý155 1 _____ 'iý4

CFMT WHM 1__075 E-S 1 ______ 55 2.49E-11 2lig~
ICM IM~ 1075_ _ JEý155 _______ 12.14E-l1 1 ljj/9

#43-45 CFMT I 75 Eu-1 55 <6.73E-1 3 uCi/g IRep3
JCFMT VM 75 ]Eý155 I 1______ -3.23E-1 I 1 uCi/g IRepi l ___ ___ ___

ICFMT wI 75 Eu-155 <4.23E-1 2 uCLg Rep2
75 JEu155 I [<2.94E-1 i 3 uCi/g Rep3
75
75
75
75-
75
75
75-
75

Eu-155 54.17E-1 1 uCi/g IRep(
1<_____[3.13E-1 [ 2 1uCi/q Rep2 I____[____I____
1<5.94E-1 u~~ ep3 (642D - _______I___upi/ ei(601

ucilg Rep2 (6305I
01-1918 1 9/16/2001 03 9/15/2001,B75w-i CFMT
01-1918 1 9/16/2001 0l 3 CFMT
01-1918 1 9/16/20011 03 CFMT lw- Eu-155 I<'

108-112 1
108-112 i

ICFMT VIM 75 JE-155 I 1.35
CFMT I 175 Eu-155 __ _ 7.14
CFMT H _ 175 Eu-i155 4'8.66
CFMT WI 75 Eu-155 <6.08E-1 uCi/g Rep2

CFMT IM 75 GrossA.pha 1.96E-011 2.31E-01 3 uCilg Rep3 I I
CFM'T lIM

01-1392 71111/20011
01-1392 7/111/2001
01-1392 1 7/11120011 75WH1-17 7111/200111375\&H
01-1392 7/111/2001 75W-H1-17 7/111/2001 B75AH-I
01-1392 1 7/11/2001 75W-H1-17 7/11/2001 175M
01-1392 17111/2001 75WH1-171 7111/201IB75\H

75
T5
75
7F5
75
T5
75
75-
T5
75
75

GossA.pha
Gross.jpha
GossApha
Gross/lpha
Gross.lpha
GrossAdpha
GrossuApha
GrossApha
GrossA~pha
GrossAJpha
GrossAlpha
GrossAlpha
GrossAlpha
GrossAtpha

1.775E-01 2.25E-01

1.36E-01i 1.86E-01 I uCi/g Rep5

2 uCi/g IRep2

1.83E-01 10 uCilg ReplO IJ I___ ___ ___

2.25E-01j[ 3.25E-011 6luCi/g IRep6 I I___ ____ ___

1.31E-01 12 uCi./g lRepl2 I~ I_________
13 uCi/g Rep3 1I___ ______

11 uCilg Re2pli _______

5uCi/g [Reps ___2 uCi/g jRep2 I I

01-1392 7/111/2001 75WH1i-171 7/11/2001 B75\&H CFMT
01-1440 7/17/2001 21-23 7,
01-1440 7/17/2001 21-23 7,
01-1440 7/17/2001 21-23 7,
01-1501 7124/2001 24-29 7,
01-1501 7124/2001 24-29 7.
01-1501 712412001 24-29 7,

01-1557 71T0/2001 32,33.34 7.
01-1557 7130/2001 32,33.34 7,
01-1557 7/30/2001 32,33,34 7,
01-1557 712012001 32,33,34 7,
01-1621 817/2001 38-40

01-1621 51712001 38-40
01-1621 817/2001 38-40
01-1656 8113/2001 43THRU4 8,

M-123 CFMrT
H-123 ICFMT wI

ICFMT_ IM
CFMT Iw-i 1.35E-01 6.39E-011

ICFMT I H 75 1.43.-01 7
6 ICFMT jVH 75 1.18E-01 4

CFMT AH 75 GrossAtpha 3.691-01 8
8H34 lCFMT lw-H 75 GrossAlpha 3.66E-01 8.73E-01 3 uCi/g IRep:

4 CFMT IH 75 GrossAtpha 3.14E-01 6.80E-01 1 uCi/g Rep
CFMT lw- 75

07,1
07-
67!=
75
75
75-
75

GrossAlpha
GrossApha
GossApha
GrossAlpha
GrossAlpha
GrossAipha
GrossApha
GrossAJpha

INot Measu 4 uCi/g IRep4: U2
2.86E-01 6.49E-011 2 uCi/g Rep2 (39
3.54E-01l 9.98E-01 3 uCi/g IRep3

E+00 I uCilg Repl (38 1 _ [ _
I uCi/g IRepl

01-1656 1 8/13/2001 43 THRU 41 8/13/20011 B75w # 43 - 45

01-1656 8/13/2001 143 THRU 4 8/13/2001 575Wi # 43- 45
01-1722 1 8121120011 46-48,52-5I 8520/2001 75V+W46,47,48,52,53 CFMT w-I

.47,48,52.53 CFMT I 75 GrossAdpha
3,47,48,52,53 ICFMT 75 GrossAlpha 5.43E-011 7.98E-011

-64 ICFMT IW 75 GrossAlpha I i<2.65E+0 I
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01-1778 8/27/2001 62-64 8/25/2001 75UM.-162-64 CFMT WH 75 Gross.pha '2.63E-0 5 uCi/g Rep5 (B75
01-1778 8U27/2001 62-64 8/25/2001 75Vl62-64 CFMT W- 75 GrossAlpha <3.06E+0 6 uCi/g Rep6 (875
01-1892 9110/2001 80-84 9/4/2001 75WH80- 75VM84 CFMT WH 75 Gross.Apha 1.94E+00 2.96E+00 3 uCig Rep3 (#82
01-1892 9/10/2001 80-84 914/2001 75MA-I80- 75VH84 CFMT A- 75 GrossAJpha 1.78E+00 3.39E+00 1 uCi/g Repl (#80
01-1892 9/10/2001 80-84 9/4/2001 75V0r1i80-75V,'-i84 CFMT 'H 75 GrossA~pha 1.57E+001 2.52E+00 2 uCi/g Rep2 (#81
01-1392 7/11/2001 75VAH1-17 7/11/2001 B75VM,-- CFMT WI- 75 GrossBeta 7.13E+00 3.83E+02 uCi/g Repl
01-1392 7/11/2001 75V-H1-17 7/11/2001 B75VA-I CFMT W- 75 GrossBeta 8.25E+00 4.20E+02 5 uCi/g Rep5
01-1392 7/111/2001 75VM/-11-17 7/11/2001 B75VM,-I CFMT AlH 75 _ GossBeta 6.69E÷00 4.06E-02 10 uCi/g ReplO
01-1392 7/11/2001 75W-H1-17 7/11/2001 B75VM-I CFMT 't 75 GrossBeta 6.62E+00 4.05E+02 12 uCi/g Rep12
01-1392 7/11/2001 75VV,--11-17 7/11/2001 B75/A CFMT A 75 GrossBeta 5.77E+00 3.49E+02 11 uCi/g Repil 1
01-1392 7/11/2001 75MH1-17 7/11/2001 B759l-I CFMT W 75 GrossBeta 9.47E+00 4.93E+02 3 uCi/g Rep3
01-1392 7/11/2001 75'-H1-17 7/11/2001 B75VH CFMT WH 75 Gioss~eta 8.15E+00 4.08E+02 6 uCi/g Rep6
01-1392 7/11/2001 75MA-11-17 7/11/2001 B75V/A-I CFMT mH 75 GrossBeta 8.02E+00 4.15E602 2 uCi/g Rep2
01-1392 7/11/2001 75Vv.11-17 7111/2001 B75VH-I CFMT W- 75 GrossBeta 5.68E+00 3.42E+02 13 uCi/g Rep13
01-1440 7/17/2001 21-23 7/17/2001 75V/i-121-75/H23 CFMWT 'l 75 GrossBeta 1.24E+01 7.78E+02 3 uC/g Rep3
01-1440 7/17/2001 21-23 7/17/2001 75VM,-121-75V/-/23 CFMT WH 75 GrossBeta 1.54E+01 9.71E+02 2 uCh) Rep2
01-1440 7/17/2001 21-23 7/1712001 75'AI-121-75MA-123 CFMT 'A 75 GrossBeta 1.23E601 7.74E602 1 u 9Ig Repl
01-1501 7/24/2001 24-29 7/23/2001 B75V/AI24-B75V/H26 CFMT 'l 75 GrossBeta 2.13E+01 1.36E+03 3 uCi/g Rep3
01-1501 7/24/2001 24-29 7/23/2001 575l-124-B75VV,-126 CFMT mAl-I 75 GossBeta 2.30E+01 1.47E+03 2 uCi/g Rep2

01-1501 7/24/2001 24-29 7/23/2001 B75VAl24-875VW-126 CFMT /AH 75 GrossBeta 2.16E+01 1.37E+03 1 uCi/g Repl
01-1557 7/30/2001 32,33,34 7/30/2001 75VH32-75VM,-134 CFMT WIH 75 GrossBeta 3.05E+01 1.84E+03 2 uCilg Rep2
D1-1557 7/30/2001 32,33,34 7/30/2001 75VA,-132-75VM,-134 CFMT /H 75 GrossBeta 3.01E+01 1.82E+03 1 uCi1g Repl

01-1557 7/30/2001 32,33,34 7/30/2001 75WH32-75AH-134 CFMT 'H 75 GrossBeta 2.78E+01 1.66E+03 3 uCUg Rep3
31-1557 7/30/2001 32,33,34 7/30/2001 75VAl-132-75VMI-134 CFMT 'Al 75 GrossBeta Not MeasL 4 uCi/g Rep4: U2

01-1621 8U7/2001 38-40 817/2001 75WH38-75'AI-40 CFMT WI 075 GrossBeta 3.57E+01 2.18E+03 2 uCi/g Rep2 (39
01-1621 8U7/2001 38-40 8/7/2001 75WAlH38-75VH-t40 CFMT WH 075 GrossBeta 3.66E+01 2.24E+03 1 uCi/g Repl (38

01-1621 8U7/2001 38-40 8W7/2001 75VA--138-75MA-140 CFMT WI-I 075 GrossBeta 3.90E+01 2.39E+03 3 uC/ Rep3
01-1656 8/13/2001 43 THRU 4 8113/2001 875VH # 43 - 45 CFM'T 'l 75 G-ossBeta 4.75E+01 2.93E+03 2uCiC Rep2
01-1656 8/13/2001 43THRU4 8/13/2001 B75V/,--8#43-45 CFMT vI-I 175 GrossBeta 4.71E+01 2.91E+03 1 uCi/g Repl
01-1656 8113/2001 43 THRU 4 8/13/2001 B750/A-# 43-45 CFMT MAl 75 GrossBeta 4.65E+01 2.84E+03 3 uCi/ Re 3
01-1722 8/21/2001 46-48,52-5 8/20/2001 75W-H46,47,48,52,53 CFMT 'H I 75 GrossBeta 5.67E+01 3.36E+03 2 uCi/g Rep2 (B 75
01-1722 8/21/2001 46-48,52-5 8/20/2001 75VVWH4647,48,52,53 CFMT 'lI 75 GrossBeta 5.89E+01 3.48E+03 1 uCi./g Repl (B 75
01-1722 8/21/2001 46-48,52-5 8/20/2001 75VA-H46,47,48,52,53 CFMT WI 75 GrossBeta 5.72E+01 3.41E+03 3 uCi/g Rep3 (B 75
D1-1778 8/27/2001 62-64 8/25/2001 75WH62-64 CFMT 'l 75 GrossBeta 8.59E+01 4.19E+03 6 uCi/g Rep6 (675
01-1778 8/27/2001 62-64 8/25/2001 75VV,-162-64 CFMT v'A-I 75 G-ossBeta 7.72E+01 3.81E+03 4 uCi/g Rep4 (B75
D1-1778 8/27/2001 62-64 8/25/2001 75-VH62-64 CFMT 'l 75 GrossBeta 8.45E+01 4.28E.03 5 uCi/g Rep5 (B75
D1-1892 9110/2001 80-84 9/4/2001 75WH80- 75VV,-184 CFMT WIH 75 GrossBeta 1.03E+02 5.29E+03 3 uCi/g Rep3 (#82
31-1892 9/10/2001 80-64 9/4/2001 75WI-180-75V,.-184 CFMT 'l 75 GrossBeta 9.16E+01 4.92E603 1 uCug Repl (880

D1-1892 9110/2001 80-84 9/4/2001 75WH80-75VV,-184 CFMT '- 75 GrossBeta 8.97E+01 4.76E+03 2 uCilg Rep2 (#81
01-1392 7111/2001 75WV+1-17 7/11/2001 B75V.-I CFMT 'H 75 Na Not Meas 8 ug/g Rep8
D1-2326 11/2/2001 108-112 9/25/2001 B75VM-1108,109,111 &112 CFMT 'H 75- Np237 3.49E-04 4.20E-03 4 uCi/9 Rep4 (B75
01-2326 11/2/2001 108-112 9/25/2001 B75VH-1108,109,111 &112 CFMT WH 75/l Np237 2.33E-04 2.47E-03 2 uCi/g Rep2 (875

D1-2326 11/2/2001 108-112 9/25/2001 B75VA-1108,109,111 &112 CFMT '- 75WH Np237 2.60E-041 3.11E-03 3 uCi/g Rep3 (875
01-2326 11/2/2001 108-112 9/25/2001 B75VA-1108,109,111 &112 CFMT ' 75V/-I Np237 2.57E-041 2.69E-03 1 uCi/ Repl (B75
D1-2498 11/26/2001 01-09 11124/2001 B75WO1 -09 CFMT WI (ACT #11) 075 Np237 5.86E-04 7.38E-03 1 uCi/g Repl (01db

31-2498 11/26/2001 01-09 11/24/2001 B75VI01 -09 CFMT WM (ACT #11) 075 Np237 5.11E-04 6.54E-03 4 uCi/g Rep4(04db ,

D1-2498 11/26/2001 01-09 11/24/2001 B75WO1 - 09 CFMT WI (ACT #11) 075 Np237 6.22E-04 6.87E-03 2 uCi/g Rep2 (02db I
D1-2498 11/26/2001 0)1 - 09 11/24/2001 E75WO1 - 09 CFMT WI (ACT #11) 075 Np237 7.07E-04 8.78E-03 7 uCU/g Rep7 (07db
31-2498 11/26/2001 0)1 - 09 11/24/2001 875V01 -09 CF/AT WI (ACT #11) 075 Np237 6.77E-04 7.95E-03 6 uCi/g Rep6 (06db
31-2498. 11/26/2001 01 -09 11/24/2001 875/01 -08 CFMT WI (ACT #11) 075 Np237 5.62E-04 6.95E-03 9 uCi/g Rep9 (09db ;

31-2498 11/26/2001 01-09 11/24/2001 675WI01 -09 CFMT WI (ACTi11) 075 _Np237 6.08E-04 6.21E-03 5 uCi/g Rep5 (18dbl
31-2498 11/26/2001 01-09 11/24/2001 B75W01 -09 CFMT W (ACT 611) 075 Np237 5.15E-04 6.44E-03 8 uCi/g RepB(08db ,
D1-2498 1 11/26/2001 31-09 1 11124/2001IB75WI01 -09 CFMT VIW(ACT#11) (075 '1p237 5.79E-041 7.17E-03 a uCt/g ep3(03db I

2)1-2500 [11/262001 T14 11/24/2001875VI14 ICFMT IWI(ACT#11) 075 _H 0.115.6 (24 °C su
21-2515 1 11/28/2001 B75PH01,Q 11/28/2001 75PHO1.75PH02 CFMT IB75 AFTER AC175 0.112.1 (27 'C I wL

Dl-2575 I 12Af20011 11
31-2575 1 12/6/2001 14 thru 16 1

CFMT IWGF (ACT #19 075 !H 0.1 4.4 (27-
CFMT //GF (ACT #18 075 .pH 0.1 4.5 (27_
CF/MT VVGF (ACT #18 075 JpH 0.1 4.5 (27'31-2575 1~~ 121/201

)1-2622 I 12/11/2001 I 4 - B75SF06 CFMT SF (ACT #25C)175 0.114.1 (27'

)1-2622 ep2 ~ I I I-
3)1-2622 ep1 1J 1 __ i __ _ _

ep9(O9db

.eI /01db



\WDP-577
Rev. 0
Page 48 of 103

1 r -r r r _____

-RIM_SAM_
KEY
21-2498
)1-2498
)1-2498

BO"I-LES
SAMPOIN
T

UNCERTAJNTYV RESULT_
ALUE VALUE

Scaling
factorsSAMDATE _COMP.DAT COL DATE SAMP IDC SAMTYPE I\ATBATCH IRESTYP1 REP NUM IROAUNITS IROAFLAGSv.

01-09 1 1-09 CFMT ]I\ (ACT #11) 075 IPu236 I1.04E-4 uCig Rep4 (04db
101~-09 1 1 -09 CFMT IW (ACT #11() 075 PLL236 <8.77E-5 2 uCdg (Rep2(02db

CFMT IA (ACT #11) 075 IPu236 I I<8.77E-5 I 7juCi/g Rep7 (07db I I I
21-2498 CFMT I4IA(ACT #11) 1075 Pu236 <7.74E-5 3 uCi/g Rep3(13db
)1-2498 6 1 9.46E-5 I 6juCi/g Rep6 (06db I I I
21-2498 0 1 <8.08E-5 8 uCijg Rep8 (08db
A1-2498 11/26r20011 1ý808& I 5uCi/g (Rap5(18dcb21 I 2___
)1-1392 7/111r2001 1.81E-031 3.08E-02
31-1392 711112001 75V-M1-171 7/11
21-1392 1 7111/2001 75,"-I1-17 7/11
31-1392 1 7111/2001 75M4-11-171 7/111/20011 B75VM-
)1-1392 1 7/111/2001 75V M-11-17 7111/2001 B75 5V-

1
8
3
7
6

4
9
5

Rep3 (3

uCL/g
Re08 M8OB):

Repl (1

31-1392 1 7/1112001 75V49-11-171 7/11120011 75WH CFMT
)1-1392 1 7/111/2001 75-11-17F 7/1112001 B75V,-I FTi
31-1392 1 7/11/2001 75WH1-171 7/11120011 75MI CFMT Wl- 75 Pu-238 2.32E-031 3.54E-02 uCiJg IRep5(5 15
21-1392 7/111/2001 75VM'-11-17
21-1440 7117/2001 2123
31-1440 7/17/2001 21-23
21-1440 7/17/2001 21-23
31-1501 7/24/2001 24-29
31-1501 7/24/2001 24-29
31-1501 7124/20011 24-29

ICFMT I ___1___ P.-238 1 2.19BE-031 3459g-2 2 C' ap2 (2

1-75W,9123 JCFMT IM_75 _1 Pa-238 I 4.6990-031 7E939-21 3 YU~tg Re.p31-75W51-23 CFMT I HIPu238 4.8999-031 7.939-021 1 uC/g Rep
1-75VH23 CFMT WHM 75 Pu-238 5.20E-031 9.13E-02 2 uCi/g IRep2

I-B75VH-26 ICFMT ]M 175 1 Pu-238 7.229-031 1.31E-011 21uCi/ IRap2 I1 I___ ___ ___
4-B75V\H26 CFMT (Wi 75 Pu-238 5.73E-031 1.30E-01 1 uCi/g IRepl

31-1557 7/30/2001 32,33,34
-126 CFMT WI- 75 Pu-23 5.63E-03 1.27E-01 3 uCL/g Rap3 -

4 CFMT WVH 75 _P-238 5.68E-03 1.43E-01 2 uCt/ I Rep2 (WI-
1 CFMT W_ 175 Pu-238 5.87E-03 1.50E-01 1 uCiIg Repi (WH-I Iu1 1 32,33,34

1 132,33,34 IFD1 CFMT WI- 75 Pu--238 5.32E-031 1.27E-01 3 uCtg IRep3(Wri-
075 1Pu-238 I 8.59E-03 2.11E-01 1 uCi/g Repl (38 I I _

075
21-1621 I-
31-1656 a/
)1-1656 8113/2001
21-1656 8/13/2001

Pu-238
Pu-238
Pu-238
Pu-238
Pu-238
Pu-238
Pu-238
Pu-238

7.98E-031 1.96E-01

................................................9.27E-031 2.62E-01ij 2 uCi/g IRep2(44

2
I] 7.79E-031 2.OOE-01 [ 31uCLg IRap3 (40 : I ____ I___

uCi/g IRep2 (39

)1-1722 8121/2001 46-48,52-51 812012001175WH46,47.48,52,53
21-1722 8/21/2001 46-48,52-5
21-1722 8/21/2001 48-48,52-5
31-1778 8127r2001 62-64
31-1778 8/2712001 62-64
21-1778 812712001 62-64
31-1892 9/1002001 80-84
31-1892 9/10/2001 80-a4

31-1892 9/10/2001 80-84
31-1918 911612001 03
21-1918 9/1612001 3
)1-1918 9/16/2001 03
21-2026 912912001 109-112

5.47.48.52.53
3,47.48,52,53 3FMT IV4H 75 9.22E-031 2.99E-011

94 CFMT ,I _ _ 175 IPu-238 I 9.59E-03 3.71 E-01 1
•4 ZFMT IWVH 75 Pu-238 1.11E-021 3.03E-01 1 uCi/g IRepl (62

CFMT ]H 175 IPu-238 I 1.05E-02 3 93E-01I 3 uCi/• Rep3 (64 I
-FMT 18-I- 75 Pu-238 1.28E-021 4.21E-01 1 uCug IRepl

I 1.299-021 4.06E-O1Il 21uCi/g IRep2 21 1___ ___ ___

1 1.619E-021 4.40E-01 3 uCi/g lRep3
1.60E-021 4.49E-0i1 21uCi/ IRap2 21 ___I 2____
1.55E-021 4.57E-01 1

uCi/g Rap3 1 1 _________I____
uCi/g IRepi I - ij

31-2026 1 9/2612001 108-112 1 9f25/20011'375VM-1108-112 ZFMT IwH
31-2026 926120011 108-112 912512001 975VM-1108-112 CFMT
21-2026 1 9126/2001 108-112 1 9r25/20011B75V*-108-112 ZFMT 1VM 75 Pu-238 1.4
31-2498 11 26/200101 1-09 1 111242001 975'W01 - 09 CFMT ]W (ACT #11) 075 Pu-238 i
31-2498 1 11/26/2001 A1-09 1 11/24120012 75V01 -09 3FMT IW(ACT #11) 1075 Pu-238
21-2498 11/26/20011 10 I -N0931-2498 1/26/2001 1 Ho
31-2498 1 11/26/20011 31 - -[T

0 9

1 1-09 ICFMT jVV (ACT #11() 075 IPu-238 I

,1
1 -09 ZFMT IVM(ACT#11) 1075 Pu-238 4.99E-021 1.17E+001

1 1-09 ICFMT IV (ACT #11) 075 IPU238 1 6.11E-02 1.27E+00_
21-2498 1 11/26/20011 21-09 1 1 1 -09 CFMT VM (ACT #11) 1075 Pu-238 6.75E-021 1.51E900 4 uCi/g

-09 CFMT IW (ACT #11) 1075 iPu-238 1 5.81 E-02 1.27E+001 1 .uCil0
1 -09 3FMT IV(ACT#11) 1075 Pu-238 6.13E.-021 1.37E+00 6 uCI/g lRep6 I I I- ---- _

JPu-238 I 5.04E-02 1.12E+001 3 uCilg Rep3 1 1 1
Pu-239+240 1.16E-031 1.50E-02 2 uCi/g :Rep2 (2

7.26E-041 1.14E-021 9 .01/ RepS (9DB(:l 1I 1___ 1 ___ ___

3 uCi/g Rep3 (3
31-1392 1 7/111/2001 75VM--1-17 7/111/2001175WM ZFMT I-I
31-1392 1 7/1112001 75H1-1-171 7/111/2001 975549-I CFMT
)1-1392 1 7111/2001 75VVM1-171 7/111/20011 75WVH 3FMT lWH-i
1-1392 7/111/20011 75WH1-171 7/11/20011 B75N-I lCFMT WH 75
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AVERAGE
PRIM_SAS_ SAMPOIN UNCERTAINTYV RESULT ACTIVITY Scaling
KEY SAM DATE COMPDAT BOTTLES COLDATE SAMPIDC -T SAMTYPE VITBATCH RES TYPI ALUE VALUE REPNUM ROAUNITS ROAFLAGS NUCLIDE (uCilg)WI Afactors
01-1392 7/111/2001 75WH1-17 7/11t2001 B75W- CFMT W- 75 Pu-239-240 1.57E-03 1.57E-02 4 uCi/g Rep4 (4
01-1392 7111/2001 75W-1-17 7111/2001 B75V%-I CFMT WH 75 Pu-239+240 1.35E-03 1.68E-02 6 uCi/g Rep6 (11
01-1440 7/17/2001 21-23 7117/2001 75WH21-75WH23 CFMT WIH 75 Pu-239+240 2.61E-03 3.78E-02 2 uCilg Rep2
01-1440 7/17/2001 21-23 7/17/2001 75WV21-75WVA23 CFMT WH 75 Pu-239+240 2.33E-03 3.210E-02 3 uCi/g Rep3
01-1440 7/17/2001 21-23 7/17/2001 75Wi21-75VW-123 CFMT WH 75 PL-239+240 2.48E-03 3.33E-02 1 uCi/g Repl
01-1501 7/24/2001 24-29 7123/2001 B75V'4-24-B75VW-26 CFMT W- 75 Pu-239÷240 2.90E-03 5.68E-02 1 uCi/g Rep1
01-1501 7/24/2001 24-29 7123/2001 B75Vi-124-B75VM426 CFMT W- 75 Pu-239+240 2.81E-03 5.44E-02 3 uCi/ Rep3
01-1501 712412001 24-29 7123/2001 B75VW24-B75VW-126 ;FMT WIH 75 Pu-239+240 3.78E-03 5.97E-02 2 uCi/g Rep2
01-1557 7130/2001 32.3334 7120101 75WI32-75WH34 CMT W 75 Pu-239÷240 3.12E-03 7.14E-02 1 uCi/g Repl (WM-I-
01-1557 7/30/2001 32,33,34 7130/2001 75WI32-75VW-134 CFMT W- 75 Pu-239+240 2.85E-03 6.10E-02 3 uCi/g Rep3 (VW-
01-1557 7/30/2001 32,33,34 7/3012001 75WH32-75WH-134 CFMT -IM 75 Pu-239+240 3.05E-03 6.82E-02 2 uCi/g Rep2 (M-1-
01-1621 8/7/2001 38-40 817/2001 75VI-138-75WH-140 CFIMT A- 075 Pu-239+240 4.09E-03 8.98E-02 1 uCi/g Repl (38
01-1621 8/712001 38-40 8(712001 75WH38-75WH40 CFMT 'H 075 Pu-239+240 4.05E-03 8.90E-02 2 uCi/g Rep2 (39
01-1621 8/712001 38-40 8(7/2001 75WI-138-75WH40 CFMT vI- 075 Pu-239+240 3.89E-03 8.99E-02 3 uCi/• Rep3 (40
01-1656 8/13/2001 43 THRU 4 8/13/2001 B75W.-1 #43-45 CFMT WI- 78 Pu-239+240 5.16E-03 1.15E-01 3 uCi/g Rep3
01-1656 8/13/2001 43 THRU 4 8/13/2001 B75V-I # 43 - 45 CFMT WH 75 Pu-239-240 4.65E-03 1.14E-01 1 uCi/g Repi (43
01-1656 8/13/2001 43 THRU 4 8/13/2001 B75W- # 43 - 45 CFMT WI-H 75 Pu-239+240 4.40E-03 1.12E-01 2 uCi/g Rep2 (44
01-1722 8/21/2001 46-48,52-5 8120/2001 75WH46,47,48,52,53 CCFMT 'lH 75 Pu-239+240 4.15E-03 1.23E-01 2 uCi/g Rep2 (01-
01-1722 8/21/2001 46-48,52-5 812012001 75WH46,47,48,52.53 CFMT WI 75 Pu-239+240 5.43E-03 1.36E-01 1 uCi/g Repl (01-
01-1722 8/2112001 46-48,52-5 8120/2001 75W1-146,47,48.52,53 CFMT WI- 75 Pu-239+240 4.87E-03 1.32E-01 3 uCi/g Rep3 (01 -
01-1778 8)27/2001 62-64 8/2512001 75WV62-64 CCFMT 'm-I 75 Pu-239+240 5.87E-03 1.29E-01 1 uCi/j Repl (62
01-1778 8/27/2001 62-64 8125/2001 75WH62-64 CFMT A-H 75 Pu-239+240 5.46E-03 1.63E-01 3 uCi/g Rep3 (64
01-1778 8/27/2001 C2-64 8125/2001 75WV62-64 CCFMT '- 75 Pu-239+240 4.99E-03 1.54E-01 2 uCi/g Rep2 (63
01-1892 9/10/2001 80-84 91412001 75WVM80-75MH84 CFMT WI- 75 Pu-239+240 5.81E-03 1.71E-01 2 uCi/g Rep2
01-1892 9/10/2001 80-84 914/2001 75WH80- 75WH84 CFMT WI 75 Pu-239+240 7.21E-03 1.84E-01 3 uCi!g Rep3
01-1892 9/10/2001 80-84 9/4r2001 75WH80- 75VW184 CFMT HI 75 Pu-239+240 5.58E-03 1.73E-01 1 uCi/g Repl
01-1918 9/16/2001 03 9/15/2001 B75WA CFMT VWH 75 Pu-239+240 6.63E-03 1.89E-01 3 uCi/• Rep3
01-1918 9/16/2001 03 8/15/2001 B75WH CFMT 'l 75 Pu-239+240 6.93E-03 1.82E-01 2 uCi/g Rep2
01-1918 9/16/2001 03 9/15/2001 B75W1H CFMT Al- 75 Pu-239-240 6.87E-03 1.91E-01 1 uCi/g RepI
01-2026 9126/2001 108-112 9/25/2001 B75W-1108-112 CFMT WH 75 Pu-239+240 9.04E-03 1.94E-01 5 uCilg RepS(8108
01-2026 9/26/2001 108-112 9/25/2001 B75VM-1108-112 CFMT WAH 75 Pu-.239+240 9.06E-03 1.99E-01 6 uCi/l RepS (#109
01-2026 9/26/2001 108-112 912512001 B75VI-1108-112 CFMT VlI 75 Pu-239+240 6.53E-03 2.04E-01 8 uCi/q Rep8 (#112
01-2026 9126/2001 108-112 9125/2001 B75WH108-112 CFMT WIH 75 Pu-239÷240 1.03E-02 2.27E-01 7 uCi/g Rep7 (#111
01-2498 11126/2001 01-09 11/24/2001 B75WVI01 -09 CFMT VW(ACT #11) 075 Pu-239+240 3.05E-02 5.36E-01 2 uCi/• Rep2
01-2498 1112612001 01-09 1112412001 B75WO1 -09 CFMT WI (ACT #11) 075 Pu-239+240 2.94E-02 5.10E-01 7 uCi/g Rep7
01-2498 1112612001 01-09 11/2412001 B75WI01 -09 CFMT WI (ACT #11) 075 Pu-239+240 3.29E-02 6.42E-01 4 uCi/g Rep4
01-2498 1112612001 01-09 11/24/2001 B75W01 -09 CFMT WI (ACT#11) 075 Pu-239+240 3.08E-02 5.41E-01 9 uCi/g Rep9
01-2498 1112512001 01 -09 11/24/2001 B75WI01 - 09 CFMT W (ACT #11) 075 Pu-239+240 2.50E-02 5.04E-01 8 uCi/ Rep8
01-2498 11/26/2001 01 -09 1112412001 B75W.MO1 -09 CFMT W (ACT #11) 075 Pu-239+240 2.47E-02 4.86E-01 5 uCi/g Rep5

01-2498 11126/2001 01-09 11/24=2001 B75WIO1 -09 CFMT VM (ACT #11) 075 Pu-239+240 2.49E-02 4.71E-01 3 uCi/g Rep3
01-2498 1112812001 01-09 11/2412001 B75WI01 -09 CFMT WI (ACT #11) 075 Pu-239+240 2.87E-02 5.41E-01 1 uCi/g Repl
01-2498 11126/2001 01-09 11/2412001 B75WI01 -09 CFlMT VW(ACT #11) 075 Pu-23-9+240 3.04E-02 5.89E-01 6 uCi/l Rep6
01-2498 1 1112612001 01-09 11/2412001 I75VIA01 - 09 CFMT WI (ACT #11) Pu242 <5.72E-3 8 uuCg Rep8 (08db
01-2498 11/26/2001 01-09
01-2498 1112682001 01 -09
01-2498 11/26/2001 01-09
01-2498 1112612001 01 -09
01-2498 1112612001 01 -09
01-2498 1112612001 01-09
01-2498 11/26/2001 01-09

01 -09 CFMT WI (ACT #11) 075 Pu242 '5.47E-3 3 uCilg Rep3 (03db
01 -09 CFMT WI (ACT #11) 075 Pu2.42 <6.25E-3 2 uCi/g Rep2 (02db
01 -09 CFMT WI (ACT #11) 075 Pu242 <7.38E-3 4 uCi/g Rep4 (04db
01 -09 CFMT WI (ACT #11) 075 Pu242 <6.21E-3 9 uCi/g Rep9 (09db
01 -09 CFMT WI (ACT #11) 075 Pu242 <5.72E-3 5 uCi/g Rep5 (15 db
01 -09 CFMT VI (ACT#11) 075 Pu242 _6.21E-3 7 uCi/g Rep7 (07db
01 -09 CFMT WI (ACT 811) 075 Pu242 <6.21E-3 1 uCi/g Repl (01db
01 -09 CFMT WI (ACT #11) 075 Pu2.42 <6.69E-3 6 uCi/g Rep6 (06db
-I CFlMT H_75 St90 7.19E-01 250E+01 3 eCi/g Rep3 (30B(:
-. CFMT ___ 75 Sr90 5.73E-01 1.87E+01 5 uCi/g Rep5 (5DB):

/1 CFMT I___H 75 S90 I 6.35E-01 2.11E+01 6 1uCi/g Rep6 II

01-2498 11126/2001 01- 09
--- 75Wl-1-171j-

75WH1-17
Iv5H1-1 I
75H1Al-17 AH CFMT I WHl Srso 6.11 E01I 2.08E+011 I. . 2IuCitg I Rep2(2DB0([ I . .I I

01-1392 IA
jClMT.WI-I 3r90 6.23E-01
_ CFi-M-T- H 175 srgO 5.11E-01

01-1392 ISr9O___01-1392
01-1440 Sr90
01-1440

01-1440
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KEY BOTTLES
SAMPOIN UNCERTAINTYV RESULT_
T ISAMTYPE VITBATCH RES TYP1 ALUE VALUE REP NUM

AVERAGE
ACTIMTY Scaling

SAM-DATE ICOMP CAT COL DATE ISAMP IDC ROAUNITS IROAFLAGS I INUCLII
;FMT JV-I 175 - Isr90 - I - 2.04E.001 8.77E+01 1 4

DE (uCi/) W factors

0 urI/o
a uCi/o

31-1557 7/30=2001 32,33.34 1 3 uCi/g Rep3 (B75
1-157 7/30/2 1 32,33,34

)-57 7/30/21011 32,33,3
31-1621 1 8/7/20011 38-40

2juCi/ q p(7 ___ __

- ICFMT Iw's 1 -75 TSr90 I Z.5066011.09E021 1 uCi/l IRepl (B75
CFMT I H 075 srg0 I 2.99E+00 1.31E+02 1 auClg Repi (38 1 1 1

31-1621 1 8/7/2001 38-40 817/2001 175WI-138-75WH 40 ;FMT WVM 075 1Sr90 2.86E+001 1.25E+02 2 uCtg IRep2 (39
31-1621 81712001 38-40
31-1656 8/13/2001 43 THRU 4
)1-1656 8/13/2001 43 THRU 4
)1-1656 8/13/2001 43 THRU 4
31-1722 8/2112001 46-48,52-5
31-1722 8/21/2001 46-48,52-5
)1-1722 812112001 46-48,52-5
)1-1778 8/27/2001 62-64
)1-1778 8127/2001 62-64
A1-1778 8/27/2001 62-64
)1-1892 9/10/2001 80-84
31-1892 9/10/2001 80-84
31-1892 9/10/2001 80-84
31-1918 9/16/2001 03
31-1918 9116/2001 03
31-1918 9/16/2001 03
31-2026 9826/2001 108-112
31-2026 9126/20011 108-112

M/-40 ICFMT iwi- 1075 5r90 __ 3.280 1.460 ~) Rp 4 __

3-5 CFMT IVvl-I 175 ___ r90 .7+01880 uCi/g Rapt (875 1___
3-45 JCFMT IM 15 5r90 I 3.86E+001 1.69E+021 31uCi/g IRep3 (875 I ___ I___

4#43-45 :FMT IW-H 75 Sr90 3.96E+001 175E+02 2 uCi/g IRep2 (875
7,48,52,53 CFMT W 75 S90 I 4.30E.001 1.95E02 2 uCi/
7,48,52,53 CFMT VA- 175 3r90 i 4.28E+00 1.95E.02 3 uCilg

E+021 2- uCi/g - Rep2 (86 1I
:++021 31uCilg I Rp3(87 1J 1___ ~ I___

ICFMT LVM- 175 1 ISr9o 7.26E+001 3.37E+02 4 uCi/g IRep4 (112
CFMT =V- 75 5r90 I 6.758+0 3.11E+02 2 uCi/g Rep2 (109 1 1

31-2026 1 9/26/20011 1108-1121 9/25/20011B75WH1108-112 ýFMT Il-I 75 Sr9O 8.17E+001 3.80E+02 3 uCilg IRep3 (111 1
31-2026 912612001 108-112 912512001 675V41108-112 CFMT WI-I 75 Sr90 7.09E+080 3.24E+02 1 uCi/g Repl (108
31-2498 1112612001 01 -09 11124/2001 B75VI01 - 09 CFMT WI (ACT #11) 075 _ S90 1.84E+01 9.04E+02 6 uCilg Rep6 (6DB):
31-2498 1112612001 01-09 1112412001 B75W•I01-09 CFMT WI(ACT#11( 075 _ 90 1.696+01 8226+02 3uCil Rep3 (30B):31-2498 11/26/2001 01-09 1112412001 B75VMO1 -09 CFMT WM (ACT#11) 075 _ r90 1.856E+01 8.98E+02 1 uCi/g RepV (131-2498 1112612001 01-09 11/24/2001 B75VI01 -09 CFMT WM (ACT #11) 075 .r590 1.748E+01 8.558E+02 7 uCilg Rep7 (7DB):
31-2498 1112612001 01-09 11/24/2001 B75VI01 -09 CFMT WI (ACT #11) 075 Sr90 1.77E+01 8.70E+02 9 uCi/g Rep9 (9DB):
31-2498 11/2612001 01-09 11124/2001 B75VW01 -09 CFMT WI (ACT #11) 075 Sr90 1.98E+01 9.65E+02 4 uCi/q Rep (4DB):
31-2498 11/26/2001 01-09 11/24/2001 B75WOI01 - 09 CFMT WI (ACT #11) 075 Sr0 1.80E+01 8.69E+02 2 uCI/g Rep2 (2DB):
31-2498 1112612001 01-09 11/24/2001 B75VI01 - 09 CFMT WI ACT #11) 075 Sr0 1.70E+01 8.33E+02 8 uCi/ Rep8 (8DB):
31-2498 11/26/2001 01-09 11124/2001 B75WI01 -09 CFMT VM(ACT#11) 075 Sf90 1.66E+01 8.11E+02 5 uCi/g Rep5
D31-1382 7/1112001 75W1-17 7111/2001 B75WOI- CFMT WV 75 rc99 1.33E-03 1.036-02 11 uCi/g Rep11 (875
01-1392 7/111/2001 75W-H1-17 7111/2001 B75VM-I CFMT W-H 75 Tc99 1.28E-03 8.61E-03 6 uCi/g Rep6 (B75
D1-1392 7111/2001 75VW-I1-17 7111/2001 B75WV1 CFMT W- 75 Tc99 1.39E-03 7.86E-03 4 uCi/g Rep4 (B75
D1-1392 7/111/2001 75VH1-17 7/1112001 B75NVH CFMT W- 75 Tc99 1.17E-03 7.32E-03 5 uCi/g Rep5(B75

01-1392 7111/2001 75WHI1-17 7/111/2001 B75VM-I CFMT W- 75 Tc99 1.29E-03 9.71E-03 10 uCi/g Repl0(B75
D1-1392 7/11/2001 75H1/-17 7/11/2001 B75WV CFMT WI 75 Tc99 1.24E-03 8.07E-03 7 uCi/g Rep7(B75
31-1392 7/111/2001 75VM-I1-17 7/111/2001 B75\&-I CFMT I- 75 Tc99 1.29E-03 8.53E-03 3 uCi/g Rep3(B75 7 -

21-1382 71112001 75WI-Hl-17 7/1112001 B75V- CFMT IVW- 75 Tc99 9.48E-04 8.11E-03 1 uCi/g Rept (B75
31-1392 7/1112001 75WH1--171 7/111/2001B75WI-I CFMT VA 75 Tc99 1.13E-03 7.77E-03 2 uCi/g IRep2 (B75 1 1

7/17/2001 21-23 1 7/17/2001 75VM-121-75VH23 CFMT IH 175 Tc99 [ 1.74E-03 1.558E-02 3 uCi/ Rep3 I I I
7117=2001 21-23 1 7/l712001,75WV21-75WH23 FMT Wi 175 ITc99 I 1.92E-031 1.84E-02 2

2
3
1

uCi/g IRep2

1Rp3 { _ I 1 ___

24-29 1 4-B75VWi26 ICFMT WI-I 175 ITc99 I 2.13E-031 2.31E-02 uCi/g IRepl

D1-1557
11-1621
D1-1621 87I2001 38-40 I 817/2001 75W38-75V•-140 ICFMT I 1075 - Tc99
01-1621 817/2001 [8-40 81712001 75VH38-75WVH40 CFMT IM 1075 Tc99
01-1656 1 8113/2001 43 THRU 4 8/13/20011 B75WH #43 - 45 CFMT WI 75 ITC99 2.65E-031 3.65E-02 1 uCil IRepl I
D1-1656 8/1312001 43THRU41 8/13/2001 B75VI-1#43-45 CFMT M 175 Tc99 _ _I 3.07E-03 4.19E-02 3 uCi/g IRep3
D1-1656 1 8/13/2001 43 THRU 4 8/13/20011 B75VI # 43 - 45 CFMT WI- 175 lTc99 2.95E-031 4.23E-02 2 uCi/g lRep2
31-1 - uCi/g Repl I I

2 uClig Rep2 I I__D1-1
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AVERAGE
PRIMS.A•_ SAMPOIN UNCERTAJNTYV RESULT_ ACTIVITY Scaling
KEY SAM DATE COMP DAT BOTTLES COLDATE SAMP IDC T SAMTYPE VITBATCH RES TYP1 ALUE VALUE REPNUM ROAUNITS ROAFLAGS NUCLIDE (uCi/g) WI factors
01-1722 812112001 46-48,52-5 8120/2001 75,M-146,47,48.52,53 CFMT VAH 75 Tc99 2.71E-03 4.42E-02 3 uCi/g Rep3
01-1778 8127/2001 62-64 8/25/2001 75VW62-64 CFMT VW- 75 Tc99 2.82E-03 4.76E-02 6 uCi/g Rep6 (64DB
01-1778 8127/2001 62-64 8/25/2001 75Vi-162-64 CFMT W- 75 Tc99 274E-03 5.11E-02 5 uCi/g Rep5 (63DB
01-1778 8/27/2001 62-64 8/25/2001 751,-VH62-64 CFMT WH 75 Tc99 2.73E-03 5.06E-02 4 uCi/g Rep4 (62DB

01-2498 1112682001 01-09 11/24/2001 B75W•01 -09 CFMT V (ACT#11) 075 Tc99 6.86E-03 1.67E-01 4 uCi/g Rep4
01-2498 1112682001 01-09 1112412001 B751, 01-09 CFMT WI(ACT#11) 075 Tc99 5.29E-03 1.34E-01 9 uCi/g Rep9
01-2498 11/2612001 01-09 11124/2001 B75WIO1 -09 CFMT WI (ACT#11) 075 Tc99 6.80E-03 1.65E-01 6 uCi/g Rep6
01-2498 1112612001 01 - 09 11/24/2001 B75WA01 - 09 CFMT WI (ACT #11) 075 Tc99 6.90E-03 1.70E-01 1 uCi/g Repl
01-2498 1112612001 01-09 11/24/2001 B75VM01 -09 CFMT WI (ACT#11) 075 Tc99 6.67E-03 1.635-01 3 uCi/g Rep3
01-2498 1112612001 01-09 11/24/2001 B75WIO1 - 09 CFMT W (ACT #11) 075 Tc99 6.55E-03 1.63E-01 5 uCi/g Rep5
01-2498 11/26/2001 01-09 11/24/2001 B75VI01 -09 CFMT W (ACT #11) 075 Tc99 6.58E-03 1.62E-01 7 uCilg Rep7
01-2498 11/26/2001 01-09 11/24/2001 B75VMO1 -09 CFMT WM (ACT#11) 075 Tc99 7.04E-03 1.66E-01 2 uClig Rep2
01-2498 11/26/2001 01-09 11/24/2001 B75VW01 - 09 CFMT WI (ACT #11) 075 Tc99 5.42E-03 1.39E-01 8 uCi/g Rep8
01-1392 7111/2001 75W1HI-17 7/111/2001 B75, A.-I CFMT WV- 75 TotAJphaPu 2.23E-03 4.23E-02 7 uCi/g Rep7 (7
01-1392 7/111/2001 75W.-11-17 7/111/2001 B75WI CFMT VI 75 TotLAphaPu 3.34E-03 4.95E-02 2 uCi/g Rep2 (2
01-1392 7/111/2001 75WVA1-17 7/11/2001 B7VA-i [CFMT WVA 75 TotAlphaPu 2.79E-03 4.46E-02 1 uCil Repl (1
01-1392 7/11/2001 75VIl1-17 7/11/2001 B751/I- CFMT W-,I 75 ToLAlphaPu 2.57E-03 5.35E-02 8 uCi/g Rep8 (8DB):
01-1392 7/1112001 75WHi1-17 7/1112001 B75VM-I CFMT VVII 75 TotAIphaPu 2.08E-03 3.74E-02 9 uCi/g Rep9 (9DB):
01-1392 7/11/2001 75VIA-I1-17 7/11/2001 B751/,-I CFMT Vm 75 TotAlphaPu 3.850-03 5.51E-02 6 uCi/g Rep6 (11
01-1392 7111/2001 75WI-I1-17 7111/2001 B75V- CFMT WI 75 TotAlphaPu 4.51E-03 5.18E-02 4 uCi/g Rep4 (4
01-1392 7/1112001 75W-1I1-17 7/111/2001 B75WM-I CFMT WI 75 TotAl haPu 3.52E-03 5.00E-02 5 uCi/g Rep5(5
01-1392 7/111/2001 75WH1-17 7/11/2001 B75VI-I CFMT WI 75 TotAlphaPu 5.22E-03 8.94E-02 3 uCi/g Rep3(3

01-1440 7/17/2001 21-23 7/1712001 75W.-21-75VW23 CFMT WII 75 ToLAlphaPu 7.80E-03 1.29E-01 2 uCi/g Rep2
01-1440 7117/2001 21-23 7/17/2001 75WH21-75WI23 CFMT WH _ 75 TotAlphaPu 7.02E-03 1.11E-01 3 uCi/l Rep3
01-1440 7/1712001 21-23 7/1712001 75WV21-75VW-123 CFMT WI 75 ToLAJphaPu 7.37E-03 1.13E-01 1 uCi/g Repl
01-1501 712412001 24-29 7/23/2001 B75VW-I24-B75VW-126 CFMT VI 75 TotAiphaPu 1.10E-02 1.90E-01 2 uCi/g Rep2
01-1501 712412001 24-29 7123/2001 B75,M-I24-B75V%-126 CFMT WIH 75 TotAtphaPu 8.64E-03 1.87E-01 1 uCi/l Repl
01-1501 712412001 24-29 7123/2001 B75VIA24-B75VAH26 CFMT WAH 75 TotAlphaPu 8.44E-03 1.81E-01 3 uCi/g Rep3
01-1557 7/30/2001 32,33.34 7/30/2001 75VM-132-75VH34 CFMT V- 75 TotAlphaPu 8.16E-03 1.88E-01 3 uCi/g Rep3 (Wr,--
01-1557 7/30/2001 32.33,34 7/30/2001 75VI-32-75VW-134 CFMT WH I75 TotAlphaPu 8.73E-03 2.11E-01 2 uCi/• Rep2 (WrI-I-
01-1557 7/30/2001 32.33,34 7/30/2001 75WIH32-75WI34 CFMT WI 75 TotAJphaPu 8.99E-03 2.21E-01 1 uCi/g Repl (WI-
01-1621 8/712001 38-40 8/712001 75V18'I38-75VIA40 CFMT WIH 075 TotAlphaPu 1.17E-02 2.90E-01 3 uCi/g Rep3 (40
01-1621 8/7/2001 38-40 8/712001 75WI-138-75VW-140 CFMT WI- 075 TotAlphaPu 1.27E-02 3.01E-01 1 uCi/g Repl (38
01-1621 8/712001 38-40 8/7/2001 75WI-138-75WIH40 CFMT VW-I 075 TotAlphaPu 1.20E-02 2.84E-01 2 uCi/g Rep2 (39
01-1656 8/13/2001 43 THRU 4 811312001 B75WI-I #43-45 CFMT VI 75 TotAphaPu 1.37E-02 3.73E-01 2 uCi/g Rep2 (44
01-1656 8/13/2001 43THRU4 8/13/2001 B75WI-I#43-45 CFMT VI 75 TotAphaPu 1.44E-02 3.77E-01 1 uC/g Repl (43
01-1656 8/13/2001 43THRU4 8/13/2001 B75VWI#-43-45 CFMT WI 75 TotAlphaPu 1.63E-02 3.92E-01 3 uCilg Rep3
01-1722 8/W112001 03 55 /1012001 75WIA,47,48,52,53 CFMT WI 75 ToLAlphaPu 1.34E-02 4.21E-01 2 uCi/g Rep2 (01-
01-1722 8/21/2001 -48,52-5 91252001 75V-146,47,48,52,53 CFMT VI 75 TotAdphaPu 1.54E-02 4.42E-01 3 uCi/g Rep3 (01 -
01-1722 8/21/2001 16-48,52-5 8/20/2001 75VWI-,4748,52,53 CFMT VWI- 75 TotAl haPu 1.70E-02 4.52E-01 7 uCijg Repl (01-
01-1778 912712001 12-64 8925/2001 75VI-162-64 CFMT WIH 75 TotAlphaPu 1.46E-02 5.25E-01 2 uCi/g Rep2 (63
01-1778 892712001 12-64 812512001 75WI62-64 CFMT WI 75 TotAiphaPu 1.70E-02 4.32E-01 8 uCi/g Repl (62
01-1778 8/27/2001 6•2-64 8r2512001 75MH62-64 CFMT mH 75 TotAphau 1.59E-02, 5.56E-01 3 uCi/g Rep3 (64
01-1892 9/10/2001 80-84 914/2001 75VV,-80- 75VV,-84 CFMT m i75 1"otA~phaPu 1.87E-0,2 5.77E-01 2 uCi/g Rep2

01-1892 91126001 00-84 914/2001 75WI80- 75- 84 CFMT WI 75 TotAlphaPu 1.84E-02 5.94E-01 6 uCijg Repl -
01-1892 9/10/2001 180-84 9/4/2001 75VV80- 75MV84 CFMT vH 75 Tot.lphaPu 2.33E-02= 6.24E-01 3 uCi/g Rep3

01-1918 91612001 103 9115/2001 B75W•I CFMT WI 75 TotAlphaPu 2.30E-02 6.30E-01 2 uCi/g Rep2
01-1918 911612001 03 9/15/2001 B75VW0-0 CFMT WI 75 TotAlphaPu 2.24E-02 6.48E-01 uCi/g Rep -

0)1-1918 9/16/2001 03 9/15/2001 B75M~- CFMT Wr 75 TotAlphaPu 2.19E-02: 6.51E-01 3 uCi/g Rep3

01-2026 9/26/2001 =108-112 9/25/2001 B75VM-108-112 ;FMT Wr 75 TotAdphaPu 2.95E-0,2 6.64E-01 5 uCi/g Rep5(#108
01-2026 9/26/2001 ,108-112 9/25/2001 B75VAH108-112 ICFMT IMl 75 TotAlphaP~u 3.33E.-02 7.60E-01 7 uQIg9 Rep7 (#111

01-2026 9/26/2001 108-112 9/25/2001 B75V•-1108-112 ICFMT JV .75 Tot.•phaPu 2.89E-02 6.64E-01 6 uQi/g Rep6 (#109

01-2026 9126/2001 108-112 9/25/2001 B75'M'-108-112 IFTf 7 'tNphad 21-0 6.1E-01 8 uCilg Rep8 (#112
NI-2498 11126/2001 01-09 11/24/2001 B75VMO01- 09 C FMKT IZ(ACT #11) 10%5 IoA~h~ 9.18E-0,! 1.96E+00 6 uCi/g Rep6

_12498 1 1126/2001 01 -09 11/24/2001 B75WMO1 -09 CFMT •M (ACT#11) 1075 I'otA~phaPu I 9.23E-021 1.82E+00 2 uCi/g Rep2

1-48 11/26/2001, 01 -09 11124r2001 B75W01 -09 JCFMT IVM(ACT*11) 1075 irotNphaPv 7.57E-021 1.66E+00 5 uCi/g Rep5

)1-2498 1 11126/2001 01-09 1 11/24/2001 B75WIO1 -09 CFMT WVI(ACT #11) 1075 IotAlphaPu 1.00E-011 2.16E+01 4 uCi/g Rep4

)1-2498 11126/2001 01-09 1
)1-2498 11/26/2001 01 -09 1
31-2498 11/26/2001 01-09 1
)1-2498 11/26/2001 01 -09 1
)1-2498 1112612001 01-09 1
31-1392 7111/2001 75VH-I1-17

1-09 CFMT WI ACT#11) 075 TotAlphaPu 9.19E-021 1.81E+00 9 uCi/g Rep9 -

1-09 CFMT WI(ACT#11) 075 TotAlphaPu 7.480-02 1.68E+00 8 uCi/g Rep8 I
1-09 CFMT WMI(ACT#11) 075 'TotAIppaPu 8.93E-021 1.78E+001 7(uC/g Rep7 I I
1 -09 CFMT WI (ACT #11) 1075 ITot.lphaPu 8.68E-021 1.81E+01 1 uCug IRepl

-09 CFMT WI ACT#11) 075 TotAiphaPu I 7.53E-02 1.59E+00 3 uCilg Rep3
CFMT M 75 <2.28E+2 ug/g Repl
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AVERAGE Scaling
PRIM -SAM- SAMPOIN UNCERTAINTYV RESULT ACTIVITY
KEY SAM_DATE COMPDAT BOTTLES COLDATE SAMP IDC T SAMTYPE VITBATCH RESTYPi ALUE VALUE REP NUM ROAUNITS ROAFLAGS NUCLIDE (uCi/g) VI factors
01-1392 7111/2001 75WHI1-17 7111/2001 B75W-H CFMT WIH 75 U ",3.16E+2 3 ug/9 Rep3
01-1392 7/11/2001 75WH1-17 7111/2001 B75VM-I CFMT WI-I 75 U <3.13E+2 7 ug/g Rep7
01-1392 7/111/2001 75WIH1-17 7/111/2001 B75WM CFMT WI 75 U <2.66E+2 5 ug/g Rep5
01-1392 7/11/2001 75WI-1-17 7/111/2001 B75WVH CFMT WHI 75 U 1<3.30E÷2 4 ug/g Rep4
01-1392 7111/2001 75WI1-17 7111/2001 B75WM-I CFMT WH 75 U 13.34E+2 8 ug/g Rep8
01-1392 7111/2001 75WrI11-17 7/1112001 B75WV CFMT VW-I 75 U "_3.16E÷2 9 ug/g Rep9
01-1392 7/111/2001 75VA-11-17 7/111f2001 B75WV CFMT WI- 75 U <3.13E.2 2 ug/g Rep2
01-1392 7/111/2001 75V5H-117 7/1112001 B75WH-I CFMT W 75 U <2.78E+2 6 ug/9 Rep6
01-2498 11126/2001 01-09 1112412001 B75WI01 -09 CFMT WI (ACT #11) 075 U 8.32E902 2 ug/g Rep2
01-2498 1112612001 01-09 11/2412001 B75WI01 -09 CFMT WI(ACT#11) 075 U 8.87E+02 6 ug/g Rep6
01-2498 1112612001 01-09 11/24/2001 B75VW01 -09 CFMT WI (ACT #11) 075 U 8.54E+02 4 ug/g Rep4
01-2498 11/2612001 01-09 11124/2001 B75W01 -09 CF"MT WI(ACT #11) 075 U 8.21E+02 3 ug/g Rep3
01-2498 11/26/2001 01-09 11/2412001 B75WI01 -09 CFMT WI(ACT#11) 075 U 8.19E602 9 ug/g Rep9
01-2498 1112612001 01-09 11/2412001 675VW01 - 09 CFMT WI (ACT #11) 075 U 8.66E+02 7 ug/g Rep7
01-2498 1112612001 01-09 112412001 875WI01 -09 CFMT WI (ACT#11) 075 U 8.40902 8 u / __ Rep8

01-2498 11W26/2001 01-09 11/2412001 B75WI01-08 CFMT VW (ACT #11) 075 U 8.05.02 1 uglg Repl
01-2498 11126/2001 01-09 11/24/2001 B75I01 -09 CFMT W (ACT 11) 075 U 8.32E.-02 5 ug/g Rep5
01-2573 12/6/2001 8126/20021 Ithr 9 12/6/2001 B75 WGF 1-9 CFMT WGF (ACT #18 75 U U 5.30E+02 2 ug/g Rep2
01-2573 1216/2001 812612002 1 thru 9 12r192001 B75 WGF 1-9 CFMT VVGF (ACT #18 75 U <5.24E÷2 4 ug/g Rep4
01-2573 1216/2001 8126/2002 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 . 128/12001 912612002 1 thr9 1216/2001 B75 WGF 1-9 CI-MT WGF 1ACT 81875 rU B75 1-4.79+2 8 9 Rep
01-2573 12/9/2001 8126120021 thru9 12/812001 B75FWGF- 1-9 CFMT WGF (ACT #18 75 U __-4.03E+2 1 ugl/ Rep1
01-2573 12/6/2001 8126/2002 1 thru 9 12/6/2001 975 WGF 1-9 CFMT WGF (ACT #18 75 U 1-4.03E+2 9 ug/g Rep9
01-2573 12/9/2001 8/26/2002 1 thin 9 12/6/2001 B75 WGF 1-9 CFMT WGF (ACT #18 75 U 45.76032 5 ug/g Rep5

01-2573 121612001 8/26/200211 thin 9 12/6/2001 B75 WGF 1-9 CFMT WGF (ACT #18 75 U <4.78E+2 _ 3. u _ Rep3
01-2573 12/612001 8/26/20021 thn. 9 12/6/2001 B75 WGF 1-9 CFMT IMF (ACT #18 75 1 U _ _ I4.42E+2 I 7 ug/f _ Rep7 I_
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APPENDIX 7 - RADMAN Waste Stream Report
RADMAN Waste Stream

New Waste Stream Data

Rýoprt Date : 3i2212004 durln New Waste Stream Ro vv.;o 0!1te" 03a22 2004

Generating Proes
State Code
Sotidification A~gent

'/trification Operations
NIA
<mnone,

Choojmcil FoOOn
Acrtfv3ed Metal
Phytsical Form
Activity Urlas

(j Iass
Nu

Solid
u~iIo.m

H-3

C.14

K-40

Mn-54

Ki-63

Sr900
Zr-95

'I c-99

1-129

Cs-!37

Ce-144

Eu-1 5-

Th-228

Th-230

Th-232

U..232

U-233

IJ-234

U-235

U-236

IJ-238

Np-237

Pu-2'48

Pu-239..?? ........
Pu-240

P._ -41

- -- ---------------,4r .-tr,77'y L; CT, 1 i,ý ýCam..g Fact5c Base H-1-lide

1,89E-02

1.1 5E-02

4.44E-02

8.12E-02

4.95E-02
5.50E-01

1.36E202

1.37E+01

6.00'-03

3,06E-103
2.38E+03

1.40E+00

6.93F-01

2.85E-02

1.98E-04

2. 8E-04

2.74E-02

1.12E.-02

5.32E-03

2.04E-C4
0. 12F-04

1.22E 03

3.30E-03

3.73E-01

8.58E-02

6.55E-02

FP

AP

NO

AP

AP

AP
FP

Fr,

FP

FP

.-P

AP

AP

AP

NO

AP

AP

NO

NO

AP

NO

TR

TR

TR

TR
1-p

4.84E-06

1.8.!E-05

3.42,ý05

2.08E.05

2.31E-04

5.73E.02

5.76E-03

2.52F-03
'-LLD,

1.002-400

<LLD>

2 92E-04

1.20E.05

8.32E-08

9. 15E-08

1 15E-05

4.71E-06

2.24E-06

8 58E-08

2.57E-07

5.1 3E-0-7

1 41E-C02

1.57E-04
3.61 E-05

2.7 -E,05

Cs- 137

Cs-137

CS. 137

C',-1 37

Cs-137

Cs .137

Cs-i 37

Cs-137

CS-13 7

Cs-137

Cs-137

Cs-1137

Gs-1 37

Cs-113.7

Cs-137

CS-2 31

Cs-137

Ctt-'1:3

Cs 137

CS-137

Cs-137

0

TR
.. .. e,,, Al~rt Ntde

T
rr aco B s N_~

I Rudi ýeNan7e
Arn-241

Arn-243

Cm-242

Gm-243

Activity

1.9GE-002

16E-01

0.28E-03

Nuclide Type
T-R

TR

I R

TR

Scaling Fa-tor
. 6.84E-04

7.98E-0s

14.8E-05

3.90E-06

-r--.
Bacp Nue
Cs-1,37

Cs-137

Cs.137

Cs- 137

Co-24_• _ 2.42E-01 R ; 1.02E-04 Cs-137
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APPENDIX 8

Plugged Discharge Port

(Spout) Activity and Decay

Correction Calculations

(RADCALC)
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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 1.93E-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 8.35E-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-0S 2.81E-06 1.36E-05 2.07E-01

Cs-137 1.15E+03 1.OOE+00 1.OOE+00 1.OOE+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+00

Pu-238 1.26E-01 1.09E-04 1.59E-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

6/26/2014 3:46 PM

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

Performed By: Chris Brandjes
Checked By:

Input Information

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

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

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

Gm TBq
4.957E-04 8.214E-05
1.216E+03 3.182E-04
2.024E-06 5.809E-04
2.589E-05 1.084E-03
1.895E-03 3.959E-03
6.234E-01 3.186E+00
1.233E-04 9.805E-02
9.295E-01 5.809E-04
1.323E+01 4.255E+01
1.080E-03 1.080E-02
6.783E-06 2.057E-04
1.882E-03 1.436E-06
3.958E+02 1.606E-06
2.397E-04 1.957E-04
2.242E-01 7.992E-05
1.657E-01 3.811E-05
1.828E+01 1.462E-06
1.862E+00 4.403E-06
7.170E+02 8.917E-06
1.003E+00 2.616E-05
7.358E-03 4.662E-03
4.853E-01 1.114E-03
1.009E-01 8.473E-04
3.314E-03 1.269E-02
1.118E-01 1.417E-02
2.278E-02 1.684E-04
1.305E-06 1.598E-04
5.079E-05 9.213E-05
8.172E-04 2.461E-03

Total Activity: 1.240E+03 4.589E+01
Radionuclides with an A1/A2 fraction of less than 0.001 will not be shown in the output.

Container Data:
Container Void Volume:
Container Mass:
Mass of solid beryllium, lead, graphite, and hydrogenous

material enriched with deuterium:
Gross Mass:

0

0
100

m^3
kg

kg
kg

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

Normal
Solid
1.35
99

Page 1

ft^3
kg
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Radcalc 4.1
File Name: Melter Spout_062614.rad

6/26/2014 3:46 PM

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: 11/26/2001
Date container sealed: 9/2/2014

0

0
0

kg

kg
m^3

-------------------- == Radioactive Decay Results

Decayed Source:
Isotope
C-14
K-40
Mn-54
Co-60
Ni-63
Sr-90
Y-90
Zr-95
Nb-95
Nb-95m
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-2110
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
2.217E-03
8.600E-03
4.997E-07
5.467E-03
9.799E-02
6.332E+01
6.333E+01
3.172E-22
6.994E-22
3.631 E-24
1.570E-02
8.566E+02
8.086E+02
1.043E-01
7.135E-16
5.014E-14
1.863E-09
1.733E-03
5.578E-08
4.495E-1 1
2.582E-06
3.755E-08
1.868E-09
4.823E-03
2.140E-07
5.969E-25
3.745E-08
1.868E-09
4.823E-03
2.582E-06
2.141E-07
1.527E-15
3.454E-08
5.099E-12
3.089E-03
2.527E-06
2.140E-07
1.868E-09
4.823E-03
2.141E-07
7.472E-15
2.583E-06
4.067E-1 1
1.574E-15
3.099E-10
4.067E-14
1.868E-09
4.823E-03
2.141 E-07

Gm TBq
4.949E-04 8.201 E-05
1.216E+03 3.182E-04
6.443E-11 1.849E-08
4.831 E-06 2.023E-04
1.735E-03 3.626E-03
4.584E-01 2.343E+00
1.165E-04 2.343E+00
1.476E-26 1.174E-23
1.779E-26 2.588E-23
9.524E-30 1.344E-25
9.295E-01 5.809E-04
9.854E+00 3.169E+01
1.503E-06 2.992E+01
3.857E-04 3.858E-03
6.370E-24 2.640E-17
2.308E-22 1.855E-15
9.781E-18 6.893E-1 1
5.852E-12 6.412E-05
1.364E-16 2.064E-09
6.527E-20 1.663E-12
5.602E-13 9.555E-08
4.888E-10 1.390E-09
7.567E-17 6.911E-1 1
3.471 E-09 1.785E-04
6.528E-15 7.919E-09
6.629E-09 2.208E-26
3.018E-13 1.385E-09
4.548E-18 6.911E-1 1
3.292E-10 1.785E-04
1.334E-13 9.554E-08
4.848E-15 7.921 E-09
1.292E-23 5.648E-17
7.686E-12 1.278E-09
4.921 E-23 1.887E-1 3
1.730E-20 1.143E-04
2.004E-22 9.349E-08
6.646E-22 7.919E-09
6.337E-23 6.91 1E-1 1
1.385E-14 1.784E-04
7.689E-16 7.921E-09
1.424E-29 2.765E-16
1.605E-18 9.555E-08
1.179E-21 1.505E-12
1.650E-24 5.823E-17
3.219E-24 1.147E-11
2.751E-26 1.505E-15
1.436E-19 6.911E-11
5.248E-12 1.784E-04
1.392E-12 7.921E-09

Page 2
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Radcalc 4.1
File Name: Melter Spout_062614.rad

6/26/2014 3:46 PM

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

2.583E-06
2.623E-1 1
1.868E-09.
4.823E-03
2.591 E-06
2.143E-07
3.409E-05
2.583E-06
1.901 E-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
2.41 OE-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-1 1
1.854E-03
4.067E-02

1.487E-14
6.782E-19
3.647E-14
3.012E-08
6.607E-1 1
2.168E-07
1.250E-07
4.451 E-1 1
2.628E-1 1
1.525E-11
6.035E-14
5.883E-06
1.224E-05
1.888E-03
7.432E-1 1
3.958E+02
1.041 E-08
2.258E-07
3.414E-08
1.830E-13
3.510E-13
2.111E-04
2.242E-01
1.664E-01
1.828E+01
9.774E-10
1.862E+00
5.583E-1 1
7.170E+02
1.005E+00
1.959E-08
6.653E-03
4.852E-01
1.011E-01
1.787E-03
1.11OE-01
2.276E-02
3.164E-15
3.781 E-05
4.998E-04

9.555E-08
9.705E-13
6.911E- 11
1.784E-04
9.585E-08
7.930E-09
1.261 E-06
9.555E-08
7.033E-1 1
1.261 E-06
6.861E-1 1
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
1.11 3E-03
4.403E-06
1.686E-07
8.917E-06
2.622E-05
1.681E-04
4.215E-03
1.1 13E-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

Total Activity: 1.793E+03
w/o Daughters: 9.209E+02

Decay Heat:
Heat Generated on Start Date:
Heat Generated on Seal Date:

1.408
4.551

W
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:
ACEM Umit Fraction:
ALEC Limit Fraction:

Yes (ACEMs and ALECs > 1.0)
32470000 ACEMs (Number of ACEMs)
3.407E+09 ALECs (Number of ALECs)

Page 3
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Radcalc 4.1
File Name: Melter Spout_062614.rad

6/26/2014 3:46 PM

* 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-11:
LSA- III:
Specific Activity:

HRCQ Determination:
HRCQ:
A2 Limit Fraction:
Activity:

Fissile Determination:
Fissile:

Fissile Excepted Determination:
Fissile Excepted:
Fissile Mass:
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:

4.133E+11 Bq

B
82.44

No
82.44
1793
66.34
Yes
Yes (c)

No
No
Yes
0.0008327
0.01811

No
82.44
1793
66.34

Yes

Yes (c)
18.99

0
1000
0

0
99000
98980
737.5
0.2242
18.28
2.478
0.5947
0.4852
0.001787

Yes
2366

(A2s > 1.0)
A2s (Number of A2s)

A2
Ci
TBq

A2/gm
Ci/gm

A2s
Ci
TBq

gm

(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

gm
gm
gm

gm
gm
gm
gm
gm
gm

gm
gm
gm

(RQs >= 1.0)
RQs (Number of RQs)

Shipping Papers and Labels:
Isotope Number of A2s

+ Cs-137 52.82
+ Am-241 14.08
+ Sr-90 7.809

Fraction of A2s
0.6408
0.1707
0.09473

Cumulative A2s
52.82
66.9
74.71

Cumulative Fraction of A2s
0.6408
0.8115
0.9062

Page 4
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Radcalc 4.1
File Name: Melter Spout_062614.rad

6/26/2014 3:46 PM

" 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 49 CFR 173.433.
* Radionuclides comprising less than 0.1% of the total A2s are not shown in the list.

-- uuL uLiassitication HpSt]It-

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

DOE-STD- 1027 Category Determination:
Category: Cat 3 (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:
FGR-1 1 DE-Ci:

TRU Waste Determination:
TRU Waste:
TRU Activity:

0.6396
0.8536

Yes
5601

12.46
0.577

(TRU activity > 100 nCi/gm)
nCi/g

WIPP Quantities:
FGE Value:
PE-Ci Value:

NRC Classification Results

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

NRC Container Category:
Container Category: III
LSA-h: No
LSA-11: No
LSA-111: Yes
Total Activity: 1793 Ci
A2 Limit Fraction: 82.44 A2s

Page 5
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APPENDIX 9

Airborne Sample Analysis

from Vitrification Cell
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APPENDIX 9 - Airborne Sample Analysis

Analysis of Multiple Sample Data Sets (SCAL)

Sample Data Set Scaling Factor Comparison

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

Session Date: 7/1/2014

Page: 1

Waste Airborne c Airborne C Airborne c Airborne c Airborne c Airborne c Airborne c Airborne c Airborne c Airborne c

ontaminati ontaminati ontaminati ontaminati ontaminati ontaminati ontaminati ontaminati ontaminati ontaminati
on on on on on on on on on on

Date: 11/02/1999 11/02/1999 11/02/1999 11/12/1999 11/12/1999 11/12/1999 11/12/1999 11/12/1999 01/21/2000 01/21/2000 Average

Sample Id: 99-1961 99-1959 99-1960 99-2062 99-2085 99-2060 99-2061 99-2059 99-2085# 99-2061# Data Set

10 6 Scaling

Units: uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Sample uCi/Sample Factor

Nuclide Sample Scaling Factors

Co-60
Sr-90
Tc-99
Cs-1 37
Eu-154
Pu-238
Pu-239
Pu-240
Arn-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

8.92E-05
3.09E-01
3.63E-05
1.OOE+00
2.48E-03
5.62E-04
1.46E-04
1.02E-04
4.97E-03

2.22E-04 * 1.29E-04
5.65E-01 5.OOE-01 4.63E-01
3.04E-06 4.80E-05 5.52E-07
1.OOE+00 1.OOE+00 1.O0E+00
5.1OE-03 4.30E-03 3.05E-03
1.04E-03 5.70E-04 1.02E-03
2.70E-04 1.52E-04 2.71E-04
1.88E-04 1.05E-04 1.88E-04
9.62E-03 6.80E-03 7.49E-03

8.41 E-05
3.83E-01
1.95E-05

1.OOE+00
3.10E-03
7.36E-04
1.90E-04
1.32E-04
4.55E-03

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

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

4.91 E-05 3.66E-04 1.11 E-03 1.81 E-04
1.92E-01 4.93E-01 1.66E-01 3.48E-01
2.24E-07 9.88E-06 1.18E-05 3.42E-06

1.OOE+00 1.OOE+00 1.00E+00 1.OOE+00
1.46E-03 4.37E-03 1.17E-03 2.73E-03
3.09E-04 8.99E-04 2.18E-04 5.89E-04
8.18E-05 2.32E-04 5.60E-05 1.53E-04
5.66E-05 1.62E-04 3.89E-05 1.06E-04
2.74E-03 5.42E-03 4.62E-03 5.33E-03

* 1.34E-06 1.71E-06 2.99E-06
* 9.77E-05 9.05E-04 5.88E-04
* 3.72E-04 1.45E-03 1.45E-03
* 2.11E-05 7.88E-05
* 1.51E-03 9.93E-04 2.41E-03

* 1.59E-05 5.78E-05 5.99E-05
* 1.06E-02 2.79E-03 1.07E-02
* 4.11E-05 1.56E-04 1.58E-04

** 1.13E-06 3.05E-06 3.66E-06
* 3.96E-07 1.07E-06 1.29E-06

** 3.08E-08 1.36E-07 1.28E-07
* 7.17E-08 3.18E-07 2.98E-07
** 2.55E-07 * 9.48E-07

** - Indicates NO Value for Nuclide
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Page : 2

Waste: Airborne c Airborne C Airborne c Airborne c Airborne c Airborne c Airborne c Airborne c Airborne c Airborne c

ontaminati ontaminati ontaminati ontaminati ontaminati ontaminati ontaminati ontaminati ontarninati ontarninati
on on on on on on on on on on

Date: 11/02/1999 11/02/1999 11/02/1999 11/12/1999 11/12/1999 11/12/1999 11/12/1999 11/12/1999 01/21/2000 01/21/2000 Average
Sample Id: 99-1961 99-1959 99-1960 99-2062 99-2085 99-2060 99-2061 99-2059 99-2085# 99-2061# Data Set

10 6 Scaling
Units: uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Sample uCi/Sample Factor

Nuclide Sample Scaling Factors

Np-237 ................ 2.40E-06 7.59E-07 2.67E-06
Pu-241 ................ 5.48E-03 1.36E-03 5.39E-03
Pu-242 ................ 5.17E-06 3.66E-06 8.60E-06
Am-243 .... ........... 2.96E-04 1.69E-04 4.41 E-04
Cm-242 ................ 5.32E-05 5.71 E-05 1.09E-04
Cm-244 ................ 1.06E-03 8.91E-04 1.92E-03
Cm-245 ..... * .. 2.38E-03 1.83E-03 4.13E-03
Cm-246 ........ ** .. 3.88E-04 2.99E-04 6.72E-04

** - Indicates NO Value for Nuclide
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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)

Session Date : 7/1/2014
Page: 1

Waste: Airborne c
ontaminati
on

Units: uCi/Swipe

Sample Id: 99-1961

Airborne C
ontaminati
on

uCi/Swipe

99-1959

Airborne c
ontaminati
on

uCi/Swipe

99-1960

Airborne c
ontaminati
on

uCi/Swipe

99-2062

Airborne c
ontaminati
on

uCi/Swipe

99-2085

Airborne c
ontaminati
on

uCi/Swipe

99-2060

Airborne c
ontaminati
on

uCi/Swipe

99-2061

Airborne c
ontaminati
on

uCi/Swipe

99-2059

Airborne c
ontaminati
on

uCi/Sample

99-2085#
10

Airborne c
ontaminati
on

uCi/Sample

99-2061#

6

01/21/2000Date : 11/02/1999 11/02/1999 11/02/1999 11/12/1999 11/12/1999 11/12/1999 11/12/1999 11/12/1999 01/21/2000

The Topical Criteria for Co-60 (+1- 2) are Exceeded as Follows :

Sample

Average

Variance

0.01

0.01

2.17

0.00

0.01
3.19

0.09
0.01

7.15

The Topical Criteria for Cs-1 37 (+/-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)

Session Date : 7/1/2014

Page: 1
Waste:

Date :

Sample Id:

Units :

Nuclide

Co-60
Sr-90
Tc-99
Cs-1 37
Eu-1 54
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 c Airborne C Airborne c Airborne c Airborne c Airborne c Airborne c Airborne c Airborne c Airborne c
ontaminati ontaminati ontaminati ontaminati ontaminati ontaminati ontaminati ontaminati ontaminati ontaminati
on on on on on on on on on on
11/02/1999 11/02/1999 11/02/1999 11/12/1999 11/12/1999 11/12/1999 11/12/1999 11/12/1999 01/21/2000 01/21/2000

99-1961 99-1959 99-1960 99-2062 99-2085 99-2060 99-2061 99-2059 99-2085# 99-2061#

10 6

uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Sample uCi/Sample

Sample Abundances in %

0.00677 0.01402 ** 0.00874 0.00604 0.00707 0.00730 0.00410 0.02394 0.09366
23.44375 35.72570 33.06920 31.37935 27.49610 29.32729 20.04233 16.03183 32.28174 14.04884

0.00275 0.00019 0.00317 0.00004 0.00140 0.00003 0.00003 0.00002 0.00065 0.00100
75.91960 63.23449 66.13839 67.79719 71.87101 69.91417 79.45353 83.57577 65.50503 84.41625

0.18810 0.32242 0.28461 0.20673 0.22269 0.23200 0.14244 0.12195 0.28650 0.09859
0.04266 0.06600 0.03768 0.06928 0.05292 0.05132 0.03593 0.02586 0.05891 0.01836
0.01109 0.01706 0.01003 0.01838 0.01367 0.01354 0.00880 0.00683 0.01520 0.00473
0.00771 0.01188 0.00697 0.01274 0.00947 0.00943 0.00613 0.00473 0.01059 0.00328
0.37755 0.60823 0.44996 0.50755 0.32669 0.44515 0.30350 0.22891 0.35510 0.39004

..... ** .......... 0.00009 0.00014

................ 0.00640 0.07641
................ 0.02435 0.12200

................ **4 0.00139 **

................ 0.09859 0.08380
............... 0.00104 0.00488
................ 0.69406 0.23538
................ 0.00269 0.01319
................ 0.00007 0.00026
... *............ 0.00003 0.00009
................ *0.00000 0.00001
............... 0.00000 0.00003
.... *.........*...** 0.00002 **

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
0.00569
0.17436
0.00432
0.77533
0.01142
0.00026
0.00009
0.00001
0.00002
0.00007

** - Indicates NO Value for Nuclide
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Page: 2

Waste:

Date :

Sample Id

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

Airborne C
ontaminati
on

11/02/1999

99-1959

Airborne c
ontaminati
on

11/02/1999

99-1960

Airborne c
ontaminati
on

11/12/1999

99-2062

Airborne c
ontaminati
on

11/12/1999

99-2085

Airborne c
ontaminati
on

11/12/1999

99-2060

Airborne c
ontaminati
on

11/12/1999

99-2061

Airborne c
ontaminati
on

11/12/1999

99-2059

uCi/Swipe uCi/Swipe
Sample Abundances in %

uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe

Airborne c
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

**

Average

Data Set

Abundance

0.00019
0.38917
0.00062
0.03185
0.00786
0.13883
0.29799
0.04855

** - Indicates NO Value for Nuclide
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Analysis of Multiple Sample Data Sets (SCAL)

Sample Data Set Value Comparison

(Last Column is Average Value for All Data Sets)

Session Date: 7/1/2014

Page: 1
Waste: Airborne c

ontaminati
on

Date: 11/02/1999

Sample Id: 99-1961

Airborne C
ontaminati
on

11/02/1999

99-1959

Airborne c
ontaminati
on

11/02/1999

99-1960

Airborne c
ontaminati
on

11/1211999

99-2062

Units :
Nuclide
Co-60
Sr-90
Tc-99
Cs-137
Eu-1 54
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

uCi/Swipe uCi/Swipe

4.97E-05 1.57E-04
1.72E-01 4.OOE-01
2.02E-05 2.15E-06
5.57E-01 7.08E-01
1.38E-03 3.61E-03
3.13E-04 7.39E-04
8.14E-05 1.91E-04
5.66E-05 1.33E-04
2.77E-03 6.81 E-03

uCi/Swipe uCi/Swipe

** 2.36E-04
1.22E-01 8.47E-01
1.17E-05 1.01E-06
2.44E-01 1.83E+00
1.05E-03 5.58E-03
1.39E-04 1,87E-03
3.70E-05 4.96E-04
2.57E-05 3.44E-04
1.66E-03 1.37E-02

Airborne c
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
2.51 E-04
1.74E-04
6.OOE-03

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

Airborne c
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

Airborne c
ontaminati
on

11/12/1999

99-2059

uCi/Swipe

1.56E-04
6.10E-01
7.11 E-07
3.18E+00
4.64E-03
9.84E-04
2.60E-04
1.80E-04
8.71 E-03

Airborne c
ontaminati
on

01/21/2000

99-2085#

10

uCi/Sample

1.78E-03
2.40E+00
4.81 E-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
1.81 E-03
1.03E-04
7.33E-03
7.74E-05
5.16E-02
2.OOE-04
1.16E-02
1.89E-03
5.49E-06
1.93E-06
1.50E-07
3.49E-07

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
2.51 E-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
1.31 E+00
3.57E-03

-7.71 E-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

**

- - Indicates NO Value for Nuclide
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Page : 2

Waste : Airborne c Airborne C Airborne c Airborne c Airborne c Airborne c Airborne c Airborne c Airborne c Airborne c
ontaminati ontaminati ontaminati ontaminati ontaminati ontaminati ontaminati ontaminati ontaminati ontaminati
on on on on on on on on on on

Date: 11/02/1999 11/02/1999 11/02/1999 11/12/1999 11/12/1999 11/12/1999 11/12/1999 11/12/1999 01/21/2000 01/21/2000 Average
Sample Id: 99-1961 99-1959 99-1960 99-2062 99-2085 99-2060 99-2061 99-2059 99-2085# 99-2061# Value

10 6 ALL
Units: uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Sample uCi/Sample Data Sets
Nuclide

U-238 ** ** ** ** ** ** ** ** 1.24E-06 ** 1.24E-06
Np-237 ....... **....... 1.17E-05 1.04E-06 3.49E-06
Pu-241 ................ 2.67E-02 1.86E-03 7.05E-03
Pu-242 ............... 2.52E-05 5.02E-06 1.12E-05
Am-243 ............... 1.44E-03 2.31 E-04 5.77E-04
Cm-242 ................ 2.59E-04 7.82E-05 1.42E-04
Cm-244 .............. 5.18E-03 1.22E-03 2.51E-03

Totals: 7.34E-01 1.12E+00 3.69E-01 2.70E+00 1.84E+00 3.82E+00 1.40E+00 3.80E+00 7.43E+00 1.62E+00 1.81 E+00

Co-60/

Cs-137 Ratios: 8.92E-05 2.22E-04 1.29E-04 8.41E-05 1.01 E-04 9.19E-05 4.91E-05 3.66E-04 1.11E-03

** - Indicates NO Value for Nuclide
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Analysis of Multiple Sample Data Sets (SCAL)
NRC Criteria for Scaling Factors (+1- 10) are Exceeded as Follows :

Session Date : 7/1/2014
Page: 1

Sample

Scaling Factor

Average

Scaling FactorNuclide Sample Id Date

. --- --- .. ------.. 9.. . . -9 1

Tc-99 99-1961 11/02/1999

Tc-99 99-1960 11/02/1999
Tc-99 99-2059 11/12/1999

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

3.63E-05 3.42E-06

2.24E-07 3.42E-06

Variance

10.61
14.03
15.28
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APPENDIX 10

Melter Smear Survey Report
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APPENDIX 10 - Melter Smear Survey Report
124255 Radiation and Contamination Survey Report

Survey Number West Valley Nuclear Services Co.

Location EDR Instruments Used

Work Area EDR TYPE SERIAL # EFF.

Purpose Of SUPPORT ENTRY SC 1 7 7_-7' ;;_-____

Survey GM I____Survey IONIZATION I"fr/

PROPORTIONAL

Additional Information Attached EJ YES NO ON BACK

SMEARABLE NET

AREAJMATERIALS SURVEYED (DPM/100 cm ý DIRECT CHECK RADIATION LEVEL

COUNT TIME.LMIN NET CPM C
ALPHA BETA ALPHA BETA DING DISTANCE Factor

Atc) - _

(33 .-k.ez,-~ ,,, . -- </'Z• __ _.._

ILo L•O.; Z.c: z- .,._-_ ,/,___-

(,,• 5,.,,- ,,1--LF-Z I -____- ----

3 -,_

•/=!_____i_-_ ' ___ _ .',-

CONCLUSIONS -AREAIMATERIALS IRELEASABLE NON-RELEASABLE INFORMATION ONLY

COMMENTS (IF ANY): . "A..Y

RECOMMENDATIONS: •NO FURTHER ACTION REQUIRED U FURTHER ACTION REQUIRED

IF FURTHER ACTION REQUIRED, DESCRIBE:

Technician SMITV 0 NIEL 9 ,• • Date: 20 Apr 2004 Reviewer Date:
Name Name (Print):

S.gnature: .ine: ~ Signature: Time: /3' . .

WV-1156 Rev.-1 12425

WV-1 156, Rev. 10 124255
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SMEARABLE NET COMMENTS:
fDR4/lOC ci 21

Count Time M n

S ALRIA e

< __ \-e --ZOO

15-7

6 '90,;:ý

7 < ±IýI
3 7!2,Z2

1-7 ;Z- -79

N

Cd,

7
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APPENDIX 11

Radiological Engineering

Calculation (CALC-2007-048)
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Radiological Engineering Calculation

CALC-2007- 048
Page lof 2

Rule of thumb calculation 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.

Given

1. This is for paper smears only; cloth smears typically pick up more activity.
2. The primary beta-gamma isotopes are Cs-1 37 and Sr-90.
3. Smear is 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) RO-20 in a plastic bag, lmR/hr = approximately 67,000 dpm beta-
gamma. .

( "a_
Prepared by: David Biela

Print Name / Signature / Date
T-.2-Z jd&_ A 6'-07

Peer Reviewed by:
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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- dprn (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 Surface Area Activity

and Decay Correction

Calculation S (RADCALC)
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APPENDIX 12 - Melter Act and Decay Calc for Exterior Surface Contamination

Slhde. FAee o

SW.• AdlK-t

O popp.e W.d.

5.01..

5.01.0.)ooo')SoSh

bogs), (ho) d.)bO (6) 0,0. (ho') (0.0') old..

Z X.
t1

Mole, body 505.5

MoeUr Id 505.5

MogN), (04

Mole, body & b5-e 520.

-h.19h. 0r00 (t-oie 2) 36.-75

LUd Aooblo ,00 U5.75

75.75

21.s

Q4.-

WIdth h.)

7991.625 5-3.7 10311-4

259,.75 1667S.77 3335s1.-

57005.

s*.) ( (-011e*W~f( ,.¢MSsl

_ i~ " ._ _ _ iT :: ...

.0 ". 'u7cx25).00"0

7:

So,

Aooohotbqoloooooo 00114 .0 MeLISS

Tot. •000. rnof M.5.r boo- 503141.001 .0

Redlu r re

05 1410.7 910.0

.1.d. -0 . ML . 5222661.01.

As. leegih
(ho)

T 5O) Al ,oO TCIoo ll

Soear Result 0.ille 5001.00 WIpe Iota) 001

WOO 52.ac.0 AOreao z 070 ffhlolo dp./o 0 Tol . dp.1 (Cd )
6 10 2-•U M -Z• 2.-94[1- .

L p oP Eol.e- - -no/hr -07,000 dp. 0"
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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) Isotope Factors Isotope Scaling Factors % Abundance Act (Ci)
Cs-137 1.00E+00 Cs-137 1.OOE+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 Sr-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 C-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-06 U-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 2.15E-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
1Th-228 7.08E-06 Th-228 7.08E-06 0.00048% 4.56E-05
Np-237 2.63E-06 Npý237 2.63E-06 0.00018% 1.69E-05
1Th-232 1.30E-07 Th-232 1.30E-07 0.00001% 8.35E-07
1Th-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

1. Used maximum smear result from Survey Number 124255 to calculate total act on exterior of melter.
2. Used 67,000 dpm = I 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
File Name: Act Calc for Exterior Surface Contamination.rad

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.red

Performed By: Chris Brandjes
Checked By:

Comments:
Activity Calc for Exterior Surface of Melter

Input Intormation

Initial Source Data:
Isotope
H-3
C-14
Fe-55
Co-60
Ni-59
Ni-63
Sr-90
Tc-99
1-129
Cs-137
Pm-147
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

Ci
1.920E-05
3.780E-03
1.580E-02
1.310E-03
5.070E-04
1.550E-02
2.840E+00
1.040E-03
3.850E-04
6.430E+00
6.880E-02
2.940E-02
4.560E-05
3.040E-07
8.350E-07
1.020E-03
2.350E-05
8.300E-06
1.380E-06
4.150E-06
6.1 OOE-06
1.690E-05
3.790E-03
9.840E-04
6.820E-04
7.420E-03
3.430E-02
1.340E-04
1.370E-04
8.040E-05
2.150E-03

Gm TBq
1.997E-09 7.104E-07
8.439E-04 1.399E-04
6.641 E-06 5.846E-04
1.158E-06 4.847E-05
6.352E-03 1.876E-05
2.745E-04 5.735E-04
2.056E-02 1.051E-01
6.157E-02 3.848E-05
2.235E+00 1.425E-05
7.397E-02 2.379E-01
7.417E-05 2.546E-03
1.088E-04 1.088E-03
5.563E-08 1.687E-06
1.475E-05 1.125E-08
7.615E+00 3.090E-08
4.621 E-05 3.774E-05
2.440E-03 8.695E-07
1.335E-03 3.071 E-07
6.386E-01 5.106E-08
6.494E-02 1.536E-07
1.815E+01 2.257E-07
2.398E-02 6.253E-07
2.213E-04 1.402E-04
1.587E-02 3.641 E-05
3.005E-03 2.523E-05
7.170E-05 2.745E-04
1.001E-02 1.269E-03
6.710E-04 4.958E-06
4.138E-08 5.069E-06
1.640E-06 2.975E-06
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:
Container Mass:
Mass of solid beryllium, lead, graphite, and hydrogenous

material enriched with deuterium:
Gross Mass:

0
1

0
10430

m^3
kg

kg
kg

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

Normal
Solid
2
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Waste Mass:
Mass of solid lead:
Mass of solid beryllium, graphite, and hydrogenous

material enriched with deuterium:
Waste Void Volume:

10430
0

kg
kg

kg
m^3

0
0

Decay Time Data:
Date to begin source decay: 4/20/2004
Date container sealed: 9/2/2014

Radioactive Decay Results ----------------

Decayed Source:
Isotope
H-3
C-14
Fe-55
Co-60
Ni-59
Ni-63
Sr-90
Y-90
Tc-99
1-129
Cs-137
Ba- 137m
Pm-147
Sm-147
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

Ci Gm TBq
1.072E-05 1.115E-09 3.966E-07
3.775E-03 8.429E-04 1.397E-04
1.141E-03 4.797E-07 4.223E-05
3.351E-04 2.961E-07 1.240E-05
5.070E-04 6.352E-03 1.876E-05
1.443E-02 2.556E-04 5.340E-04
2.213E+00 1.602E-02 8.187E-02
2.213E+00 4.070E-06 8.189E-02
1.040E-03 6.157E-02 3.848E-05
3.850E-04 2.235E+00 1.424E-05
5.062E+00 5.823E-02 1.873E-01
4.778E+00 8.879E-09 1.768E-01
4.445E-03 4.792E-06 1.645E-04
1.593E-12 6.938E-05 5.893E-14
1.274E-02 4.713E-05 4.713E-04
3.774E-18 3.369E-26 1.396E-19
2.650E-16 1.220E-24 9.805E-18
4.377E-11 2.298E-19 1.620E-12
3.317E-04 1.120E-12 1.227E-05
4.920E-10 1.203E-18 1.820E-11
2.861E-13 4.153E-22 1.058E-14
2.278E-08 4.941E-15 8.428E-10
1.986E-10 2.585E-12 7.349E-12
4.389E-11 1.778E-18 1.624E-12
9.232E-04 6.645E-10 3.416E-05
1.362E-09 4.154E-17 5.039E-11
4.268E-27 4.740E-11 1.579E-28
1.979E-10 1.595E-15 7.322E-12
4.389E-11 1.069E-19 1.624E-12
9.232E-04 6.301E-11 3.416E-05
2.278E-08 1.176E-15 8.428E-10
1.362E-09 3.085E-17 5.040E-1 1
3.602E-17 3.048E-25 1.333E-18
1.789E-10 3.982E-14 6.621E-12
1.198E-13 1.156E-24 4.433E-15
5.914E-04 3.311E-21 2.188E-05
2.229E-08 1.767E-24 8.247E-10
1.362E-09 4.229E-24 5.039E-1 1
4.389E-11 1.489E-24 1.624E-12
9.232E-04 2.651E-15 3.416E-05
1.362E-09 4.893E-18 5.040E-11
1.756E-16 3.346E-31 6.496E-18
2.278E-08 1.415E-20 8.429E-10
2.588E-13 7.502E-24 9.576E-15
3.714E-17 3.893E-26 1.374E-18
2.734E-12 2.839E-26 1.011E-13
2.588E-16 1.750E-28 9.576E-18
4.389E-11 3.374E-21 1.624E-12
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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 1.615E-12
Th-228 9.232E-04 1.126E-06 3.416E-05
Th-229 2.300E-08 1.081 E-07 8.509E-10
Th-230 3.048E-07 1.479E-05 1.1 28E-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 9.149E-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 3.11 OE-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 1.701 E-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 1.291 E-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 criteriato 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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ACEM Limit Fraction: 2022
ALEC Limit Fraction: 27130000

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

9/9/2014 10:58 AM

ACEMs (Number of ACEMs)
ALECs (Number of ALECs)

Effective A2s for Mixture:

Type Determination:
Type:
A2 Limit Fraction:

Limited Quantity Determination:
limited Quantity:
Activity:

Fissile:
Fissile Excepted:

LSA Determination:
LSA-I:
LSA-11:
LSA-111:
Specific Activity:

HRCQ Determination:
HRCQ:
A2 Limit Fraction:
Activity:

Fissile Determination:
Fissile:

Fissile Excepted Determination:
Fissile Excepted:
Fissile Mass:
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

+ Am-241 1.252

1.275E+11 Bq

B
2.136

No
2.136
14.36
0.5313
Yes
Yes (a)

No
Yes
Yes
2.047E-07
1.376E-06

No
2.136
14.36
0.5313

Yes

Yes (a)
0.6569

0
1000
0

0
10430000
0
18.86
0.00244
0.6386
3.387
0.01912
0.01586
4.342E-05

Yes
36.84

(A2s > 1.0)
A2s (Number of A2s)

A2
Ci
TBq

A2/gm
Ci/gm

A2s
Ci
TBq

gm

(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)

gm
gm
gm

gm
gm
gm
gm
gm
gm

gm
gm
gm

(RQs = 1.0)
RQs (Number of RQs)

Fraction of A2s Cumulative A2s
0.586 1.252

Cumulative Fraction of A2s
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-24.1 0.002771 0.001297 2.13 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.

DOE Classification Results

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

DOE-STD-1027 Category Determination:
Category: < Cat 3 (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-1 1 DE-Ci: 0.05027

TRU Waste Determination:
TRU Waste: No (TRU activity <= 100 nCi/gm)
TRU Activity: 3.758 nCi/g

WIPP Quantities:
FGE Value: 0.4294
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: Ill
LSA-I: No
LSA-11: Yes
LSA-111: Yes
Total Activity: 14.36 Ci
A2 Limit Fraction: 2.136 A2s
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Drawing I

Melter Refractory Assembly
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SRNL-L4430-2015-00001

Date: 3/27/2015

To: J.L. England
Program Manager, Packaging Technology
R&D Engineering

From: D.N. Maxwel l
SRNL/MS&T, Material cience and Technology

West Valley Melter Package (WVMP) - Comparison of AWS D1.1, Structural Welding Code and
ASME Section I11, 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) D 1.1 Structural Welding Code - Steel, 1998 Edition (AWS D 1.1).

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
N UREG/CR -3019, UCRL-53044, RM, Recommended Welding Criteria for Use in the Fabrication of
Shipping Containers for Radioactive Materials (NUREG/CR-3019), Category II containment related
welds. This criterion is based on the requirements of the American Society of Mechanical Engineers
(ASME) Section II1, Division 1, Subsection ND, 2004 Edition (ASME Section III 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

1 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 work7.T
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WELDING REQUIREMENTS
NUREG/CR-3019 - Fabrication Recorded Equivalency Differences Identified

Containment Related Welds, Attributes/Code of Record -
Category 1; ASME Section III, AWS D1.1, 1998 Edition

Sub. ND

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, IB, and 3, Section
II, 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", 1", 2", 4"
6")

Welding materials approved for
use - E71T-I (spec. A5.20),
ER70S-3 (spec. A5.18), E81T1-
AIM (spec. A5.29), E7018
(spec. A5.1), and EA I (spec.
A5.23). 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.

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 93" x
330"). A633 was an allowable substitution
for A572 Grade 60 material. Reference
drawing 4005-DW-00 1, 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/A516 6" thick
material.

We put science to work.TM
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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.
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 IX approved
welding processes.

Welding preparation and
welding profile requirements.

Welding Materials Used -
E71T-I (spec. A5.20), ER70S-3
(spec. A5.18), E81T I -A 1M
(spec. A5.29), E7018 (spec.
A5.1), and EAI (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 A5.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

-*1

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 comer joints.

None

None

+ t
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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
3000 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 D 1.1 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.rm
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Examination - ND-5000

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

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

ASME Section III, Subsection
ND requires NDE personnel
certification in accordance with
SNT-TC- IA.

-t t~ -I.

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- 1 A and visual
examination performed by
certified weld inspectors (CWI).

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 W

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 III,
Subsection ND mandatory requirements as compared to similar AWS D1. 1 requirements, which
are only implemented at the discretion of the Engineer 2 and/or purchase specification.

Review of the WVMP welding documentation package revealed the following differences3

" 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 DL.I 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 D 1.1 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.

We put science to work.TM

SAVANNAH RIVER NATIONAL LABORATORY - AIKEN, SC USA 29808 - SRNL.DOE.GOV
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ISG PLATE INC. TEST CERTIFICATE

SHIP To:
AMERICAN TANK & FABR. CO.
12314 ELMWOOD AVE.
DOOR #11
CLEVELAND OH 44111

SOLD TO:
AMERICAN TANK & FAB. CO.
12314 ELMWOOD AVE.
CLEVELAND OH 44111

PAGE NO:
FILE NO:

MILL ORDER NO:
MELT NO:
SLAB NO:

DATE:

01 OF 0O
0325-01-
10291-ac
U2395
IA
07/16 '

SEND TO:
AMERICAN TANK & FABR., CO.
12314 ELMWOOD AVENUE
ATTN: WAREHOUSE DEPT.
CLEVELAND, OH 44111

D E S C R I P T IO NP LATE DIMENSIONS

TOTAL
QTY

I

GAUGE

C411

WIDTH
151"

LENGTH

162"

DESCRIPTION

RECTANGLE

PIECE
WEIGHT

27750#

C U S T O-M E R I N F 0 R M A T I 0 N

CUSTOMER PO: 53634

S P E C I F I C A T I 0 N ( S )

THIS MATERIAL HAS BEEN MANUFACTURED AND TESTED IN ACCORDANCE WITH
ORDER REQUIREMENTS AND SPECIFICATION(S).

PURCHA!

ASTM A516 YR 90 GR 70
ASME SA516 2001 EDITION GRADE 70
MATERIAL PRODUCED UNDER A CERTIFIED QUALITY
ISO 9001 ABS-QE CERT. NO. 30130

MGMT SYSTEM COMPLYING WITH

C H E M I C A L C 0 M P 0 S I T I 0 N

MELT:U2395

MELT:U2395

C MN P
.24 .93 .008

S CU SI NI CR
.009 .25 .19 .12 .07

V TI
.002 .002

AL CB
.022 .001

MANUFACTURE

MCQUAID-EHN GRAIN SIZE PER E112 - 7-8

HEAT TREAT

MATL
OR

TEST

PL/TEST

C 0 N D I. T I 0 N

HEAT TREAT
DESCRIPTION

NORMALIZE

NOM
TEMP

1650F

HOLD
MINS

134

COOL
MTHD

AIR COOL

T E N S I L E P R 0 P E R T I E S

SLAB
NO.

YIELD
STRENGTH
PSI X 100

TENSILE ELONGATION
STRENGTH GAGE
PSI X 100 LGTHLOC DIR

IA BOT. TRANS. 443 790 2. 00" 26.0

WE HEREBY CERTIFY THE ABOVE
INFORMATION IS CORRECT:

QUALITY ASSURANCE LABORATORY
COATESVILLE, PA 19320

SUPERV'IS'OR : TE.XT -,REPýORTYNG
'ELINORE ZAP:LITNY



ISG PLATE INC. T E S T C E R T I F I C A T E

PAGE NO: 02 OF 02
FILE NO: 0325-01-1

MILL ORDER NO: 10291-00:
MELT NO: U2395
SLAB NO: IA

DATE: 07/16/04

G E N E R A L I N F O.R M A T I 0 N

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:

QUALITY ASSURANCE LABORATORY
COATESVILLE, PA 19320

-r 6

'SU P E R V1 S OR TP-T N EP'OR Tr G
.ELINORE ZA'P I TN Y



ISG PLATE INC.

SHIP TO;
AMERICAN TANK & FABR. CO.
12314 ELMWOOD AVE.
DOOR 411
CLEVELAND OH 44111

TEST CERTIFICATE

PAGE NO: 01 OF 02
FILE NO: 0 3 2 5 -01-05j

MILL ORDER NO: 10291-0035
MELT NO: U2395
SLAB NO: IB

DATE: 07/21/04

END TO: 03-C

p

SOLD TO: S
AMERICAN TANK & FAB. CO. AMERICAN TANK & FABR. CO.
12314 ELMWOOD AVE. 12314 ELMWOOD AVENUE
CLEVELAND OH 44111 ATTN: WAREHOUSE DEPT.

CLEVELAND, OH 44111

P L A T E D I M E N S I O N S / D E S C R I P T IO N

TOTAL PIECE
QTY GAUGE WIDTH LENGTH DESCRIPTION WEIGHT

1 4" 151" 162" RECTANGLE 277500

CUSTOMER INFORMATION

CUSTOMER PO: 53634

S P E C I F I C A T I 0 N ( S )

THIS MATERIAL HAS BEEN MANUFACTURED AND TESTED IN ACCORDANCE WITH PURCHASE
ORDER REQU IREMENTS AND SPECIFICATION(S).

ASTM A516 YR 90 GR 70p
ASME SA516 2001 EDITION GRADE 70
MATERIAL PRODUCED UNDER A CERTIFIED QUALITY MGMT SYSTEM COMPLYING WITH
ISO 9001 ABS-QE CERT. NO. 30130

CHEMICAL COMPOSITION

C MN P S CU SI NI CR MO
MELT:U2395 .24 .93 .008 .009 .25 .19 .12 .07 .05

V TI AL C1
MELT:U2395 .002 .002 .022 .001

MAN U F ACT U RE

MCQUAID-EHN GRAIN SIZE PER E112 - 7-8

HEAT TREAT COND ITION

MATL
OR HEAT TREAT NOM HOLD COOL

TEST DESCRIPTION TEMP MINS MTHD

PL/TEST NORMALIZE 1650F 133 AIR COOL

TENSILE PROPERTIES

SLAB

NO.

IB

LOC

BOT.

DIR

TRANS.

YIELD
STRENGTH
PSI X 100

426

TENSILE
STRENGTH
PSI X 100

787

ELONGATION
GAGE
LGTH %

2.00" 27.0

WE HEREBY CERTIFY THE ABOVE
INFORMATION IS CORRECT:

QUALITY ASSURANCE LABORATORY
COATESVILLE, PA 19320

SUPERVISOR - TE$ST REPORTgZNG
ELINORE ZAPLITNY



ISG PLATE INC. T E S T C E R T I F I C A T E

PAGE NO: 02 OF 02
FILE NO: 0325-01-05

MILL ORDER NO: 10291-003
MELT NO: U2595
SLAB NO: IB

DATE: 07/21/04

GENE RAL INFORMATION

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 #47375 CUSTOMER'S TRUCK

WE HEREBY CERTII
INFORMATION IS

QUALITY ASSURANI
COATESVILLE, PA

FY THE ABOVE
CORRECT:

CE LABORATORY
19320

SUPERVISOR - TEST' .TG
ELINORE ZAPLITNY



PAGE 1

steel
warehouse

CERT. J.

P.O. Box 1377
(574) 236-5100

Ii2722 West Tucker Drive
South Bend, In 46624-1377

CERTIFICATE OFANAL YSIS AND TESTS

AM. TANK & FAB CO.FOR: 09/15/04
DATE:

12314 ELMWOOD AVE.

-- CLEVELAND OH 44111

DOOR 6

YOUR P/O NUMBER

SHIPPER NUMBER

54275 .7

00652848

OUR INVOICE NUMBER

OUR SALES ORDER 00646710

DESCRIPTION OF MA TERIAL AND SPECIFICATIONS

1. HRTPHS 0001 11 0.1120 55.0000 X 372.0000

4EAT # 60515 NAFTA Y BUNDLE # 004035352B

CHEMICAL ANALYSIS

HEAT # C -I MNý SI ,- AL DCB

1. 60515 7 .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

MECHANI AL PROPERTIES

BUNDLE # NAF YIELD TENSILE ELONGATION D MISC
________v" ______ _ IN 2 IN. -

1. 004035352B Y 67500 psi 76150 psi 30 L

I_ _ _ __ IT_

HIS MATERIAL IS I

A5F72 -

SFORM # SW-1 7

e~. •92/75-

Meets The Requirements Of

We hereby 0 tthat th fore g data it a true copy of
the data 'I niahed b uppliet de resulding from tests

performe in a rcyo n e a oratory or our l/boratory.

ByhedtI

ACCORDANCE WITH AND CONFORMS TO

00 GR5o k--

b
\A horiz e d AgentREV 1-99 )



United States
L, Gary Works

Gary, IN 46402

ORDER: UE51304-01
LOAD: T02438

PO NHR: 051170-00
SOLD TO:

Steel Co0vbpr ti1ctv

Mptallurgical 'Fest Report

PART:
INVOICE•: 154-198163

00
SHIP TO:

SHIP DATE:
OH

01/130/02

THE ANERWICAN TANK&FABRICATII-G CO THE AMERICAN TANKAFAERICATING CO

12314 ELMWOOD AVE 12314 ELMWOOD AVE NW
CLEVEI.AND O 44111-5991 DOOR 45

CLEVELAND Oil 44111,5991

AL (HEAT: M2792S I/Cl -3W2) STEEL TYPE = CAST REDUCTION RATIO = 11-. TO 1

84071B00 1,0" X 75,0" . 257.0";56G6LD0 1PC

SPEC: PLATE HIGH STRENGTH LOW ALLOY US9 9-IXTY-N ASTH A633 REV A 01-JAN-2000 GR E APPROVED

$TRUCTURAL QU2LLITY NORMALIZED PLATE

INEP: 01 MILL INSPECTION PRELIMINARY 'P/11 TO ACCOMPANY SHIPPTING PAPERS ALSO T/R TO INDICATE NO
MERCURY CONTENT UPON SHIPMENT FAX T/R. TO ATTN: GREG MAZUR AT 216-2S2-4871 RA/9N ALSO RX/LT

CERTIFY TI'AT ALL MELTING AND -ANUIFACTURINO TOOT PLACE IN THE USA.

HEAT M27525 MELTED AND MANUFACTURED IN THE USA, FINE GRAIN

C=.20 MN=1.37 P=.016 S=,908 SI=.21 CU.,30 -11-.3.5 CQR=.11 MO=,05 AL=,027 N-,01 V=.09 OBtý0Dl

TRANSVERSE YIELD: 63,0 KSI TENSILE: 84,0 KSI 2" k ELONGATION! SO.0

63000 PSI 84000 PSI 8" % ELONGATION! 2S.0

PRODUCT AND TEST SPECIMENS WERE NORMALIZED AT 1.680 DEG F. FOR 00 HR S6 MIN, COOLING COMPLETED

IN STILL AIR.

Ow END OF TEST RESULT DATA *

TEST RESULTS WERE CONDUCTED JNq RECQRDED IN ACCORDANCE WITH TEST METHODS ACCREDITED BY APL2,
THIS REPORT SHALL NOT BE REPRODUCED OR ALTEReD WITHOUT THE PRIOR WRITTEN APPROVAL OF UNITED

STATES STEEL,
THIS PRODUCT WAS MANUFACTURBD IN ACCORDANCE WITH THE QUALITY MANAGEMENT SYSTRM WHICS COMPLIES

WITH ISO 9002:1994.

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

IN ACCORDANCE WITH THE SPECIfICATION AND FULFILLS REQUIREMENTS IN STCH RESPECT.

PREP. BY THE OFFICE OF D.l'1. DORMET, MANAGER, GA. BY: 6&-t DATE±

k0900 C F 3 0 0 0277450007A 13M 3 1 0 PAGE 1 OF 1

rT I ~.L. -T.-.'~-7-t n-, .-. rrna--.r.r-r-r ~,ri I -1- -11 -,



QD

"' LUAD TALLY **'

PLATES

1:P iý bP ( S)
Purchase OCder Date Purchase Order No.

11/19/01 051170-0032694,

R U

Invoice No. U.S. Steel OCder No.

198163 1 UE51304
IPage 0

S. STEEL CORP.

M GARY WORKS
GARY, INDIANA 46402

S
0
L
D THE AMERICAN TANK&FABRICATING CO

12314 ELMWOOD AVE
T CLEVELAND OH 44111-5991

Subject to Section 7 of conditions of Bill of Shippers No.

Lading in N.M.F.C. and U.F.C. No recourse clause is exercised.

USS Corp. - Consignor 154T02438-01
CHARGE 0277450 SHIP TO 007

THE AMERICAN TANK&FABRICATING CO
12314 ELMWOOD AVE NW
DOOR #5
CLEVELAND OH 44111-5991

H
I

P

T

0

Date Shipped • rom Route / Card er
CAR CAP. 000 CAR TYPE

01/30/02 GARY, INDIANA CUSTOER TRUCK FOR HIRE 9.999998
Ship Mode Minimum Weight PR').I COL.

COLCTH 404 00 bH

IF YOU
ORDER ITEM

ORDERED SIZE

USE A SHIPPER REFERENCE NBR FOR PYMT, USE
HEAT ING CUT PC PLATE# GAUGE WIDTH
1.0000 75.0000 257.0000

1.54TO2438-01
LENGTH WEIGHT

SPEC: USS SIXTY-N ASTM A633 REV A 01-JAN-2000 GR E APPROVED STRUCTURAL
lST: PT#A633E-1.0000-W--

... T#: 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: FLATBE

20000
B/L COVER

UE51304 01

UE51304 01

'D TRK - SHEET
LB ABSOLUTE

WITwg/)

M27525 53 W2

M2752553 W2

LIFTER UNLDG - BLOCK - COVER W/TARP
MAX

METRIC
1 084071A00

METRIC
1 084071B00

25.40MM 1905.00MM
1.000 75.00

25.40MM 1905.00MM
1.000 75.00

6527.80MM
257.00

6527.80MM
257.00

2479KG
5466#

.2479KG

5466#

I.

USSýCurp. - Shipper wnnPer Controller - Gary Works

Permanent Post Office Address of Shipper:

600 Granl Street, Pittsburgh, PA 15219-4776
Per



ETHLEHEM LUIKENS PLATE DIVISION

BIETHLEHEM STEEL CORPORATION
QUALITY End PFIACfCE DE\VELOPMiENT

REPORT OF TESTS AND ANALYSES

IPEENTNO.DATIE S"I" E( CA1R ORI VrHICLE 140.

P 0 3- fl0 ._ -3-2Ti--0 119S -3t 61427: .. ,

0**
.. . . . . . .. . . -. *- - - - - -. LONG.

SERIAL PAT. HEAT No. PCs. TIILCKER S WIDTH OR DI& LENGTH WEIGHT YIELD STESILE RED.IJULBS, 1103, NUMBER PoINT TRENGTH F

I INCHES INCHES INCHES PoUND5 PE -5 1 -1d
---- P-rTuOUC *U ENEL T'-F- , UTW"?-17TG WITH 1SO 9002 ABS- E CEo #3-4-77

QUALI STEEL MELTED F- MANUFACTUREO IN THE U. S. A.

PLATES - ASTM A5L6-90 GTR_.rQ. PVQ, ASNE SA516
GR 70"-PVQ . 99 EDITION '

MFST - LIFT MAX I5 TON-SIZES 7 GAUGES SEP UNLDG
3H-MAGNET -- HAIN-SL IJlG

Co* J. ,F 287 GH 365 0653

YIELD StF ENGTH @ . X E.U.L.

5 62195 82.3L7125 1 1ý5 120 240 12252 44200 7950

62196 823L7125 I 1.5 120 240 1 2252 46300 7950 2 20

PLATES - ASTM A 36 96v ASME SA3i 1'98 EDV IION
MFST - LIFT MAX 15 TCN--SIZES C GAUGES SEP UNLOG

OH-MAGNET CHAIN-SL ING
COx J.C.,. 2386 GH 365-0654

813L7015C I 1 120 430 16.335 40400 64o200 8 30

823LL7 0 120 2 1 120 4-0 32670 43000 6640C 6 2Z

A 1900 6740C a al

82-3LT7013 CY . 1 120 480 1633.5 !14-00 67600 8 2

- RATURE T-TC!.PE' EI EUPERAP .IRE U-NOR.A.LI2E TEMPERATURE

SERIAL PAT. HEAT HARD BEND THICKItESS ENtlERGY C- T___I____ SHEAR (%) LATE EXP.
NUMBER NO. NUMBER 5 'C-i E c -YPE SIZE Dir. TEMP.F 1 2 3 I 2 3 I 2 .

Q e~i rieam'Tandý[!ab if rCo.
MEE TS THE REG UIF EMEN SF

; REV jEWEl3 1 YTi 1_ " -.• .7 I

E

HEAT
NUMBER

823L7 1250
813L7015 0
823L70 120
82.3L70130

CHEMICAL ANALYSIS
.,. , .,

C L/i M.V
I I

.24 1. 10
:14 1 .06
.16 1.0O
.16 1.09

G012
.017
.015
.015

SL" SI I/Icu I11 Z"/ C, "-'A ?Ao/ rI , B I -
MccUAIO

GRAIN
SIZE

.007

.006

.012

. 012

.253
.208
.,2.32
,22.4

,0 .9
,009
.014
.010

o01
.01
.01

0 1)

.03.005.002

. 03.005t.003

.04-O051.002

.04.0105.004

CGb

0.36 002
.002
.002
.002

I C•RTIFY THAT TH"E ABOVE RESULTS ARE A TRUE AJ4D CORRECT COPY OF ACTUAL
RESULLTS CONTAINED IN RECORDS hVIlNTAINED BY BETHLEHEM AND ARE IN FULL
CODIWHCE WITH THE REQUIREMENTS OF THE SPECIFICATION CITED IBOVE. TIIlS
TEST REPORT CANNOT BE ALTERED MN0 MUST BE TRJAStAEIITEO INTACT VITH ANY
SUISEOLENT I-lHIRD PARTY TEST REPORTS. IF RECUIRED

SUPV. CGUA-LTY .4 PRACTICE DEVELOPMENT 1 -_ -. I- r I LJLL. PER



Gary Works
Gary, IN 46402

PRELIMINARY TEST REPORT
CONFIRMING TEST REPORT WILL BE MAILED

.- ODRDER: UE55784-06

LO *0AD: T13642
- E NBR: 52060

SOLD TO:

PART:

INVOICE: 154 241121

VEH ID: 130A

SHIP TO:

SHIP DATE: 12/05/02

OH 38097

THE AMERICAN TANK&FABRICATING CO

12314 ELMWOOD AVE

CLEVELAND OH 44111-5991

THE AMERICAN TANK&FABRICATING CO
12314 ELMWOOD AVE

DOOR #11

CLEVELAND OH 44111-5991

SERIAL

X9108A00

HEAT: Y49461 I/C: 54W2 STEEL TYPE = CAST

3.0" X 93.0" X 3,30-0"

REDUCTION RATIO = 4.0 TO 1

1 PC 2611]..00 LBS

SPEC: PLATE HIGH STRENGTH LOW ALLOY USS SIXTY-N 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 INDICATE NO MERCURY CONTENT AND REPORT CB RA/SN ALSO
RA/LT CERTIFY THAT ALL MELTING AND MANUFACTURING TOOK PLACE IN THE USA.

HEAT Y49461 MELTED AND MANUFACTURED IN THE USA. FINE GRAIN' -"

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

TRANSVERSE

TRANSVERSE

YIELD: 61.0

61000

YIELD: 63.0

63000

KSI

PSI

KSI

PSI

TENSILE: 85.0

85000

TENSILE: 87.0

07000

KSI

PSI

KSI

PSI

2" % ELONGATION: 23.0

2" % ELONGATION: 32.0

LONGITUDINAL FL SIZE CHARPY IMPACT V-NOTCH +000 DEG F FT LBS/ 06?-074-074
-18 DEG C AVG IMPACT STRENGTH +72 FT LBS

LONGITUDINAL FL SIZE CHARPY IMPACT V-NOTCH +00.0 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 NOW 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. I

/~ L £QiL~

5ie Amnerica a q~nk & Tafi-ncat*iiq C'o.
MEETS THE REQUIREMENTS OF 1,ir,

_ 7._ 4 . 3 ? C-.. . d c• 7A- ,

REVIEWED BY-.jrA-'.- DIJE -. LZY2--"

T-IS 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 "AN 0 0 0 0277450002A BKW 0 1 0 PAGE I OF 1



U.S. Steel Corporation Metallurgical Test Report
Uk Gary Woeks

Gary, IN 46102

ORDER; UE55761-01 PART:
LOAD: H04202 INVOICE! 154-239192 SHIP DATE: 11/20/I 022

PO NER: JCR-3497
SOLD TO:

VRH ID: RJ2 006257 H4202

SHIP TO:

(D

CD

(D

IERIAL HEAT: 1447470
[9170A00 3.0"

I/C: 55W1 STEEL TYPE = CAST

X 96.0" 1X 360.0"
REDUCTION RKTIO = 4.0 TO 1

1 PC 29404.00 LBS 01
01
-I

?PEC:- PLATE CARBON ASME SA 516 01-.TJL-2001 2001 EDITION 2002 ADDENDA GR 70 APPROVED ASTM A516

)I-JART-2001 GR 70 APPROVED PVQ NORO&ALLZED PLATE KILLED FINE GRAIN MILL EDGE

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

:N THE USA.

[EAT M47470 MELTED AND MYaiUFACTURED IN THE USA, FINE GRAIN

'=..26 m la 99 P=.017 S=.010 SI=.22 CU=.02 TI=,02 CR ..04 1,10O.01 AL=.025 V=.001 T:.,001 CB=.001

TRANSVERSE *YIELD: 44.0 KSI TENSILE- 77.0 KSI 2" % ELONGATION: 29-0

44000 PSI 77000 PSI r"

eiNSILE TEST WAS TAKEN ON INGOT/CUT: 55W 1

IRODUCT AND TEST SPECIMENS WERE NORMALIZED AT 1660 DEG F. FOR 02 ER 48 MIN. COOLING COMPLETED

"N STILL AIR.

- YIELD STRENGTH @ O.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 ALT.RED WITHOUT THE PRIOR WRITTEN APPROVAL OF UNITED

3TATES STEEL.

:HIS PRODUCT WAS MA!NUIFACTURED IN ACCORDA14CE WITH THE QUALITY MANAGEMENT SYSTEM WHICH COMPLIES

fITH ISO 9002:1994,

r-n

(D

g,ýjx

'5nAen~nsTank& Yarkc, 'go.
MEETS THE REQU IREE AETS UF

REVE~WVEDBY

."HIS IS TO CERTIFY TEAT THE PRODUCT DESCRIBED HEREIN WAS MANUFACTURED, TESTED AND/OR INSPECT]-D

N1 ACCORDANCE WITH THE SPECIFICATION AND FULFILLS REQUIREMENTS IN SUCH RESPECT.

'REP. BY THE OFFICE OF D.M. BORMET, 1CGR, PLATE TECH BY: '• .' DATE: 11/22/02

,1611 PCN UnNN 1 0 0 0087972002A PXE JAL 1 0 0 PACE i OF 1.
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Metallurgi cal
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N
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A

a

*GAXY vQaS 1 714917 04 Z625 UM59
G~ID~~L46t62 f

WI MEiXLTED AND~ ~Imtr~c nfx ri USA *
A X C iTZ1 CO ,A m1 CASTLE 4 Go
BtDO , 1OITH ME.~ RAoD 3400 $0=1zi WOLX? RETAD
FMAIMLIN PARK XL 5.132-131.9 B AY 44

FR.ANKLIfl PARJC IL

PRODU~CT D9=190 HEý:g WAS

INSPECTED 11 AccftRIXCE 91711
4TH~E 5PRCXtIFTQ1!O AND YUL--

-V Lrs 1 Zau~l? MLtA4-4. Q s ,a ýj

RrEIFCT.

4,(CIPAP9 &9)T~1_Gf 0J.&
. .. . . .7

r•

P42X MC1r PT2#%-A. - 47, *k RA"A -TRfVI&D AS 0 R~A.J nn~cflTr% *,A r-1
SPLATE CMBRASaN As'rIs r~a (MAUR-9-2LABHE =i6.*199s 2DITION, 96
WABOXIDAt DEVE)MU 31,1~99 GRA~DE 7.0 A Hf CA7LUM AID. C3 SYEC

X02760-0' R~V 5 BATED 6/2/96~ PRES8GPJ VESSEL QVILITT ROPXALIZE
REST PLATURSS ?OtL 11 2'3IO

11110 HIL RA15MALSO RA/L2T CnIT1IFIB T/V VITfi W~AD ANALYSIS HERCMYY

ITEM3k MIGHT~ NAwaJ Na~P~ ]NE Nf1i~ LEW

Vkk~t~p OF IATA~**

S7H18 6: ]Ltr S1IT~ )_ NO BR. &ODUCED WITXL19 TKE Uo;1o 14 ITt 19 APOVA Of_ TH UFX C HPDATIK ___

a Co~r t4~ aA LRp a) jaJ A V .a _a

tin~: 0.j7 1 '
.A DSl 

D S _____EDIT-ED___Y____
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09/15/2004 From:AHERICAN ALLOY STEEL

p.o.# :054337-00
Item :1 (1 PC) 3" X 96" X 60"

[ :ISG HEAT# U0624 ALREADY APPROVED

S.O.t -.37811-NY

To:AMERICAN TANK & FABRICATING
ZAA PL#:8024766

ISG PLATE INC.

SHIP TO:
AMERICAN ALLOY STEEL INC
C/O B.& R MARINE SVS
PORT-OF GREATER BATON ROUGE
TRACK :#791
PORT ALLEN LA 70767

SOLD TO:
AMERICAN ALLOY STEEL, INC
P. 0. BOX 40469
HOUSTON TX 77240-0469

P L'A T E D I M E N S IO N S

TOTAL /
QTY GAUGE/ WIDTH

TEST CERTIFI CATE

PACE NOt 01 OF 02
FILE NO: 0284-01-20

MILL ORDER NO: 85476-001
MELT NO: U0624
SLAB NO: 4

DATE: 04/09/04

SEND TO:
AMERICAN ALLOY STEEL, INC
P. 0. BOX.40469
ATTN: HOMER GARZA
HOUSTON, .TX ..77240-0469

D E S C R I P"T I ON

02-C

I3. " ' 96"

LENGTH DESCRIPTION

480" RECTANGLE

PIECE
WE I G HT

392051

CUSTOMER INFORMATION

CUSTOMER PO: 57082-LA

S P E C I F I C A T I O N ( S I

THIS MATERIAL HAS BEEN MANUFACTURED AND TESTED IN ACCORDANCE WITH PURCHASE
ORDER REQUIREMENTS AND SPECIFICATION(S)." " ~CerflJ a lr .u copy of the
API 2H-8TH-EDITION YR 99 GR 50 S1 S3 S4 C alriiedlopralt"
SUPPL. PARA. S5 & SUPPL. PARA. S12 Grinalr*Wnnd nourfle.
SPEC MOD FOR PHYSICALS AMERIC.AN ALLOY STEL, MNC.
SPEC MOD FOR CARBON
ASME SAS37 99 CLASS 1 MODIFIED TO .04 MAX C11 ,
ASS PARV2-SECT- O0 GRS EH36/DH36, ASTN A633 -
95 GR C AND MIL-S-22698C GR DH36
MATERIAL PRODUCED UNDER A CERTIFIED QUALITY MGMT SYSTEM COMPLYING WITH
ISO 9001 ABS-QE CERT. NO. 30130 MO

CHEMICAL

HELT-.U0624 -

MELTUO624

CARBON EQUIVAL
CEF - C + (

M A N U F A C T U

FINELINE - VA(

HEAT T R E A

MA
0I

TE

PL/'

C 0 M P 0 S I T IO0 N

C MN P S CU
.14 1.53 .008 .002 .1l

V TI B AL CS
.001 .004 .0004 .041 .031

LENT FORMULA (CEF)
iN N .1667) + ((CR + MO + V) * .2000:

RE

CUUM DEGASSED - FINE GRAIN PRACTICE

T CONDITION

TL
R HEAT TREAT NON 7 HOLD
ST DESCRIPTION TEMP MINS

TEST NORMALIZE 1650F 106

SI
.37

CA
.002

NI
.09

N
.0077

CR
.10

CEF
.44

NO
.03

17)

COOL
NTHD

AIR COOL

pPA514374

WE HEREBY CERTIFY THE ABOVE
INFORMATION IS CORRECT:

QUALITY ASSURANCE LABORATOR
COATESVILLE, PA 19320

tY SUPERVISOR - TEST REPORTING

MEETS THE REQUIREMENrINORE ZAPLITNY
pot63 -".L 31i.

- J_ O•4._•~ ~ 0-2u , 1• 09"Lcý



. .- -. . A 1 .1 uy TEEL

P.O.# :054337-00

Item :1 (1 PC) 3" X 96" X 60"

:ISG HEAT# U0624 ALREADY APPROVED

To: AMERICAN TANK & FABRICATING

S.O.# :37811-NY AA PL#:8024766

ISG PLATE INC.

TENSILE PROPERTIES

YIELD
SLAB STRENGTH
NO. LOC DIR PSI X 100

TEST C E R T I F.I C A T E

PAGE NO: 02 OF 02
FILE NO: 0284-01-20

HILL ORDER NOt 85476-001
HELTINO: U0624
SLAB NO: 4

DATE: 04/09/04

TENSILE ELONGATION
STRENGTH GAGE
PSI X 100 LGTH X

4
4
4

BOT.
TOP
BOT.

THRU GA.
THRU GA.
TRANS. 807

XR.A.

71.0
69.0

559

CHARPY V-NOTCH IMPACT RESULTS

SLAB LOC DIR TEHP SIZE

4 BOT. TRANS. -40F FULL

2.00" 30.0

FT. LB.S.

90 133 135

DROP WE

LOC

DOT.

I G H T

DIR

LONG.

T E S

SIZE

P3

T I N G

DEPTH

SURF

TEMP

-30F

RSLT

NB

TEMP RSLT

-30F NB

GENERAL I NFORMAT ION

ALL STEEL HAS BEEN MELTED AND MANUFACTURED IN THE U.S.A.
A.B.S. Q.A, CERTIFICATE O0-QA141S-X.
MATERIAL HAS BEEN VACUUM DEGASSED AND CALCIUM TREATED
FOR SULFIDE SHAPE CONTROL.
FINELINE MOD FOR SULPHUR
TEST CERTS. ARE PREPARED IN ACCORD. WITH PROCEDURES
OUTLINED IN DIN 50049 3.1.B/EN 10204,3.1.B.

B/Lf 36809 UP 262082
PCM w .25

Certilied a (rue copy od Ihe
orginal, r.tulned In our file.

AMERIC'AN ALLOY MEEL, UK

MEETS THE REQUIREMENJ/
/}_£,, de,, oc 2,, I.,'l ,.

WE HEREBY CERTIFY THE ABOVE
INFORMATION IS CORRECT:

QUALITY ASSURANCE LABORATORY
COATESVILLE, PA 19320

--SUPkRVISOR - TEST REPORTING
ELINORE ZAPLITNY



.. PJ±hiG Cyý[ON & .II-TERIUL I IjD-ATI(0N--ST--- Er ?,'rAJU
I~ P c vi;,- •Infonnmatill :h " ' "

ttc4- 7T~ Fupiri P.ONo. V c~"

Lut ½-ric ~ 3 ~ ATF ob NO.__T& I-et Cd ~Q
•.--c-c.. -Ia " &3j Date Rc'd._,lL,' Quail aft, Rd._ __

I. " nensinal :' e "tiou ".. m .....0,, Tli.n Oickness: e/to _ ' ~ _ .:. f,,!

3. l•alnri~aliiarkrine or St"ampino ." '--::"

Ilmown ration from Plate StaQn •p

____ Plate MI.ufacturer (BLiP)

&Z-Malfarinal Saec anld, Type or Grade G&A56ý7OG4LT-V
( T iG''E[;•.•. f applicab!e)

t'Le, R[ý Hilea,, NT~tu~Ibr (4670-T55 U

2-. Plate Slab Number (1)

1T_'_ U ,Tanmber (if applicable) T(T .-- 435 )
(og.ý Shl n rag, other stamping or no~ed. nonconformanact

Plaipe o _,-rs to a'tac d P O. reruireruerts and the attachedMaleriial Test Reports mnatoi tahe
Plate l'far•,gs. iV *.. .
bg-oec't;d b: D Da te'/A/'( _ A("p Reject2, _. _

Valid.*acd by:p Dale ,X'_Aqept Reject,
"_Code No. QODR S/N

.lMate•i', Ideetificaio-n & Verificadion
"( performed aE time of fit-un)

1. :Rtem.n lforination:
fg. Seil #__________.AT&F fob No. DWG./ Iem # RevNo.

SPajer- nr StainoinzInforn.iLion (Center of Plate edge 6" from -weld or as req'd.)

Plate Manufacturer

__faterial Spec and Type or Grade
(G, vT, L'IVifaeplicablt )

Plato -Htat No.

Plate Slab. No.

_UT Number ( if applicable)

,fa•. Set. No. Manufacturers Serial Nvmaber
,late te.-ie to be sane as receint inspected, plate edges visually i-spected for laminations and

pcr.tanen- sta-nping lms-ected per attached AT&F -ialidated Material Test Report (s)

\reri~ei :,: _ D'ate _____- Q/C Review: Date

:A____-_-_, R e Date
SP1 1 0-2F1 Rev. 1 4/11/02
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"i, P f 1., 0 N ' -ý (2,,-C
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r-Is: A
U: I:~2 C F: *1~' I (IN

T E3 N"P
T ? Pi~iI
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-T TiYG ]Y-SPlCTION &VE MATEIZUIhýAL VALEDAT1ON-STi~ 13LA-TEI

h. ciie noai~ Supplier__________ PýO.lT 5c33q
ATY 61ob01 NO g0 '4 k/ T&Y Reat Code-AtA

Date .R e'd. j~ QuanftitUc'd.

2.Dimnma wcin 6 _____ ___

Thicko-ess: _________ _______

3. e'Itb iat l jtar1dnz or Stat-Pfinpi
Re-cord tne riolloviin5T irfoirmation from -Plate Sta-Mn ing ean~

15 ý' Plate &manoacturer

,- t- 0 41 1fatera Spac ;ad.. Type or Grad-e

(a'l. ~. (0 ._. .j'Yif a.1qb cable)

L4 d._9_r PltateSb T Nr

_____Plate Slab Numlb~r

(SA5i6-70 G iTfLTV)

(4026) 1

_ UT Nmnber (if agplicable) (U .SA'35)
.. emr-s (e.q. sblipiing damag, other stanp.ing or noted moncnformnance)

pl!ae conf~orms to
Plate 1vfa:ings.

P.O. requiremnents and the a'toobedjaferal TesT Reworis inatch thle

-~te1/ ~ CMPt -Reject

- Date 77 . .Y(Acqept Reject
Code No. QOR S/IN

Validate:d by

'Matelial Identification & Veri'fcation( perfor-med af time of fitup )

I. Item Information :
Mfg. sei-a ILI ______ AT&F Job No. D_ WG/ Item # Rev.No.
2.. Per7nzent Stainoina Info -.nation (Center of Plate edge 6" fiom weld or as req'd.)

Plate Maxnfac't'rer

Matenal Spec and Type or Grade
(G, MT, LTV ifapplicabit)

Plate. HIeat No.

_Plate SlabNo.

UT Number ( if applicable)

Mr. Ser. No. ___ Marufactbrers .Seri! Nmnber
Pfate ,erifed to be same as receipt inspected, plate edges visually iiqected for lairdnaadons and

p errna Lnt s t-apinEr in spected pei attached AT&F validated M,'ateidal Test Repart (s)

/,erifie ~: _ _"_ )ate __ . Q/CRview" Date _

Date
SP I I -2Pt RZe~v. 11 4/ 1 U'0,7
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,i~tw •]-il'm .n"gSPZCTIOl'i & TvEiTiRIA•L "VA IrnATION--STE]ML P£L._.nIE
'&ITJ.c.-ei,,i_.a Informationl: " '12

___--___-___ supplier 5 C- P.O.ko. 5. 3 ¢'/"
LineL~n _______ AT&.F Job NO. 9109 4- S A'I&FF heat CodaZ

ceF,•,rc. -7 5!3 - Date Rec'd. /I .Fla QunU•.Rýc'd. I

:L0imenvio!Žial IL-spection.

(4. irner3)iL ri•oithr LtU.

Racord the faliovoi-nE iriforma~ion from Plate Stna-_n_: ( exampl)

____ ~~Plate Maxntacturer(L)

.• _7N- ./ f .ate.rial,. Spec anQ. Type or Grade (SA516-70. C ,MT LTV)

(",-T; .L.TY. if applicable)

LA 3i .o A E t mzt a" Wjuuter (4O.61.

Plate Stab Nambcr (n)

UT. Nnroboer (if roolicable) ( UT -SA435)
4, Rcm-larka: (e.g. sbmipping damage, other stampi.g or noted nnaconformancc)

Plate con2o_.-s to tIý at'tac P.O. requirements and the attachedvMafen al Test R-porcs iatoli Ehe
Plate vaings. -'A p t .
ITspected by. -D .. ate. 4/2/o _ _t Reject

'adaeb-, Daite 7..--9 - t __cep Reject
Ix Code No. QDR S/NI

Matizi~izl Idenstification &, Verificalion. ( performed ai tihe of fit-u=)
U lt.:.i Jnfornation: AT&,,. -. IG ..... R~.N

C'~ . Ser.-a #___________ AT&P Job No._DWG./Iern i Rev.No.
2.. 2elx-ent Stamuin Info nnation (Center of Plate edge 6" from -weld or as rq'dd)

Plate Mwai-factuer

Material Spec and Type or Grade
( G, Nrr, Lqv • aPvg~b~abl-)

_____________________________ la:.t~e .'"a t fro.

_Plate Slab, No.

_UT Num!ber ( if applicable)

M!f,. ser. No. _MaTinfac urers .SerlM. Number
Phate snrb.f6e to be same as receipt i. spected, plate edges visually iihspected for lbminations antd
n nrrma.-nt stapoing Lnsruected -er aitached AT&F 'validated Material Test Reao-t (s)

Ver•v,,, y:_, DLte _ Q/C Revie"w Date

_______-2____.___.__ Date ___/

SP I 1-2F 1 -Rev- 1 41/1 1i 0'-,

70
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2*Diirnensi'onal Iaspect ion .f.-/

Thicknless:____________
(4 c-ime1)Lmgh; I5

Widtf 15±
:3, P62feriall Marlduz or Stdinnin-
L,.txOT fat followhrinz hformatio- from.Plate Stai~jngi~ eripe

(gG Plate Man ufa c trer ( BLP )

A-5 - G 90. 6'LT PMaterial Spec anAd,. ype or Grade.
CL(G7I', LTy if applicable)

7_ Plate _lat NThI-foer

-. 1 _______Plate Slab Number

(5.A_516-7OG C1viT LýV)

(40 2TV65l.)

(1)

UT Number ( if applicable )
damage, other stamping or no(ed

( UT .31
iforma-acc

Test

QDR SIN__ (?v.
Date JI~ -'-v . Ac~ept od Reject

Code No-__

.ate i"aal Identification & Verification
(perfo.Med attfrne of fit-up)

1. item Information
MfI. z _--.-I- .- _ AT&F Yob No._ DWG./ Item #. ReyNo.
I,. Pe.•.,I,,et St amraing Information: (Center of Plate edge 6" from weld or as req'd.)

Plate Maanrfacturer

_Material Spec and Type or Grade
(0, MT, LTV if applicable)

____________________________Plate H:eat No,

Plate Slab. No.

UT'N Number ( if applicable)

ýMfr. Ser. Wo. ___-_anufacWrie:r5 8eria] Num.ber
.Plate verified to be same as receipt inspected, plate edges visualby iinspected for lainatons and
PermaPnent stamping inspected .'er aftached AT&F nalida ted Material Test Reportr)

Verife;Y y: " _ Date -v Q/C Re-iew" Date ...

Date
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ISG PLATE INC. TEST CERTIFICATE

SHIP TO:
AMERICAN TANK & FABR. CO.
12314 ELMWOOD AVE.
DOOR #11
CLEVELAND OH 44111

SOLD TO:
AMERICAN TANK & FAB. CO.
12314 ELMWOOD AVE.
CLEVELAND OH 44111

PAGE NO:
FILE NO:

MILL ORDER NO:
MELT NO:
SLAB NO:

DATE:

01 OF 0;
0325-01-
10291-0O
U2395
1A
0 7/16 '

SEND TO:
AMERICAN TANK & FABR.. CO.
12314 ELMWOOD AVENUE
ATTN: WAREHOUSE DEPT.
CLEVELAND, OH 44111

/ D E S C R I P T 1 0 NP LATE D I M E N S I O N S

TOTAL
QTY

I

GAUGE WIDTH LENGTH

162"

DESCRIPTION

RECTANGLE

PIECE
WEIGHT

27750#4"i 151"

C U S T 0 . E R I N F 0 R M A T I 0 N

CUSTOMER PO: 53634

S P E C I F I C A T I O N ( S)

THIS MATERIAL HAS BEEN MANUFACTURED AND TESTED IN ACCORDANCE WITH
ORDER REQUIREMENTS AND SPECIFICATION(S).

PURCHAM

ASTM A516 YR 90 GR 70
ASME SA516 2001 EDITION GRADE 70
MATERIAL PRODUCED UNDER A CERTIFIED QUALITY
ISO 9001 ABS-QE CERT. NO. 30130

MGMT SYSTEM COMPLYING WITH

C H E M I C A L

MELT:U2395

C 0 M P 0 S I T I 0 N

C MN P S
.24 .93 .008 .009

CU SI NI CR
.25 .19 .12 .07

V TI
.002 .002

AL
.022

CB
.001MELT:U2395

M A N U F A C T U R E

MCQUAID-EHN GRAIN SIZE PER E112 - 7-8

HEAT TREAT

MATL
OR

TEST

PL/TEST

C 0 N D I T I 0 N

HEAT TREAT
DESCRIPTION

NORMALIZE

NOM
TEMP

1650F

HOLD
MINS

COOL
MTHD

134 AIR COOL

TENSILE P R 0 P E R T I E S

SLAB
NO.

YIELD
STRENGTH
PSI X 100

TENSILE ELONGATION
STRENGTH GAGE
PSI X 100 LGTHLOC DIR

IA BOT. TRANS. 443 790 2 . 00" 26.0

WE HEREBY CERTIFY THE ABOVE
INFORMATION IS CORRECT:

QUALITY ASSURANCE LABORATORY
COATESVILLE, PA 19320

SUPERV'IS'OR E- TT V E P-OT1,fNG
•ELINORE ZAPLITNY



ISG PLATE INC. T E S T C E R T I F I C A T E

PAGE NO: 02 OF 02
FILE NO: 0325-01-I

MILL ORDER NO: 1.0.291-00i
MELT NO: U2395
SLAB NO: IA

DATE: 07/16/04

G E N E R A L I N F 0 R M A T I 0 N

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:

QUALITY ASSURANCE LABORATORY
COATESVILLE, PA 19320

'SUPERVIISOR -"TE'T ERORT•,NG
•ELINORE ZAPLITNY



ISG PLATE INC.

SHIP TO;
AMERICAN TANK & FABR. CO.
12314 ELMWOOD AVE.
DOOR #11
CLEVELAND OH 44111

TEST CERTIFICATE

PAGE NO: 01 OF 02
FILE NO: 0325-01-054

MILL ORDER NO: 10291.-003
MELT NO: U2395
SLAB NO: IB

DATE: 07/21/04

END TO: 03-C

0
SOLD TO: S

AMERICAN TANK & FAB. CO. AMERICAN TANK & FABR. CO.
12314 ELMWOOD AVE. 12314 ELMWOOD AVENUE
CLEVELAND OH 44111 ATTN: WAREHOUSE DEPT.

CLEVELAND, OH 44111

P LATE DIMENSIONS / DESCRIPTION

TOTAL PIECE
QTY GAUGE WIDTH LENGTH DESCRIPTION WEIGHT

1 4" 151" 162" RECTANGLE 27750#

CUSTOMER INFORMATION

CUSTOMER Po: 53634

S P E C I F I C A T I 0 N ( S )

THIS MATERIAL HAS BEEN MANUFACTURED AND TESTED IN ACCORDANCE WITH PURCHASE
ORDER REQU REMENTS 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 COMPOSITION

C MN P S CU SI NI CR MO
MELT:U2395 .24 .93 .008 .009 .25 .19 .12 .07 .05

V TI AL CD
MELT:U2395 .002 .002 .022 .001

MAN U FA CTU RE

MCQUAID-EHN GRAIN SIZE PER E112 - 7-8

HEAT TREAT CONDITION

MATL
OR HEAT TREAT NOM HOLD COOL

TEST DESCRIPTION TEMP MINS MTHD

PL/TEST NORMALIZE 1650F 133 AIR COOL

TE N S I L E P R 0 P E RT I E S

SLAB

NO.

1B

LOC

BOT.

DIR

TRANS.

YIELD
STRENGTH
PSI X 100

426

TENSILE
STRENGTH
PSI X 100

787

ELONGATION
GAGE
LGTH %

2.00" 27.0

WE HEREBY CERTIFY THE ABOVE
INFORMATION IS CORRECT:

QUALITY ASSURANCE LABORATORY
COATESVILLE, PA 19320

SUPERVISOR - TEST T'REPORTeNG

ELINORE ZAPLITNY



ISG PLATE INC. TEST CERTIFICATE

PAGE NO: 02 OF 02
FILE NO: 0325-01-a5s

MILL ORDER NO: 10291-003
MELT NO: U2395
SLAB NO: 1B

DATE: 07/21/04

GENERAL INFORMATION

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 #47375 CUSTOMER'S TRUCK

WE HEREBY CERTIFY THE ABOVE
INFORMATION IS CORRECT:

QUALITY ASSURANCE LABORATORY SUPERVISOR - TEST°- T GCOATESVILLE, PA 19320 ELINORE ZAPLITNY



~steel warehouse 2722 West Tucker Drive
South Bend, In 46624-1377

PAGE 1

CERT. A.:

P.O. Box 1377
(574) 236-5100

CERTIFICATE OF ANAL YSIS AND TESTS

AM. TANK & FAB CO.FOR: r.n I

12314 ELMWOOD AVE.

- CLEVELAND .

DOOR 6

DATE: _ _ _

YOUR P/O NUMBER

)H 44111 SHIPPER NUMBER

OUR INVOICE NUMBER

OUR SALES ORDER

DESCRIPTION OF MA TERIAL AND SPECIFICA TIONS

54275 ."

00652848

15/04

00646710

1. HRTPHS

lEAT # 60515

0001 11 0.1120 55.0000 X 372.0000 -7-0- 6ý Xý- -

NAFTA Y 'BUNDLE # 004035352B

71-

CHEMICAL ANALYSIS
* - 4 * 4

HEAT # C -I MN ý-i s / AL CB D
1. 60515 .050 0.800 .012 .002 .020 .020 .001 .056

CR.7 CU,/ MO< NI 1 NIT TI B

0.040 0.070 .010 0.030 .0140 .001 .0000

MECHANIQAL PROPERTIES

BUNDLE NAF YIELD TENSILE ELONGATION D MISC
VB IN 2 IN.-

1. 004035352B Y 67500 psi 76150 psi 30 . L

T_

THIS MA6TRIAL IS IN ACCORDANCE WIrH AND CONFORMS TO

I A17') C~ 0.ff C ~'-"~.

P.O. •i2"75-

Meets The Requirements Of

', Si-o. . . !r -. .

We hereby ý that th fore• data is a true copy of
the data fVishedbk by • pplii or rdsulting from tests
performe in a reron ye a oratory or our laborarory.

utýhorizedl AgentL FORM # SW-17 REV 1-99

,,r I

D



Un
OGar
Gary

ited States Steel Coipobi'atkio:.
yWorks
y, N 46i402

•tallurgicaI 'Vest Report

ORDER: UES1304-01
LOAD: T02438

PO NOR: 0i1170-00
SOLD TO:

PART:
INVOICE: 154-198163

00
SHIP TO:

SHIP DATE:
OH

0 1/ 30/02

THE AMERICAN TANK&FASRICATING CO THE AMERICAN TANK&FASRICATING CO

12314 ELMWOOD AVE 12314 ELMWOOD AVE NW
CLEVELAND OR 44111-5991 DOOR #5

CLEVELAND OH 44111-5991

SERIAL (MEAT: M27526 I/Cs .3W2 bSTEEL TYPE = CAST REDUCTION RATIO 1 1.9 TO 1
54071B00 1.0" X .5,0" X 257.0" S 466LSO IPC

SPECt PLA"TE HIGH STRENGWT1 LOW ALLOY US9 SIXTY-N ASTM A323 PREV A 01-JAN-2000 GR E APPROVED

STEUCTI2UOAL QUALLITY NORMALIZED PLATE

INSPi 01 MILL INSPECTION PRELIMINARY T/R TO ACCOMPANY SHIPPING PAPERS ALSO TYR TO INDICATE NO
MERCUTRY CONTENT UPON SHIPMENT FAX T/R TO ATTm: GREG MAZUR AT 216-252-4871 RA/SN ALSO RA/LT

CFRTIPY ThAT ALL MELTING AND IANUFACTURINO TwOO PLACE IN THE USA.

HEAT M27525 MELTED AND MANUFACTURED IN THE USA, FINE GRAIN

C=..20 NN=1,37 P=.01o S=,o08 SI=.21 CU-.30 I'-.3.S CR=,!1 14O=,05 AL=.027 N-_0 V=.09 CB-.001

TRANSVERSE YIELD: 63,0 KSI TENSILE: 84.0 K9I 2" k ELONGATION: 50.0

63000 PSI 84000 PSI e" % ELONGATION! 2S.0

PRODUCT AND TEST SPECIMENS WERE NORNALIZED AT 1.650 DEG F. FOR 00 14R SG MIN. COOLING COMPLETED

IN STILL AIR.

"" END OP TEST RESULT DATA **

TEST RESULTS WERE CONDUCTED AqD 1ýACQRDED IN ACCORDANCE WITH TEST METHODS ACCREDITED BY A2LA.

THIS REPORT SHALL NOT BM REPRODUCED OR ALTE ED WITHOUT THE PRIOR WRITTEN APPROVAL OF UNITED)

STATES STEEL,
THIS PRODUCT WAS MAN-UFACTURED IN ACCORDiANCE WITH TME QUALITY MANAGEMENT SYSTEM WHICH COMPLIES

WITH ISO 9002:1994.

THIS IS TO CSRTIFY THAT THE PRODUCT DESCRISED HEREIN WAS MANUFACTURED, TESTED AND/OR !NSPECTED

IN ACCORDANCE WITH THE SPECIPICATION AND FULFILLS REQUIREMENTS IN S CH RESPECT,

PREP. BY THE OFFICE OF D.M. BORMET, MANAGER, QA, DY: -I DATE,2

kOSO CF3 00 07740007 BE 31 PAE 1OF

k0900 C F 3 0 0 02774ý0007A BXVM ! o PAGE 1 OF 1

- - I -- . - ---- T - I I - - - - - - - I 1 1. -1 1



-v LUAD TALLY **

PLATES

32694,

Purchase Order Date Purch se Order No.

11/19/01 0511;70-00

Invoice No. U.S. Steel Order No.

198163 UE51304 r~~ Ol1 0U. S. STEEL CORP.

GARY WORKS
GARY, INDIANA 46402

Subject to Section 7 of conditions of Bill of
Lading in N.M.F.C. and U.F.C. No recourse clause is exercised.

USS Corp. - Consignor

Shtppers No.

154T02438-01
CHARGE 0277450 SHIP TO 007

THE AMERICAN TANK&FABRICATING CO
12314 ELMWOOD AVE
CLEVELAND OH 44111-5991

THE AMERICAN TANK&FABRICATING CO
12314 ELMWOOD AVE NW
DOOR #5
CLEVELAND OH 44111-5991

S
H
I

P

T
0

Date Shipped From Route / Carder

CAR CAP. 000- CAR TYPE
01/30/02 GARY, INDIANA CUSTOIiER TRUCK FOR HIRE 9.999998

Ship Mode • Minimum Weight PP I1 COL.

CTH 404 00 OH _ COL

IF YOU USE A SHIPPER REFERENCE NBR FOR PYMT, USE 1.54T02438-01
ORDER ITEM HEAT ING CUT PC PLATE# GAUGE WIDTH LENGTH WEIGHT

ORDERED SIZE 1.0000 75.0000 257.0000

"qPEC: USS SIXTY-N ASTM A633 REV A 01-JAN-2000 GR E APPROVED STRUCTURAL
,.ST: PT#A633E-1.0000-W--

,T#: A633E-1.o000-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/.AR,

/ T /.M) METRIC 25.40MM 1905.00MM 6527.80MM 2479KG
UE51304 01 M27525 53 W2 1 084071A00 1.000 75.00 257.00 5466#

&/6.. METRIC 25.40MM 1905.00MM 6527.80MM 2479KG
UE51304 01 M27525 53 W2 1 084071B300 1.000 75.00 257.00 5466#

Per Controller - Gary Works USS'Corp. - Shipper Pr rron

Per

tfen

Permanent Post Office Address of Shipper:

600 Grant Street, Pittsburgh, PA 15219-4776 I h4nTt")1 N



ETHLEHEM LUIKENS PLATE DIVISION

BE-HI.EHEIM STEEL CORPORATION
DUALITY and PFL\CTCCE DEV'ELOPMENT

REPORT OF TES-TS AND ANALYSES
IPmIAT NO.

ýDo1--SýIPSPED;~ 0  GI C,1 On V0HIC.E 110,

:1-2 ,- 0 0 t I80 3-n6o'0 a

-I1

el t 6 14 279 .f j.

SERIAL
NHuBES

PAT.
NO.

HEAT
NUMBRER

CTItlCKtISS

[NICHES

WIDTH OR DIP.

I NCHES

LUIGOTH

INCHES

WEIGHT

POUND'S

YIELD TENSILE
POINT STRETTGT'T

P.S I PSr

ELONG.

- J -I

H AUU ULi
.QUALIT

PLATES

,M F S T

COc* J.C

Y IELD S

S 62195

S 62196

PLATES
NF ST

COx J.c

-L UNUEU. A C
y' SEEL MEL

- STM A516-
GR 70'-V

- LFT MAX I
3H--AAGNET

, . 2887 GH

TR ENGTH @ .]

823L7125

8 23L 7125

- ,5TM A 36
- LIFT MAX 1

OH-MAG NET-
,.R 2386 GH

813L70150

823L70120

823L70130

"ED

90
5 TO
CHA I
365-

x E,

1

96,
5 TC
CHAI
365-

2

2

-P UD UMS
7 MANUFAC

L-J_ PrVo
EDITION

N-SIZ ES
N-SL ,I ;-G
0653

U-. L.

1,.5'

ASME SA36
N-S1ZES c
rJ-SL ING
0654

.1

1,

_-U/PLYING
TURED IN I

ASNE SA51

GAUGES SE

120

120

1,998 ED[
.GAUGES SE

20

120

120

wt IH 150SIC9
HE U. S. A.

P UNLOG

240

240

02 ABS-,dE CER[T. o 3Cý477

I oN
P UNLOG

480

430

480

1 2252

12252

1 6335

32670

16335

44200

4630C

7950

7950

6420 0

66400
67400

67600

2

2,

8

8
8

8

23
N--l

30C

26

27

A---

40400

40000
A 1 900

'4-I. ¢0.

TET 0-'O UETICH TEMPERk.TURE - " T-TEMPEN n E.r ERATJRE N--NORMALIZE TE•EPERATI"IE ---

1 _ _CHARPY IMPACT
SERIAL PAT. HEAT HARD BEND THICKNESS T EERPY PT SHEAR ,) LAT. SEXP.

NU MBER NO. NUMEER i NCH E S TYPE sIzE DIn. TEMPF 1 2 3 1 2 3 2 3

A'7 zeJ;i,ic ý &fF-abd tir Co.
MEE S THE REO UIF EMEN' • F

SREVEWEDI Y / iJ . DATE

LtE 3 )-

HEAT
NUMBER

CHEMICAL ANALYSIS MkOUAIO
GRAIN
SIZEc L/I M. V P I sv SI /l7 Cý 'l III z- Cr"-t M--.• Vfj T, Al S CS - SH

823L71250
813L70150
623L70120
823L70130

24-
[14

.16
.16

1.10
1.06
1.09
1.*09

004D12
.017
.015
.015

.007

.006

.012

.01.2

.25-3

.208

.2..32
-224

.01 9

,009
.014
.010

.01

.01
.01

-03
.03
.04
.04

.005

.005

.005
.005

.002

.003

.002

.004

.036 -002
.002
.002
.002

I CERTIFY THAT THE ABOVE RESULTS ARE A TRUE AM0 CORRECT COPY OF ACTUAL
RESULTS CONTAITIED T1 RECORDS MAINTAITNED BY BETHLEHEM AND MAE IN FULL
COlM'AnI-CE WITH THE REQUIREMENATS OF THE SPECIFICATIONI CITED ABOVE. TIllS
TEST REPORT CANNOT BE ALTERED ANDO MUET BE TRANESM-ITTED INTACT WITH AllY
suBSCOUE•AT 74HIR11D PARTY TEST REPORTS. IF RECAIIRED.

SUPV. CULITTY isA PRACTICE DEVELOPMENT T f- _ j -. -r , iir PER



Gary Works
Gary, IN 46402

-ORDER: UE55784-06

SG'OAD: T13642
-. J NBR: 52060

SOLD TO:

PRELIMINARY TEST REPORT
CONFIRMING TEST REPORT WILL BE MAILED

PART:
INVOICE: 154 241121 SHIP

VEH ID: 130A OH
DATE: 12/05/02

38097

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: Y49461 I/C: 54W2 STEEL TYPE = CAST REDUCTION RATIO = 4.0 TO 1

X9108A00 3.0' X 93.0" X 3,30-0" 1 PC 26111.00 LBS

SPEC: PLATE HIGH STRENGTH LOW ALLOY USS SIXTY-N 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 INDICATE NO MERCURY CONTENT AND REPORT CB RA/SN ALSO

RA/LT CERTIFY THAT ALL MELTING AND MANUFACTURING TOOK PLACE IN THE USA.

HEAT Y49461 MELTED AND MANUFACTURED IN THE USA. FINE GRAIN

C=.18 MNlI.33 P=.015 S=.007 SI=.22 CU=.28 NI=.13 CR=.12 MO=.05 AL=.027 N=.010 V=.I1 CB=.001

TRANSVERSE

TRANSVERSE

YIELD: 61.0

61000

YIELD: 63.0

63000

KSI

PSI

KSI

PSI

TENSILE: 85.0

85000

TENSILE: 87.0

87000

KSI 2" % ELONGATION: 23.0

PSI I

KSI 2" % ELONGATION: 32.0

PSI ' 0
LONGITUDINAL FL

-18 DEG
LONGITUDINAL FL
1 -18 DEG

SIZE CHARPY IMPACT V-NOTCH +000 DEG F FT LBS/ 067-074-074
C AVG IMPACT STRENGTH +72 FT LBS

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

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. .I

~~2 ,-5r

/6 L £0~
'heAinerk-a4nkf ~zrbicTa6 -ý-a ing(. Cj6

MEETS THE REQUIREMENTS OF , --
.._S_.7 ,",_ A-. (;%.3 c=, 4..• . 8 .•.,-q

REVIEWED 2Y; 4~ KE Z 22-• {. J

THIS 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 MNN 0 0 0 0277450002A BKW 0 1 0 PAGE I OF 1



U.S. Steel Corporation Metallurgical Test Report
GaryWo)ks
Gary, IN 46102

ORDER i UE55761-01 PART:

LOAD: H04202 INVOICE: 154-239192 SHIP DATE: 11/20/02

PO NBR: JCR-3497 VRH ID: ',JE 006257 H4202

SOLD TO: SHIP TO:

_r
(D

(D

(D

-4
(D

3ERIAL HEAT; M47470 I/C: 55W1 STEEL TYPO = CAST REDUCTION RkTIO = 4.0 TO 1
[9170A00 3.0' X 96.00" X 3G0.0" 1 PC 29404.00 LBS

IPECt PLATE CARBON ASI4E SA 516 01-JUL-2001 2001 EDITIOU 2002 ADDENDA GR 70 APPROVED ASTM A516

)1-JA1-f2001 GR 70 APPROVED PVQ NORMALULED PLATE KILLED FINE GRAIN MaLL EDGE

:NTSP: 01 MILL INSPECTION RA/SIT ALSO RA/LT CERTIFY THAT ALL MELTING AND MANUFACT'URING TOOK PLACE
:N THE USA.

[EAT 147470_MELTED AND WWIUFACTURSD 11 THE USA. FINE GRAIN
= .26 ImNP=D. 99 P=.017 S=.010 SI=.22 CU=.02 NI=.02 CR- -04 1,O=.01 AL=.025 V=.001 TI=.001 CB=.001

/ /1 ,- L1_ '.

TRANSVERSE *YIELD: 44.0 KSI TENSILE- 77.0 KSI 2" % ELONGATION: 29.0
44000 PSI 77000 PSI

ýNSILE TEST WAS TAKEN ON INGOT/CUT: 55W I

)RODUCT AND TEST SPECIMENS WERE NORMALIZED AT 1660 DEG F. FOR 02 HR 48 MIN. COOLING COMPLETED
"N STILL AIR.

- YIELD STRENGTH @ 0.5% EU.L.
** END OF TE5T RESULT DATA **

:EST RESULTS WERE CONDUCTED AND RECORDED IN ACCORDANCE WITH TEST METHODS ACCREDITED BY A2LA.
'HIS REPORT SHALL VOT BE REPRODUCED OP. ALTERED WITHOUT THE PRIOR WRITTEN APPROVAL OF UNITED
hTATES STEEL.
'HIS PRODUCT WAS MANUFACTURED IN ACCORDANCE WITH THE QUALITY 1ATAGEMENT SYSTEM WHICH COMPLIES

(ITH ISO 9002.1994,

CD

C)

N
(D

CD]

ME.ETS THL REQUIREMENTS UF

- 1 4. -1rilo

§HIS IS TO CERTIFY THAT THE PRODUCT DESCRIBED HEREIN WAS MANUFACTURED, TESTED AND/OR INSPECTED:N ACCORDANCE WITH THE SPECIFICATION AN.D FULFILLS REQUIREMENTS IN SUCH RESPECT.

?REP- BY THE OFFICE OF D.M. BOR4ET, MGR, PLATE TECH BY: ' - '• DATE: 21/22/02
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09/15
P.O.#
Item

/2004 From:AMERICAN ALLOY STEEL

:054337-00
:1 (1 PC) 3" X 96" X 60"
:ISG HEAT# U0624 ALREADY APPROVED

To:AMERICAN TANK & FABRICATING
S.O.# :37811-NY AA PL#:8024766

ISG PLATE INC.

SHIP TOi
AMERICAN ALLOY STEEL INC
C/O B-& R.MARINE SVS
PORTOF GREATER BATON ROUGE
TRACK :#791
PORT ALLEN LA 70767

SOLD TO:
AMERICAN ALLOY STEEL, INC
P. 0. BOX 40469
HOUSTON TX 77240-0469

P L A T E D I M E N S I O N S

TOTAL
QTY GAUGE/ WIDTH

TEST CERTIFICATE

PAGE NOt 01 OF 02
FILE NO: 0284-01-20

MILL ORDER NOt 85476-001
MELT NO: U0624
SLAB NO: 4

DATE: 04/09/04

SEND TO:
:AMERICAN ALLOY STEEL, INC
P. 0a. BOX 40469
ATTN: HOMER GARZA
HOUSTON, TX 77240-0A69

D E S C R I P T 1 0 N

02-C

/

I 3" 96"

LENGTH DESCRIPTION

480" RECTANGLE

PIECE
WEIGHT

39205#

CUSTOMER INFORMATION

CUSTOMER P0: 57082-LA

S P E C I F I C A T I O N ( S )

THIS MATERIAL HAS BEEN MANUFACTURED AND TESTED IN ACCORDANCE WITH PURCHASE
ORDER REQUIREMENTS AND SPECIFICATION(S).

API 2H-8TH-EDITION YR 99 GR 50 Si S3 S4 \ CS4flod truPYo(th&
SUPPL. PARA. S5 & SUPPL. PARA. S12 orijna.l!,r*wtdIn our fle.
SPEC MOD FOR PHYSICALS AMERICAN ALELOY S"EEL, INC.
SPEC MOD FOR CARBON
ASME SA537 99 CLASS 1 MODIFIED TO .04 MAX.C, f'
ABS PAR -2-SECT-I O0 GRS EH36/DH36, ASTH A633 :•
95 GR CVAND MIL-S-22698C GR DH36
MATERIAL PRODUCED UNDER A CERTIFIED QUALITY MGMT SYSTEM COMPLYING WITH
ISO 9001 ABS-QE CERT. NO. 30130

CHEMICAL

MELT:U0624

MELT;U0624

CARBON EQUIVAL
CEF - c + (M

M A N U F A C T U

FINELINE - VAC

HEAT T R E A

HAI
OF

TES

PL/T

C 0 M P 0 S I T 1 0 N .
C V MN P S CU
.14 1.53 .008 .002 .14

V TI B AL CS
.001 .004 .0004 .041 .031

ENT FORMULA (CEF)
IN * .1667) + ((CR + MO + V) * .2000)

R E

UUM DEGASSED - FINE GRAIN PRACTICE

T CONDITION
rL

HEAT TREAT NON"/ HOLD
T DESCRIPTION TEMP MINS

rEST NORMALIZE 1650F 106

SI
.37

CA
.002

NI
.09

N
.0077

CR
.10

CEF
.44

MO
.03

AIR COOL

PA514374

WE HEREBY CERTIFY THE ABOVE
INFORMATION IS CORRECT:

QUALITY ASSURANCE LABORATOR
COATESVILLE, PA 19320

YSUPERVISOR - TEST REPORTING

MEETS THE REQUIREMEN¶WINORE ZAPLITNY
A0p-' ." 4 31 -

-5 C_ it..6.. - - 'p q oe 'L



P.O.# :054337-00

Item :1 (1 PC) 3" X 96" X 60"
:ISG HEAT# U0624 ALREADY APPROVED

To: AMERICAN TANK & FABRICATING

AA PL9:8024766S.O.# :37811-NY

ISG PLATE INC. TEST C E R T I F.I C A T E

PAGE NO: 02 OF 02
FILE NO: 0284-01-20

MILL ORDER NO: 85476-001
MELT NO: U0624
SLAB NO: 4

DATE: 04/09/04

TENSILE PROPERTIES

YIELD TENSILE ELONGATION
SLAB STRENGTH STRENGTH GAGE
NO. LOC DIR PSI X 100 PSI X 100 LGTH X

4
4
4

BOT.
TOP
BUT.

THRU GA.
THRU GA.
TRANS. 807

XR.A.

71.0
69.02.00"559 30.0

CHARPY V-NOTCH IMPACT RESULTS

SLAB LOC DIR

4 BOT. TRANS.

TEMP SIZE

-40F FULL

FT. LBS.

90 133 135

DROP WEIGHT

LOC

HOT.

DIR

LONG.

TESTING

SIZE DEPTH TEMP

Ps SURF -30F

RSLT

NB

TEMP

-30F

RSLT

NB

GENERAL INFORMAT ION

ALL STEEL HAS BEEN MELTED AND MANUFACTURED IN THE U.S.A.
A.B.S. QA. CERTIFICATE O0-QA141S-X.
MATERIAL HAS BEEN VACUUM DEGASSED AND CALCIUM TREATED
FOR SULFIDE SHAPE CONTROL.
FINELINE MOD FOR SULPHUR
TEST CERTS. ARE PREPARED IN ACCORD. WITH PROCEDURES
OUTLINED IN DIN 50049 3.1.B/EN 10204.3.1.B.

B/L* 56809 UP 262082
PCM w .25

Certiflrd a (roe copy ot the

original, r*Ulned In our fli..
AMERICAN ALLOY •TER7L, IKf.

MEETS THE REQUIREMENT

WE HEREBY CERTIFY THE ABOVE
INFORMATION IS CORRECT:

QUALITY ASSURANCE LABORATORY
COATESVILLE, PA 19320

J'sC 9u)qsf- ao

SUPERVISOR', TEST REPORTING
ELINORE ZAPLITNY
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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 thetwo 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
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Refractory Assembly drawings, the exterior Melter body and components consist of a total

surface area of 522,261.6 cm 2. 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 3, being comprised of two types:

Monofrax Refractory (61.88 ft3) and Zirmul Refractory (30.82 ft3). 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 ft3 . The
total volume of residual glass, based on the conservative estimate of 1% of the total volume of
refractory, is 0.927 ft3. 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.
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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 in2 (522,261.6 cm 2) with the body of the Melter having a surface
area of 79,537.02 in2 (513,141.01 cm 2) and the associated components having a surface area of
1,413.7 in 2 (9,120.6 cm 2).

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 2 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/cm2 . 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 2 . The Melter contains 2.149E+02 A2's and generates 9.194 watts (decay heat).
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APPENDIX 1 - Activity Summary

Source Term Total Act (CII 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 6.713E+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+oz 9.194E+00 100.000%

Total Activity of Primary Isotopesl I 99.878%

Remaining Activity 0.122%



V\NDP-577
Rev. 0
Page 13 of 103

APPENDIX 2

Glass Shard Sample Report

(04-0073 &04-0074)
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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-VW-997-02,03

Activity Units:

Sample Date:

Nuclide

Cm-243

Cm-244

Mn-54

Co-60

Ni-63

Sr-90

Tc-99

Cs-1 37

Eu-1 54

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

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

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

%Abundance Scaling Nuclide

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 %

Cs-1 37

Cs-1 37

Cs-137

Cs-137

Cs-137

Cs-137

Cs-137

N/A

Cs-1 37

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

Scaling Factor

3.808E-06

9.954E-05

3.708E-05

1.845E-05

2.210E-04

5.799E-02

4.416E-06

N/A

2.995E-04

1.342E-05

9.589E-08

1.119E-07

1.215E-05

4.932E-06

2.361 E-06

9.680E-08

2.900E-07

5.251 E-07

1.758E-06

1.525E-04

3.493E-05

2.671 E-05

7.032E-04

6.804E-04

6.712E-06

4.658E-05
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Sample Report

Report Date :

User Sample ID:

Description:

Activity Units:

Sample Date:

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

04-0073#2

SHD-VW-997-02,03

uCi/gm

09/16/2002

Nuclide

K-40

Ni-63

Sr-90

Zr-95

Tc-99

Cs-1 37

Eu-1 54

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

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

5.51 OE-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

%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 %

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

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

3.562E-05

2.721 E-05

7.301 E-04

6.681 E-04

6.593E-06

4.646E-05

3.739E-06

9.779E-05
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0Sample Report

Report Date :

User Sample ID:

Description:

Activity Units:

Sample Date:

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

04-0073#3

SHD-VW-997-02,03

uCi/gm

09/16/2002

Nuclide

Ni-63

Sr-90

Tc-99

Cs-1 37

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

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

%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 %

Scaling Nuclide

Cs-1 37

Cs-1 37

Cs-1 37

N/A

Cs-1 37

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

Scaling Factor

2.089E-04

5.081 E-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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Sample Report

Report Date :

User Sample ID:

Description:

Activity Units:

Sample Date:

5/22/2014 Revision Date : 03/04/2004

04-0074#1

SHD-VW-998-01,02

uCi/gm

09/20/2002

Nuclide

Ni-63

Sr-90

Tc-99

Cs-1 37

Eu-i 54

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

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

%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%

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-i 37

Cs-137

Cs-137

Cs-137

Cs-137

Cs-137

Cs-137

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

5.951 E-07

1.984E-04

4.534E-05

3.470E-05

9.271 E-04

8.988E-04

1.243E-05

7.206E-05

5.344E-06

1.397E-04
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Sample Report

Report Date :

User Sample ID:

Description:

Activity Units:

Sample Date:

5/22/2014 Revision Date : 03/04/2004

04-0074#2

SHD-VW-998-01,02

uCi/gm

09/20/2002

Nuclide

Co-60

Ni-63

Sr-90

Tc-99

Cs-1 37

Eu-1 54

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

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 %Abundance

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

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 %

Scaling Nuclide

Cs-137

Cs-137

Cs-137

Cs-137

N/A

Cs-137

Cs-1 37

Cs-137

Cs-137

Cs-137

Cs-1 37

Cs-137

Cs-137

Cs-137

Cs-137

Cs-137

Cs-137

Cs-137

Cs-137

Cs-137

Cs-137

Cs-137

Cs-1 37

Cs-137

Cs-137

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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Sample Report

Report Date :

User Sample ID:

Description:

Activity Units:

Sample Date:

5/22/2014

04-0074#3

SHD-VW-998-01,02

uCi/gm

09/20/2002

Revision Date : 03/10/2004

Nuclide

C-14

Ni-63

Sr-90

Tc-99

Cs-1 37

Eu-1 54

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

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.OOOE-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

%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 %

Scaling Nuclide

Cs-137

Cs-137

Cs-1i37

Cs-137

N/A

Cs-137

Cs-137

Cs-137

Cs-137

Cs-137

Cs-137

Cs-137

Cs-137

Cs-137

Cs-1 37

Cs-I 37

Cs-1 37

Cs-137

Cs-137

Cs-137

Cs-137

Cs-137

Cs-137

Cs-137

Cs-137

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

1.021 E-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 and

Decay Correction

Calculations (RADCALC)
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APPENDIX 3 - MELTER Heel Activity Calculations

0

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
(uCilg) (uCilg) (uCilg) (uCilg) (uCilg) (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-01 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-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 3.01 E-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 5.41 E-02 5.85E-02 6.15E-02 6.24E-02 8.57E-02 7.75E-02 6.66E-02 2.OOE+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 2.1OE-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.OOE-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 5.81 E-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 1.51EE+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:\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 7.881 E-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 1.11 3E+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 1.081 E-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
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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:

6/27/2014 9:02 AM

0

0
0

kg

kg
m^3,

Decay Time Data:
Date to begin source decay: 9/20/2002
Date container sealed: 9/2/2014

Radioactive Decay Hpqj flt,- - - - - - -

Decayed Source:
Isotope
C-14
K-40
Mn-54
Co-60
Ni-63
Sr-90
Y-90
Zr-95
Nb-95
Nb-95m
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-21 0
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
1.299E-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-1 1
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-1 1
2.165E-15
4.497E-10
5.917E-14
2.566E-09
7.563E-03
3.114E-07

Gm TBq
7.736E-04 1.282E-04
2.121 E+03 5.550E-04
1.853E-10 5.318E-08
2.790E-06 1.168E-04
2.691 E-03 5.622E-03
2.259E-01 1.154E+00
5.739E-05 1.155E+00
6.045E-25 4.805E-22
7.283E-25 1.060E-21
3.900E-28 5.502E-24
1.190E-01 7.437E-05
6.234E+00 2.005E+01
9.506E-07 1.893E+01
3.005E-04 3.005E-03
8.744E-24 3.624E-17
3.167E-22 2.546E-15
1.344E-17 9.468E-1 1
9.176E- 12 1.005E-04
1.979E-16 2.995E-09
9.495E-20 2.420E-12
8.129E-13 1.386E-07
6.709E-1 0 1.907E-09
1.039E-16 9.494E-1 1
5.443E-09 2.798E-04
9.497E-15 1.152E-08
9.OOOE-09 2.998E-26
4.142E-13 1.901E-09
6.248E-18 9.494E-1 1
5.162E-10 2.798E-04
1.935E-13 1.386E-07
7.053E-15 1 .152E-08
1.777E-23 7.768E-17
1.049E-1 1 1.743E-09
6.760E-23 2.592E-1 3
2.713E-20 1.792E-04
2.907E-22 1.357E-07
9.668E-22 1.152E-08
8.704E-23 9.494E-1 1
2.172E-14 2.798E-04
1.119E-15 1.152E-08
1.956E-29 3.798E-16
2.328E-18 1.387E-07
1.715E-21 2.189E-12
2.269E-24 8.009E-17
4.671 E-24 1.664E-1 1
4.002E-26 2.189E-15
1.973E-19 9.494E-1 1
8.230E-12 2.798E-04
2.024E-12 1.152E-08

Page 2
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Radcalc 4.1
File Name: Melter Heal with Shard Data_062714.rad

6/27/2014 9:02 AM

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:

3.748E-06 2.158E-14
3.608E-11 9.328E-19
2.566E-09 5.009E-14
7.563E-03 4.723E-08
3.760E-06 9.590E-1 1
3.118E-07 3.154E-07
5.144E-05 1.887E-07
3.748E-06 6.458E-1 1
2.614E-09 3.615E-1 1
5.144E-05 2.302E-1 1
2.548E-09 8.293E-14
7.562E-03 9.225E-06
3.778E-06 1.777E-05
6.047E-05 2.934E-03
6.150E-05 1.157E-10
6.740E-05 6.146E+02
3.740E-04 1.615E-08
1.554E-08 3.291 E-07
1.052E-03 5.069E-08
5.610E-07 2.840E-13
3.740E-04 5.446E-13
7.309E-03 3.311 E-04
3.350E-03 3.478E-01
1.604E-03 2.579E-01
6.150E-05 2,846E+01
2.608E-02 8.476E-10
1.840E-04 2.879E+00
7.365E-06 9.025E-11
3.740E-04 1.11 3E+03
1.052E-03 1.493E+00
5.973E-03 2.575E-08
1.039E-01 6.067E-03
2.609E-02 4.207E-01
2.005E-02 8.836E-02
2.990E-01 2.889E-03
4.952E-01 1.445E-01
5.973E-03 2.991E-02
3.084E-10 9.315E-14
2.162E-03 4.411 E-05
4.696E-02 5.771 E-04

1.117E+03
5.744E+02

1.387E-07
1.335E-12
9.494E-11
2.798E-04
1.391 E-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

0

Decay Heat:
Heat Generated on Start Date: 0.889
Heat Generated on Seal Date: 2.834

- -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:
ACEM Umit Fraction:
ALEC Limit Fraction:

Yes (ACEMs and ALECs > 1.0)
6806000 ACEMs (Number of ACEMs)
2.125E+09 ALECs (Number of ALECs)

Page 3
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Radcalc 4.1
File Name: Melter Heat with Shard Data_062714.rad

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

6/27/2014 9:02 AM

Effective A2s for Mixture:

Type Determination:
Type:
A2 Limit Fraction:

Limited Quantity Determination:
Limited Quantity:
Activity:

Fissile:
Fissile Excepted:

LSA Determination:
LSA-I:
LSA-11:
LSA-111:
Specific Activity:

HRCQ Determination:
HRCQ:
A2 Limit Fraction:
Activity:

Fissile Determination:
Fissile:

Fissile Excepted Determination:
Fissile Excepted:
Fissile Mass:
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:

3.365E+11 Bq

B
63.15

No
63.15
1117
41.34
Yes
Yes (c)

No
No
Yes
0.0002105
0.003724

No
63.15
1117
41.34

(A2s > 1.0)
A2s (Number of A2s)

A2
Ci
TBq

A2/gm
Ci/gm

A2s
Ci
TBq

(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

Yes

Yes (c)
29.23

0
1000
0

0
300000
300000
1145
0.3478
28.46
2.486
0.5181
0.4207
0.002889

Yes
1441

gm

gm
gm
gm

gm
gm
gm
gm
gm
gm

gm
gm
gm

(RQs > = 1.0)
RQs (Number of RQs)

Shipping Papers and Labels:
Isotope Number of A2s

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

Fraction of A2s
0.5292
0.2901
0.06093

Cumulative A2s
33.42
51.74
55.59

Cumulative Fraction of A2s
0.5292
0.8193
0.8802

Page 4
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Radcalc 4.1
File Name: Melter Heal with Shard Data_062714.rad

6/27/2014 9:02 AM

" Pu-238
" Pu-239

Cm-244
Pu-240
Th-228
U-232
Am-243
Pu-241
Cm-243

3.844
0.9655
0.8687
0.7418
0.2798
0.2704
0.221
0.1844
0.08001

0.06087
0.01529
0.01376
0.01175
0.00443
0.004282
0.0035
0.00292
0.001267

59.43
60.4
61.27
62.01
62.29
62.56
62.78
62.97
63.05

0.9411
0.9564
0.9701
0.9819
0.9863
0.9906
0.9941
0.997
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: Cat 3 (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:
FGR-1 1 DE-Ci:

TRU Waste Determination:
TRU Waste:
TRU Activity:

WIPP Quantities:
FGE Value:
PE-Ci Value:

0.6769
0.85

Yes
2182

19.07
0.686

(TRU activity > 100 nCi/gm)
nCi/g

0
NRC Classification Results

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

NRC Container Category:
Container Category: III
LSA-I: No
LSA-11: No
LSA-111: 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
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Miscellaneous Melter Photos
Continued
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Glass-Filled Crack in Monofrax K-3
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Pore in Monofrax K-3 Core

JAM
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APPENDIX 5

Melter Refractory Activity

and Decay Correction

Calculations (RADCALC)
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APPENDIX 5 - Refractory Activity Calculations

Monofrax Refractory

Description

Volume (ft3)

Density (lbs/ft3)

Total Weight (Ibs)

Zirmul Refractory

Description

Volume (ft3)

Density (lbs/ft3)

Total Weight (Ibs)

1% of the total Volume

Monofrax Refractory

Zirmul Refractory

Glass Calc (Based on 1% of

total volume of refractory

Monofrax Refractory

Zirmul Refractory

Totals

61.88
243.5

15067.78

30.82
196

6040.72

Volume (Jt3) Mass (Ibs) Mass (g)
0.6188 150.6778 68407.72
0.3082 60.4072 27424.87

Volume (ft3) Volume (cc) Moss (g)
0.6188 17522.47 45558.41
0.3082 8727.25 22690.86

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.OOE+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 1.00E-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 4.03E+01 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 3.72E-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 7.29E-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 1.27E-04 1.01E-03 6.92E-05

U-236 5.70E-03 3.80E-04 3.04E-03 2.08E-04

U-238 3.19E-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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Radcalc 4.1 6/26/2014 3:57 PM
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: C:\WVDP - Melter\Recharacterization Information\Refractory with Ave. Geomean 6-77 Act.rad

Performed By: Chris Brandies
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 1.931 E-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 1.550E-01 9.051 E-03 5.735E-03
Pu-239 3.720E-02 5.998E-01 1.376E-03
Pu-240 2.840E-02 1.252E-01 1.051 E-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 lb
Mass of solid lead: 0 kg
Mass of solid beryllium, graphite, and hydrogenous

material enriched with deuterium: 0 kg
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Waste Void Volume: 0 m^3

Decay Time Data:
Date to begin source decay: 7/18/2002
Date container sealed: 9/2/2014

Radioactive Decay Results

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-21 0
Po-211
Po-212
Po-213
P0-214
Po-215
Po-216
P0-218
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 Gm
1.332E-02 1.177E-05
1.068E+02 7.732E-01
1.068E+02 1.964E-04
5.220E-02 3.090E+00
2.132E+02 2.452E+00
2.012E+02 3.739E-07
5.527E-01 2.045E-03
2.537E-16 2.265E-24
1.782E-14 8.204E-23
2.960E-09 1.554E-17
1.806E-04 6.098E-13
1.434E-08 3.507E-17
1.672E-1 1 2.427E-20
6.641E-07 1.441 E-13
1.335E-08 1.738E-10
2.968E-09 1.202E-16
5.026E-04 3.617E-10
7.960E-08 2.428E-15
1.457E-25 1.618E-09
1.331E-08 1.073E-13
2.968E-09 7.227E-18
5.026E-04 3.430E-1 1
6.640E-07 3.429E-14
7.962E-08 1.803E-15
2.428E-15 2.054E-23
1.222E-08 2.720E-12
8.103E-12 7.819E-23
3.219E-04 1.803E-21
6.498E-07 5.152E-23
7.960E-08 2.472E-22
2.968E-09 1.007E-22
5.026E-04 1.443E-15
7.962E-08 2.860E-16
1.187E-14 2.263E-29
6.641E-07 4.126E-19
1.513E-11 4.385E-22
2.503E-15 2.624E-24
7.969E-1 1 8.278E-25
1.513E-14 1.023E-26
2.968E-09 2.282E-19
5.026E-04 5.469E-13
7.962E-08 5.176E-13
6.641E-07 3.825E-15
4.172E-1 1 1.079E-18
2.968E-09 5.794E-14
5.026E-04 3.138E-09
6.663E-07 1.699E-1 1
7.972E-08 8.064E-08
3.211E-05 1.178E-07
6.641E-07 1.144E-1 1
3.023E-09 4.180E-1 1
3.211 E-05 1.437E-1 1

TBq
4.927E-04
3.951E+00
3.952E+00
1.931 E-03
7.887E+00
7.446E+00
2.045E-02
9.385E-18
6.594E-16
1.095E-10
6.681 E-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
1.191 E-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
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:

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
2.841 E-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
6.722E-03
4.488E-11
3.038E-03
6.771E-02

6.300E+02
3.220E+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-1 1
3.451 E+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
1.051 E-05
2.560E-06
1.375E-03
7.696E-06
1.881 E-07
4.292E-06
3.143E-05
2.487E-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

2.331E+01
1.191E+01

Decay Heat:
Heat Generated on Start Date:
Heat Generated on Seal Date:

0.5161
1.768

W
W

heguiatory mequiremenis vwarning

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 ACEMs)
ALEC Limit Fraction: 1.190E+09 ALECs (Number of ALECs)

* 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:

1.775E+11 Bq

B
67.13

No

(A2s > 1.0)
A2s (Number of A2s)

(Solid, activity > 0.001 A2)
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Activity: 67.13
630
23.31
Yes
Yes (c)

A2
Ci
TBq

Fissile:
Fissile Excepted:

LSA Determination:
LSA-I:
LSA-II:
LSA-Ill:
Specific Activity:

HRCQ Determination:
HRCQ:
A2 Limit Fraction:
Activity:

No
No
Yes
0.0009844
0.00924

No
67.13
630
23.31

A2Igm
Ci/gm

A2s
Ci
TBq

gm

(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

Fissile Determination:
Fissile:

Fissile Excepted Determination:
Fissile Excepted:
Fissile Mass:
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:

Yes

Yes (c)
32.68

0
1000
0

0
68190
68160
380.5
0.06073
32.02
8.415
0.7354
0.5997
0.001994

Yes
1606

gm
gm
gm

gm
gm
gm
gm
gm
gm

gm
gm
gm

(RQs = 1.0)
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
+ 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 49 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: Cat 3 (Cat3s > 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:
TRU Activity: 15580 nCi/g

WIPP Quantities:
FGE Value: 21.28
PE-Ci Value: 1.105

Cat2s <= 1.0)

> 100 nCi/gm)

NRC Classification Results

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

NRC Container Category:
Container Category: III
LSA-I: No
LSA-11: No
LSA-111: Yes
Total Activity: 630 Ci
A2 Limit Fraction: 67.13 A2s
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PRIMSAM
KEY

SAMPOIN
T

UNCERTAINTYV RESULT-
ALUE VALUE

AVERAGE
ACTIVITY
(uCilg) WIA

Scaling
factorsSAM DATE ICOMP DAT BOTTLES COL DATE SAMPIDC SAMTYPE IVTBATCH IRES TYP1 REP NUM ROAUNITS IROAFLAGS INUCLIDE

01-2326 - 75WH AM241 I 8.28E-02 1.37E+00 21uCi/g Rep2(B75 Cs-137 1.16E+04 1.005+00
01-2326 r WH 75VW Am241 1.01E-01 1.68E+00 , .Cijg op

4
(B75 Sr-90 I 8.70E+021 7.47E-02

01-2326 751-I /Vn241 1.05E-01 1.75E+00 3 uCi/g Rep3(875 AIn-241 I 3.86E+00 3.32E-04
01-2326 75W1IH
01-2498 11/26/2001 01-09 ;1 911) Wt.
01-2498 11/26/2001 01-09 T#11• (75

Ann241
Am241
Am241
Am241
Arn241
Am241

9.16E-021 1.52E+00
2 4.37-023.75E-06

1 2.51E-02 2.16E-06

t 6.72E-011 577E-05

I LJCig ýepl (875 1Am-243 4.60E-021 3.95E-06

01-2498 11/26/2001 01-09 1 11/24/20011 B75W•01 - 09 CFMT IV (ACT#11) 075
01-2498 11/26/2001 01 -09 [ 11/24/2001 B75WI01 - 09 ICFMT WI (ACT #11) 075 2.96E-01 2.54E-05
01-2498 11/26/2001 01-09 1 11/24/20011B75WI01 -09 CFMT I W(ACT #11) 075 .u5E+00 2.53E-04
01-2498 01-09 1 11/24/2001 B75WI01 -09 CFMT -- (ACT#11) 075 jAm241 '.14E-03 6.13E-07
01-2498 01-09 1 11/24/20011 B75WI01 -09 CFMT IWI(ACT 11) 1075
01-2498
01-2498 1

01 -09 11/24/201 B75V011
01 -09 11/24/2001 B75W01
75WH1-17 7/11/2001 875VW-I
75W51-I1-171 7/11/2001 B75W-i

-09 JCFMT IW (ACT #11 07
-09 WFMT j(ACT #11) 07-15

ICFMT H )

Am241
Am241
Am241
Aým241
Arn-241

E-04
-05

01-1392
01-1392
01-1392
01-1392
01-1392
01-1392
01-1392
01-1392
01-1392
01-1440
01-1440

7111/2001 CFMT WI-i 75 5.58E-021 1.32E-011
7/11/2001 75WH11-171 7/11/2001 B75WVi ICFMT IM 75 JA-241 3.48E--02 8.98E-02 7 uCi/ Rep7
7/11/2001
7111/2001
7/11/2001
7/11/2001
7111/2001
7/11/2001
7/17/2001
7/17/2001
7117/2001
7/24/2001

75I--11-171 7/11/2001IB75VWi CFMT WI-I 75 Am-241 3.43E-021 1.06E-01 9 .Ci/g ep9
75WH1-171 1
75H1S-17
75-11-17 1
75W911-17 1

CFMT 7 Am-241 5.520-02 1.42E-01 5 1uCi/g Rep5 I _I

CFMT _H_75 _A1-241 7.47E-02[ 1.25E-01 4 uCi/g Rep4 I _I

4CFMT 'WI 75 Ar-241 4.09E-02 1.13E-01 6 uCi/q Rep6
CFMT WI- 75 Am-241 5.79E-021 1.59E-01 3 uCi/g .ep3

r WH 75 jAm-241 I 3.53E-0-1 1.36E-01 I uCi/g Rep8 1 B7
-T H 75 Am-241 7.97E-021 2.49E-01 3 LCi/g :ep3 (B75

r v- 75 ]A-241 I 1.BE086-Il 3.640-01 I 2 uCi/g Rep2 (875 LI I___ ___ ___
01-1440 75
01-1501 24-29
01-1501 17r24120011 124-29 rT
01-1501 7/24/2001 24-29 1 7/23/20011 B75VH24-B75V-I26 CFMT
01-1557 173=0011 32,33,34 7/30/2001 75VW-132-75VWr-34 JCFMT

Am-241
Am-241
Arn-241
AP-241
Am-241
Arn-241

Am-241
Arm-241

9.89E-02 2.96E-01 1

ep3

JCi/g aept (75

01-1557 1 7/30/2001 32,33,34 1 7/30/2001j75WHI32-75WH-134 CFMT WI-i
01-1557 7/30/20011 132,33,34 17 5-134 CFMT "
01-1621-1 817/2001 38-40 1

38-40
138-40

H-140 CFMT WVI 075 2.39E-011 7.67E-011
-440 ]CFMT IH 075 A-241 I 2.67E-01- 7.16E-01
H-140 CFMT WI 075 Amn-241 4.17E-01I 7.09E-01 3 ep3 (40

43 THRU 4 t 45 ICFMT IM 75 Ar-241 I 5.57E-01 1.070E00 3 uCi/g Rep3
43 THRU 4 l 3-45 CFMT I-I 75 Arr-241 4.07E-01I 8.47E-01 2 uCi/g aep2
43 THRU' 75 1m-241 3.27E-011 1006.00E 1 uCi/g Repl I I
46-48 52-

01-1722 8/21/2001 46-48,52-'
01-1722 8/21/2001 46-48,524
01-1778 8/27/2001 62-64 8/25/2001 175WH-162-E
01-1778 8/27/2001 162-64 8/25/2001 75WV62-E

75
75
75_
T5
T5_
75
T5_
75
75
75

Am-241

Am-241
Am-241
Aýn241
Arn-241
Arn-241
Arn-241
Am-241
AP.-241
Amr-241

8.92E-01 2 uCi/g Rep2
9.02E-01 3 uCQ/g Rep3
1.50E+00 3 uCi/g Rep3 (64DB - 1 1

2.65E-01I 8.74E-01 1 uCi/g apt

7.48E-01 1
01-1778 1 8/27/2001 62-64 1 8/25/2001 175WIH62-64 CFMT WI-H

01-1892 9110/2001 80-84 79W4r2001 7 H80- 75WI-84 CFMT I _ _H

01-1892 1910/2001 80-84 9/4/2001 75WH80- 75WH84 CFMT V _I

01-1892 9/10/2001 10-84 914/2001175WH80- 75WIH4 CFMT V _-

uCi/g
LCi/g

/~ig

Lcug
.Ci/g
JCi/g,JCi/g

2 (b3UB

epl (62DB

01-1918 1 9116/2001 03 9/15/2091 B75WH CFMT WIM
]CFMT IVH 75 Am-241

03 CFMT I-I 75 Am-241 7.99E-01I 1.57E+00 1 ep'
CFMT WI-I 75 Am-241 1.18E+001 2.25E+00 4 1iuQ/g Rep4
CFMT WI-I 75 AP-241 6.62E-01 1.79E+00 3 uCi/g Rep3
CFMT V9--I 75 Arn-241 8.90E-01 1.69E+00 2 JCi/q Rep2
CFMT WI-I 75 AJry-241 5.63E-01 1.79E+00 1 JCi/g Rep -

CFMT VI (ACT#11) 075 Am-241 1.98E+00 4.64E+00 5 JCi/g Rep5
CFMT WI (ACT #11) 075 Am-241 8.64E-01 3.08E+00 3 uCi/g Rep3
CFMT WI (ACT #11) 075 Am-241 9.52E-01 3.87E+00 6 uCi/g Rep6

01-2498 11/26/2001 01 -09

01-2498 11/26/2001 01-09 11/24/2001 B75WI01 -09 ]CFMT

01-2498 1126f2001 0 0
01-2498 li111/26/20011 01 L09
01-2326 111/2/20011 108-1912E

1-09 ,CFMT 1• ACT#11( 075 Am-241
1 -09 !VWMT j ý(ACT#11') 1075 Am-241
108,109,111 &112 JCFMT WH _ 175VH Arn243



PRIMK SSA M DKEY ISAM DATE• COMP DAT 1BOTTLES
SAMPOIN
T ROAUNITS

AVERAGE
ACTIVITY

NUCLIDE (uCi/g) VM
Scaling

COL DATE ISAMP IDC SAMTYPE OTBATCH IRES TYP1 REP NUM

01-2326 11/212001 108-112 9H108,109,111 &112 CFMT I

ROAFLAGS
Rep4 (875
Rep3 (875
Rep2 (875
Rep9 (09db

factors

uCi/g
8juCi/g Rep9 (08db I i I ____ I___

Am243 2.82E-031 4.36E-02 ! uCilg RepS (18 db

Am243 2.86E-031 4.44E-02 3juCi/g Rep3 (03db I I I
VW (ACT #11) 1075 Am243 2.97E-031 4.61E-02 7 uCi/g Rep7 (07db

WI(ACT811) 075 An243 2.99E-031 4.61E-02 2uCi/g Rep2(02db I I
CFMT WI(ACT #11) 075 Am243 3.10E-031 4.82E-02 uCi/g Rep6(06db

-09 CFMT WI (ACT *11) 075 Am243 2.98E-031 4.63E-02 1uCi/g Repl (01db I I
01-2498 11/26/2001 01-09 11/24/2001IB75WsO1 -09 CFMT WI(ACT #11) 1075 Am243 3.20E-031 4.97E-02 uCi/g Rep4(04db

01-2326 1112/2001 108-112 912512001 B75WH108,109,111 &112 CFMT WI _ 75H Cm242 1.77E-031 2.22E-02 3 uCilg Rep3 (075
01-2326 1112/2001 108-112 9/2512001 B75WH108,109,111 &112 CFMT WI- 75 I Cm242 I 1.34E-03 1.61E-021 1uCilg Repl (875
01-2326 11/2/20011 10112 912512001 B75.M-I108,109,111 &112 CFMT W-I _ 75___H_ ICm242 1.28E-03 1.52E-021 2 uCi/tl Rep2 (875
01-2326 11/2/2001 108-112 9/25=2001J875~,-108.109,111 W112 ICFMT 75VW Cm242 1.40E-031 1.76E-02 4 uCi/g Rep4 (875

01-2498 1 126/2001 01-09 11/24/2001 B75WV01 - 09 CFMT WI (ACT #11) 075 Cm242 3.95E-031 4.45E-02 2 uCi/g
01-2498 11/2612001 01-09 11/24/2001 B75WI01 -09 CFMT WI (ACT 811) 075 Cm242 I 3.54E-031 4.40E-02 6 uCi/ _
01-2498 11/26/2001 01-09 11/24/2001 B75VA01 -09 CFMT WI (ACT#11) 075 Cm242 3.51E-031 4.52E-02 9 uCi/g

01-2498 11/2612001 D1- 09 1112412001 IB75WI01 - 09 CFMT VM (ACT #11) 1075 Cm242 3.20E-031 4.27E-02 uCi/g
01-2498 11/26/2001 01 - 09 11/24/2001 B75V101 - 09 CFMT WI (ACT #11) 075 Cm242
01-2498 11/26/2001 01- 09 11/24/2001 1875WI01 - 09 CFMT I (ACT 11) 1075 Cm242
01-2498 11/26/2001 01-09
01-2498 11126r2001 01-09
01-2498 11/26/201 01-09
01-2326 11/2200 108-112
01-2326 11/2/01 108-112

1-09 CFMT M (ACT#11) 075
1 -09 CFMT WI (ACT #11) 1075

09 CFMT W (ACT#11) 075 Rep4(04db

3,109.111 &112 ICFMT NH 175VW-I Re.1 (875
uCi/o Rep2 (875

D1-2326 11/2/2001 108-112 uCi/g Rep3 875 I I ____[ ___

1 1Y2/2001 108L-F11 2
11/26/2001 01 _ 09

3.5E-01 4 uCi/g Rep4(B75

7.03E-01 2FuCi/g Rep2 (02db I
1112612001 01-09 VN(ACT #11) 1075 Cm243/244 4.15E-02 6.82E-01 uCi/g Rep8 (08db

11/26/2001 101-09 1 11124/2001 B75W01 -09 CFMT WI (ACT#11) 075 Cm243/244 4.03E-02 6.51E0-01 5 uCi/• Rep5(18db I
D1-2498
01-2498

11/26/2001
11/26/2001

01-09
a1 -09

1112412001 B75WI01 - 09
11/2412001 B75VW01 - 09

CFMT
CFMT

VA (ACT#11) 075
N (ACT#110 075

Cm243U244
Cm2431244

4.20E-02 6.88E-01
4.538-02 7.41E-01

9juCi/g
6 uCila

Rep9 (09db
Rep6 06db

'1-2498 11/26601 01-09 11/24/2001 B75WI01 - 09 CFMT WI (ACT #11) Cm243r244 4.28E-021 7 02E-01
1-2498 11/26/2001 01-09 11124/2001 .75WI01 -9 CFMT WI (ACT #11) 075 Cm243/244 4.52E-02 7.38E-01

'1-2498 11/26/200 01-09 11/24/2001 1875W•01 - 09 CFMT AI(ACT#11) 1075 Cm243/244 4.10E-021 6.71E-01

1-2498 11126/2001 01 -09 11/24/2001 B75W,01 - 09 CFMT WI (ACT #11) 075
,1-1392 7111/200 75WHl1-17 7/11/2001 1B75W-H CFMT 75
1-1392 7/11/2001 

75WH1-171-1392 /112001
01-1392 17/11/20011 175MH1-17

1CFMT LWII
CFMT

uCi/g Rep9

-1392 71111/2001 75W-H1-17 uCi/g IRep7 I I___]____
1.02E-021 1.78E-02 2 uCi/g Rep2

I 15.79E-3 I SuCi/9 RepS 5 ___ I I ___ ___
75 ICo-60 5.97E-031 9.66E-03 4 uCi/g Rep4

lvm 75 Co-60 7.08E-031 9.71E-031 3 uCi/g Rep3 [ [
;J -CFMT 75 Co-60 5.22E-031 1.22E-02 3 uCi/g Rep3 (875

a CFMT M 75 o-60 [ 01.10E-2I 2 uCi// Rep2(B75 I I
7/17/200 21-23 7/17/2001 175WH21-75WH23 CFMT ,H 75 Co-60 7.07E-031 2.01 E-02 I uCi/g Rept (875

24-29
24-29

CFMT M 1 75 o CO-60 [ 2.40E-02 2.99E-021 u _Cig _Repl 1 _

CFMT IH 75 _ Co-60 [ 01.430-2 3 uCi/g Rep3 I I
CFMT M 75 Co-60 I <1.19E-21 2uCi/g jRep2 I I

32,33,34 CFMT 0"O- <1.44E-2 1 uCi/g Repl
, CFMT W- 175 Co-O0 <1.550-2 2 uCi/g Rep2

CFMT WmI 75 CO-60 <1.338-2 3 uCi/ Rep3
CFMT -H 075 o-60 < E3.28-2 3 uCi/ Rep3 (40

CFMT WV- 1075 Co-60 1.87E-021 4.10E-02 1 uCi/g Repl (38
CFMT A- 1075 Co-60 1<1.90E-2 2 uCI/ Rep2 (39

-1621 8171200 38-40
-1621 8n7/2001 1 38-40
-1656 8/13/200" 43 THRU 4 8/13/2001 B75V # 43 - 45 CFMT hH Co-60 <3.518-2 2

-1656 1 8/13/2001 43 THRU 4 8/13/2001 :875W # 43-45 CFMT I _ _75 Co-60-1686 8/13/2001 43 THRU 4 8113/2001 475W1 43 - 45 CFMT __I _ 75 Co-O
-1722 8/21/2001 46-48,52-5 8U20/2001 75:H46,47,48,52,53 CFMT _V _ 75 " Co-60 _
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01-1722 6/21/2001 46-48,52-5 8/20/2001 75VV-46.47,48,52,53 CFMT WI 75 CO-60 <2.94E-2 1 uCi/g Repl -

01-1722 8/21/2001 46-48,52-5 81/20/2001 75WH46,47,48,52,53 CFMT W 1H 075 Co-60 1.39E-02 3.42E-02 3 uCilg Rep3
01-1778 8/27/2001 62-64 81/25/2001 75Mr162-64 CFMT WIH 75 Co-60 8.22E-02 1.03E-01 3 uCilg Rep3 (640B
01-1778 8/27/2001 62-64 8/25/2001 75WH62-64 CFMT ( 75 Co-60 4.10E-02 10.0E-01 2 uCilg Rep2 (63DB
01-4798 8/27/2001 62-64 8/25/2001 75SWH62-04 CFMT WH 75 Co-E60 1 3-14E-2 . uC/g Repl (62DB
01-1918 9116/2001 003 9115/2001 B75AH CFMT Am 075 Co-0 <6 .39E-2 43 uCig Rep3 B75
01-1918 9116/2001 03 9/15/2001 B75VW- CFMT W C 175 Co-60 8.81_E-02 9 87E-02 2 uCi/g Rep2 (B75
01-1918 9/16/2001 03 91115/2001 B75VW'I CFMT VAT 75 Co-60 <5 01E-2 2 uCg Repl (B75
01-2026 9/26/2001 108-112 91/25/2001 B75WH108-112 CFMT WI 75 Co-E0 4.37E-02 748E-02 uCi/g Repl
01-2026 9/261/2001 108-112 9/125/2001 B75'V108-112 CFMT WH 75 Co-60 4.42E-02 3.02 3 uCi/g Rep3
01-2026 9/26/2001 108-112 9/25/2001 B75W1i08-112 CFMT WI 75 Co-60 1.25E-01 1.59E-01 4 uCi/l Rep4
01-2026 9/26/2001 108-112 9/25/2001 B75VH108-112 CFMT W-5 70 Co-60 8 5006E-2 2 uCi/g Rep2
01-2498 11/26/2001 01-09 11/24/2001 B75WI01-209 CFMT WI_(ACT#11) 075 Co-60 9.23E-02 281E01 2 uCi/g Rep9
01-2498 11/26/2001 012-,09 14/20/2001 B78WI-01 - 09 CFMT V- (ACT #11) 075 Co-60 2.05E-01 1429E01 7 uCi/g Rep7
01-2498 7/26/2001 012-309 14/20/2001 B75W8V1 - 09 CFMT VI (ACT #11) 075 Co-60 22904E-1 1 uCi/g Repl
01-2498 5 1/26/2001 013-209 11/24/2001 B75W•01 - 09 CFMT W (ACT #11) 075 Co-60 9386E-02 2189E-01 2 Civg Rep5
01-2498 616/2001 01-09 11/2412001 B75WI7015-409 CFMT VI (ACT#11) 075 Co-60 1.03E-001 1.03 2 uCilg Rep3
01-121- 612/2001 21-0 817/2001 B75VA0W13-709 CFMT WI(ACT#11) 075 Cs-60 1.61E-01 2.52E-01 4 uCi/g Rep4
01-2498 11726/2001 01-09 11/24/2001 B75WI01 - 09 CFMT VI (ACT #11) 075 Co-60 4 1 69E-2 1 uCi/g Rep6
01-2498 11/26/2001 01-09 11/24/2001 B75W0-14-409 CFMT W-(ACT#11) 075 Co-60 3521E-01 393E-01 2 uCi/g Rep2
01-2498 11/26/2001 01-T09 11/24/2001 B75\M01 - 09 CFMT WI (ACT #11) 075 Co-60 5.24-- 01<2 50E-3 2 uCig Rep8
01-1392 7/112/2001 43 THRU74 /12/2001 B75VWII CFMT W-H 75 Cs-137 7.74E+01 3.17E+03 uCi/g Rep2
01-1392 7/11/2001 7544851-17 7/11/2001 B75WM-I CFMT WI- 75 Cs-137 7.52E+00 2.88E+0 6 uCi/g Rep6
01-1392 7/21/2001 48-8,5-5 8/20/2001 B75I-I 5 CFMT W 75 Cs-137 8.54E0+0 328E+02 3 4uC/g Rep3
01-1392 7811/2001 75481-17 7/11/2001 B75W\-I 4 CFMT WH 75 Cs-137 .63E+00 3213E+02 1 uCiig Rep8
01-1392 7/11/2001 75W4-,-17 7111/2001 B75W ,4M-I CFMT WI- 75 Cs-137 8.4E+00 2.89E+0 3 uCi/g Rep7
01-1392 7111/2001 75W•-11-17 7/11/2001 B75VM- CFMT WH1 75 Cs-137 I 7.47E+00 3.15E+02 I1JC[/g Repl

01-1392 7111/2001 7546-45-17 7/11/2001 B75"WI1,- CFMT mI- 75 Cs-137 7.85E+001 3.22E+02 5 uCi/Ug Rep5
01-1392 7111/2001 754H1-17 71118/2001 B75WHI- CFMT WI- 75 Cs-137 768÷01 326903 42 uCi/g Rep4
01-1392 7111/2001 75Wri1-17 7111/2001 B75WH CFMT Wm 75 Cs-137 66+0 253E+02 9! JCilg Rep9

01-1440 7/17/2001 21-23 7117/2001 75VWH21-75Vwr123 CFMT mH 75 Cs-137 2.15E+01 7.98E+02 2 JCilg Rep2 (B75

01-1440 7/17/2001 21-23 7117/2001 75WH21-75MH23 -CFMT vAH 75 Cs-137 1.59E+01 5.93E+021 3 uCi/g Rep3 (B75

01-1440 7117f2001 21-23 7117/2001 75VA,-121-75WHr-23 CFMT VH 75 Cs-137 1.68E+01 6.36E+02 1.uCi/g Repl (875

01-1501 7124/2001 24-29 7/23f2001 B75VWH24-B75VM26 CFMT Vm 75 Cs-1 37 3.00E+01 1.14E+031 I uCi/ Repl

01-1501 7/24/2001 24-29 7/23/2001 B75VM-24-875VýH26 CFMTr \&H 75 Cs-137 2.80E+01 1.05E+03" 3 uC!/g Rep3

01-1501 7f2412001 24-29 7123/2001 B75VW-24-B75WH26 CFMT IAH 75 Cs-137 3.03E+01 1.13E+03 2 uCi/g Rep2

01-1557 7/30/2001 32,33,34 7/30/2001 75VWH32-75V\-134 CFMT \&rl 75 Cs-1 37 3.86E-01 1.43E+031 2 uCi/g Rep2

01-1557 7/30/2001 32,33,34 7/30/2001 75VM,-32-75kM-34 CFMT VIH 75 Cs-1 37 3.96E+01 1.50E+03 1 uCi/g Repl

01-1557 7/30/2001 32,33,34 7/30/2001 75kV,-32-75VMH34 CFMT WV¢ 75 Cs-137 3.48E+01 1.30E+031 3 uCilg Rep3

01-1621 817/2001 38-40 8W712001 75SM38-75VI-140 CFMT VM 075 Cs-1 37 4.40E+01 1.85E+03: 3 uCilg Rep3 (40

01-1621 8f7/2001 38-40 817/2001 75VH38-75WHr40 CFMT WH 075 Cs-1 37 4.49E+01 1.72E+03" 2 uCi/g Rep2 (39

01-1621 8/7/2001 38-40 817M2001 75VH38-75VMI40 CFMT VH 075 CS-137 4.41E+01 1.81E+031 l 1 Cilg Repl (38

01-1656 8/13/2001 43 THRU 4 8/15/2001 B75VH# 43 -45 - CFMT m• 75 Cs-137 5.41E+01 2.22E+03• 2 uC•/9 Rep2

01-1656 8113/2001 43 THRU 4 8113r2001 B75VM-# 43 -45 CFMT m~r 75 Cs-137 5.24E+01 2. 15E+,031 3 uCi/g Rep3

01-1656 8/13/2001 43 THRU 4 8/13/2001 B75VM-I # 43 - 45 CFMT Vm 75 Cs-137 5.95E+01 2.28E+03" I JCig Repl

01-1722 8r21/r2001 46-48,52-5 W=0/001 75VH46A47,48,52,53 CFMT VH 75 Cs-137 6.29E+01 2.62E+03 6 uCi/g Rep6

01-1722 8121f2001 46-48,52-5i 8120/2001 75NM-146,47,48,52,53 CFMT VH 75 Cs-137 6.40E+01 2.66E+03 4 uCi/g Rep4

01-1722 8/21/2001 46-48,52-51 8)'20/2001 75VA4I46,47,48,52,53 CFMT VH 75 Cs-1 37 6.29E+01 2.66E+03" 11JCilg Repl

Dl-1722 8/1/2001 46-48,52-5 W/012001 75V+146,47,48,52.53 CFMT VH 75 Cs-137 687E+01 2.64E+03' 3 uCi/lg Rep3

01-1722 8/21/2001 46-48,52-5 8)20/2001 75VAH46,47,48,52,53 CFMr mH 75 Cs-137 6.'84E+01l 2.61 E+03• 5 uCi/g Rep5

01-1722 8/2112001 46-48,52-51 8/20/2001 75WH-46,47,48,52,53 CFMT V\ 75 Cs-137 648E+011 2.66E+03" 2 X~/ Rep2

01-1778 1 8/27/2001 62-64 1 8/25/2001175WV62-64 CFMT 75 Cs-137 7.48E+01I 3.07E+0' JCi/g Rep3 (64DB
01-1778 1 8/27/20011 62-64

01-1778 1 8/27/2001 62-64 1 f
2-64 CFMT _V-I 75 Cs-137 8.13E+01 3.12E+03 1 JuCg Repl (62D0
2-64 CFMT m 75 Cs-1 37 7.53E+01 3.18E+031 2luCi/g Rep2 (63DB
0-75WV84 CFMT __H 75 Cs-137 9.21E+01 3.78E903 2 uCil• Rep2
0- 75WI84 CFMT __H 75 Cs-1 37 1.05E+02 4.02E+031 32 uC/g Rep3 -

0- 75WI84 CFMT IM 75 Cs-137 8.88E+01 3.75E+03_ 1 JuCi/g Repl

01-1918 1 9/16/20011 103 CFMT WI-I 75 Cs-137 1.13E+021 4.52E+.0 1 £Ci/g IRepl (B75 I ,

75 JCs137 1.03E+021 4.30E903! 2 uCig Rep2 (I75 _

75 Cs137 1.01E+021 4.11E+01 3 Ci/g IRep3 (B75
it
75

01-2026 19/26/20011 108-112 1 9/25/2001 B75VWI1108-112 CFMT IWH 75
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9126/2001 108-112 9/2512001 E75VJ-108-
SAMTYPE REP NUM IROAUNITS IROAFLAGS I INUCLIDE

01-: 75 Cs-137 1.13E-021 4.72E+03 4 uCi/g IRep4
01-: 01 1075 ICs-137 I 2.88E+02 1.11E+04 5 uClIg Rep5

) 075 Cs-137 3.14E+021 1.17E+04 6
1075 Cs-137 I 3.06E+02 1.14E+04

r JIW(ACT#11) 1075 Cs137 3.36E+021 1.22E+04

uCi/g Rep6

uCBg Rep3
uCi/q Rep9

uCvg Rep4
uCi~g Rep7

rF IJ (ACT #11) 075 Cs-137 3.18E+02 1.18E+04
01-2498 11/2612001 01 -09 I 11/24/2001IB75W01 -09 CFMT VIW(ACT #11) 1075 :s-137 3.20E+021 1.19E+04 7

01-2498 1 11/26/2001 01-09 1112412001 B75V01 -09 ICFMT JW (ACT#11) 075 Cs-137 2.87E+02 1.10E+041
01-2498 11/26/2001 01-09 1 11/24120011875W01 - 09 CFMT IVM(ACT #11) 075 s-137 3.03E+021 1.20E+04

01-2498 1112612001 01-09 11/24/2001 B75W01 -09 ]CFMT ]W (ACT#11) 075 Cs.-137 3.1
01-1392 7/11/2001 75WI-11-171 71112001IB75Wf-l CFMT IVH 75 Density
01-2499 11126/2001 110-13 [ 11/24/2001 B75W10 - 13 CFMT Density
01-2574 12/6/2001 10 thru 13 12/6/20011 B75W

01-2624 12111/20011 110 THRU 1 1_
01-1392 7111r2001 75VI-1-17 "
01-1392 7/112001 75VWH1-17 1
01-1392 7111/2001 75WH1-17 "

01-1392 7/11/2001 75W-1-17

SGF 10-13 JCFMT
10 - 675SF13 ICFMT
H CFMT Wm 75

Density
Density
Eu-154
Eu-154

u-1 54

ep1

.e4

_____ MT_2 JWH 17 9 uCig eRep9

CFMT lw- 75
71uCi/g ___p I I _ _ I ___ _ _

6juCiIg Rep6 ___ -____ ____ ___01-1392 7/111/2001 7509-11-171
01-1392 71112001 2.72E-021 8.54E-02 1 uCi/g Repl

01-1392

01-1
01-1392
01-1440
01-1440
01-1440
01-1501
01-1501
01-1501
01-1557
01-1557
01-1557

7/11/2001
711112001
7/11/2001
7/17/2001
7117/2001
7117/2001
712412001

7124/2001
7124/2001
7/30/2001
7/30/2001
7130/2001

.-1 54 1.59E-02 7.44E-02 8 uCi/g
2.50E-02 9.10E-02 2 uCi Rep2

.u-1 54 2.50E-02 1.06E-01 3 uCilg Rep3

RepS

75 Eu-154 4.12E-021 1.74E-01 3

- H 175 1Eu.154 1 5.32E-02 2.18E-01 2
1-75WH23 CFMT lw-H 75 Eu-I 54 5.19E-021 2.05E-01 1

-B75V%-126 JCFMT IM 75 Eu-154 I 5.94E-02 2.39E-01
24-29 4-B75 M-126 CFMT lW- 75 Eu-154 8.41E-021 2.68E-011

24-29 4-B75M-126 ]CFMT IIH 75 Eu-154

32,33,34 7120/2001 755V,-f32-75w-H34 CFMT IW 75 Eu-154

uCi/g
uClig
uChý
eCilg
euci9
eCilg
eC11g

eCilg

eCi/g
eCi/g

Rep3 (B75

132332!34 23 1
2-75V r-f34 ]CFMT WH t! Eu-184

2-75w-f234 JCFMT I M 75 _ EuIN-154

3-75V,140 :CFMT JWH 1075 1oEu-15401-1621 W8712001 38-40
01-1621 8W712001 38-40
01-1621 8M7/2001 38-40
01-1656 8113/2001 43 THRU 4

01-1656 8/13/2001 43 THRU 4

Rep3 (40

8-75.,-1f40 CFMT W-- 075
AH40 ICFrMT IWri

3-45 CFMT VWH

ES-154
SE-154
ES- 54
o-i 54

Eo-154
E-1 54

Rep2

01-1656 8113/2001 43 THRU 4 t
46-48.52-5

lo1 uc/ Reli 2I __ ___ _

01-1722 _ 28/21/20011 1.45E-011 6.77E-01 1 uCilo Repl

01-1722

01-1722
01-1778

01-1718
01-1T78

8/21/2001
8/21/2001
8t27/2001
8/27/2001
812712001
9/16/2001
9/16/2001
9/16/2001
9f26/2001
9126/2001

75 o-1 54 1.27E-01l 5.93E-01 2
o-1154 ] 1.04E-011 5.836-011 3 uCiIg IRep3 I1 I 1___ 21___

75 JE-154 <[5.39E-1 2 uCil Rep2 (63DB

uCi/g

ICFMT lw 75 o-1154 3.05E-01l 1.15E+00 3 uClIg Rep3(64DB

Rep2

ICFMT W-1 75 Eu-154 2.06E-011 6.39E-01 1 uCi/g Repl (62DB
CFMT Ilw- 75 u-154 3.33E-011 1.11E+00 3 uCiIg Rep3 (B75

_CFMT WH 175 EJ-154 2 j*9.13E-1
03 9115/2001 B75w-I CFMT lw 75 Eu-154

108-112
108-11201-2026

FMT WH _7 ~E-154
CFMT ,I __ __7_5 Eu-154
1_CFMT W 175 Eu-15401-2026 9/26/2001 108-112

01-2026 912612001 108-112
01-2498 1142612001 01 - 09 11
01-2498 11126/2001 01 -09 11
01-2498 11126/2001 01-09 11

01-2498 11/2612001 01 -09 11

01-2498 W1126/2001 01-09 11
01-2498 11126/2001 01 - 09 11

01-249 11/26/2001 01-09 11

01-2498 11/2612001 01 -09 11
01-2498 11126/2001 01 - 09 11

CFMT

CFMT
CFMT

75 ou-1 54

<8.13E-1
1.08E+01
1.43E+01
1.53E80(
1.06E+1(
2.80E+0(

4.15E+0(
3.62E+01
1.74E+01
2.69E+00

<2.57E+0
<8.76E-1

-=pep

ep4

p1 I ___ I __

p8 -________ ___1-09
1-09 CFMT

-09 CFMT
-09 1 CFMT
-09 CFMT

2 uCilg Rep2
4 u.g Rp I___ ______

1 juClg IRepi 1 ___ 1 ____ ___
9 uCilg

NQ

2.88E+00 5 eCi/g Rep5

2.78E+00 6 eChig Rep6

*3.25E-2 9 1uC ig Rep9

<7.29E-2 5 uCuig Rep5
*4.77E-2 7 uCilg IRep7 I I I
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01-1392 1 7/11/21011 175WH1-171 7111/2001 B75WH ICFMT [v-- Rep8
01-1392 1 7111/2001 75WH1-171 7/111/20011 B75V-I CFMT 1-

175VM-1-171 I, _ C FM V~
ICFMTIW+I-75H1A3-171 1 75 EU-155 <5.42E-2
_CFMT ]V 1 75 Eu-155 I 1-6.37E-2
CFMT V-H 75 Eu-155 '8.75E-2 4 uCi£ I Rep4

01-144 -75VO,123 [CFMT IH 75 Eu-155 I _ 1.29E-1 2 uCi/g Rep2 (075 II I
01-144 1-75V'M-123 CFMT WI 75 Eu-155 <1 .29E-1 I uCi/g IRepl"(B75
01-1440 7/17/2001

Wi-i7121/20011
u-155 <1.090-1 3 uCi/g Rep3 (975 I I I
1-155 <8 89E-2 3 uCil, Rep3
-155 <1 70E-1 I uCil/ Repl01-1501 7/24f2001 24-29

01-1501 1 7/242001 24-29
01-1557 7130/2001 32.33,34
01-1557 713012001 32.33,34

-155 1 .08E-1 2 uCilg Rep2

01-1557 1 7/30/2001 32.33,34 1 7/3012001175W¶H32-75V*H34 CFMT IH 75 Eu-
01-1621 1 8/7/20 138-40 1 91712001 75VWH38-75VH40 CFT H
01-1621 8/712001 38-40 8972001 175WH38-75VkH40 CFMT WI

143THRU 41
618-140 ICFMT jH-I_____
3 -45 CFMT IW-I 75 Eu-155

43 THRU 4. t 3-45 CFMT W+1 75 JEu-155 1
43 THRU 4 3-45 CFMT VIM 75 Eu- 55 <4.23E-1
46-48.52-5 ,48,52.53 CFMT lvH 75 1jEu-155 12 77 94E-1 fl?,, Rep3uCilg Repl46-48,52-5 3,47,48,52,53 CFMT IM 75 Eu- 55 <4.17E-1 1

.48,52,53 CFMT V+1 75 Eu-i 55 3 N130-1 2 uCi/ Rep2
jCFMT WHM-I 75 Eu-i55 15. 94E-1 1 uCi/ I Repl (62DB I
€CFMT __M__ 175 lEu-155 I 1-6.42E-1 3 uCl/g Rep3 (64DB I j
CFMT lWH 75 Eu-155 <9.28E-1 2 uCi/g IRep2(63DB

01- IT 175 1Eu-55 1 1<7.74E-1 I 3luC/ Rep3(B75 I I I I
01-"
01-1918 1 9/1652001

01-2026 7 ~ J
01-2026 1 9/6D1

75
75
75
75
75
75
75
75

Eu-I 55 <1.30E+0 2

1 1______'1.100.0I 1 U=C lg== Repi (075 ___
1'1.350+0 4luCL. Rep4 ____

1<7.14E-1 1 1 ucI Rpi ___

uCVg IRep2(075

-8.66E-1 3 uCQIg IRep3
01-2026 1 9126/2001 108-112

01-1392 2 7/11/2001 756-Wr 1-17 ,
01-1392 7/111/2001 75WHI1-171 7/1112001 B75M- CFMT lW- GrossAlpl

175611-1-1-,7[ CFMT WH 75 GrossAlpl
75WH1-171 CFMT lW-H 75 GmssA.pha
1756/1-11-17 [ CFMT WH 75 Gross.-pha
75WHI1-17 1 CFMT Il V 75 GrossAlpha 5.82E-021 1.31E-01 121u(

CFMT ]VI 1 75 GrossAipha 6.45E-02 1.49E-01 13
CFMT VW 75 Gross.'pha I 714E-021 203E-01 11 uCi/9 Rep1l
CFMT WI 75 GrossAlpha 1.90E-011 2.24E-01 5 uCi/g Rep5 II
CFMT mH

01-" U1MTI
01-"
01-1501 1 7124/2001 24-29 1
01-1501 1 7124/2001 24-29

75WH-123 I CFMT
4-075VM-126 ICFMT
4-B75\Ar126 CFMT
4-B75VwH26 CFMT

75
T5-
75
75
75
75-
75
75

GmossAlpha 1.14E-01i 4.63E-01

1.07E-01I 4.42E-01 I uCilg IRep3

2
1.07E-011j 4.350-01 I 3luCilg Rep3 LI I___ ___ I____

1TuClug Repi ____[____I___

uCi/g IRep2

01-1501 1 7r2412001 24-29 7/23/2001 B75V-124

132.33,34 T _132.33,34 1
2-75MH34 CFMT WH
2-75V-134 I CFMT WH

2
3

2
3
1
4

uCi/g IRep2

GrossAlpha
32.33.34 -75V-H34 CFMT I %H 75 GrossAIpha
32,33,34 2-75wV34 ICFMT W-I 75 GrossAlpha Not Meass

I CFMT WH- 075 GrossAlpha 2.86E-01 6.49E-01 2 ..1 !D:
0 CFMT 1 075 GrossAIpha I 3.54E-011 9.98E-01 3 luqig Rep3

01-1 G4ossApha 3.951E-Oil 1.26E+00 1 uCi/ I RepI (38 1
01-- GrossAlpha I 4.56E-01i 1.49E+00 1 .CiIg Repl
01-1656 1 8/13/2001
01-1656 8113/20011

4.51E-01j 1.23E+001 3 uCiIq ep3 ~ ___________

4.55E.011 1.40E+001 2 uCi/ JR.ep2 I____I____1___
7.63E-011. 2.01E0+01 3 uCi/g Re3(71___ [____1___01-1722 1 8/21/20011 46-48,52-51

01-1722 821/2001 46-48,52-5
01-1722 8/21/2001 68,52-5
01-1778 827/2001 1 62-64 .

6.04E-01I 1.16E+00 2 LuCig Rep2 (T 75
£11/0l Reol (0 75

f



PV 577
Page 47 of 103

AVERAGE
PRIM SAM_ SAMPOIN UNCERTAJNTYV RESULT ACTIVITY Scaling
KEY SAM DATE COMP _ DAT BOTTLES COL DATE SAMP IDC T SAMTYPE VMTBATCH RES TYP1 ALUE VALUE REP NUM ROAUNITS ROAFLAGS NUCLIDE (uCi/g) W factors

01-1778 8/272001 2-64 8001 001 75V6A162-64 CFMT V- ;75 GrossAlpha '2.63E-0 5 uCi/g Rep5 (B75
01-1778 8f27/2001 62-64 8/25/2001 75VW62-64 CFMT VAI 75 Grossbtpha '3.06E+0 6 uCi/g Rep6 (B75
01-1892 9110/2001 80-84 9/4/2001 75VM-80- 75V/-184 CFMT V. 78 GrossApha 1.94E+00 2.96E-00 3 uCi/ Rep3 (#82
01-1892 9110/2001 80-84 9/4/2001 75V-80- 75VWH84 CFMT VWI 75 GrossApta 1.78E+00 3.39E+00 1 uCi/g Repl (#80
01-1892 9110/2001 80-84 914/2001 75VW80-75VH84 CFMT V.- 75 GrossAtpha 1.57E+00 2.52E+00 2 uCi/g Rep2 (#81
01-1392 7/11/2001 75VV¢11-17 7/11/2001 B75V4 CFMT V.H 75 G-ossBeta 7.13E+001 3.83E+02 1 uCi/) Rep1
01-1392 7/11/2001 75/H1-17 7/11/2001 B75VMA -CFMT VW 75 GrossBeta 8.25E+00 4.20E+02 5 uCi/g RepS
01-1392 7/11/2001 75VM,-11-17 7111/2001 B75VW CFMT V-H 75 GrossBeta 6.69E+00 4.06E+02 10 uCi/g Repl0
01-1392 7/11/2001 75VM-11-17 7/11/2001 B75H-1 CFMT V- 75 GrossBeta 6.62E+00 4.05E+02 12 uCi/g Rep12
01-1392 7/111/2001 75W-H1-17 7/11/2001 B75VM-- CFMT V- 75 Gi-ossBeta 577E+0 3.49E+02 11 uCi/g Rep11
01-1392 7/11/2001 75V1--17 7/11/2001 B75VM-I CFMT V. 75 GrossBeta 9478+00 4.93602 3 uCi/g Rep3
01-1392 7/111/2001 75WH1-17 7/11/2001 875/A CFMT V. 75 GrossBeta 8156.00 408E+02 6 uCi/g Rep6
01-1392 7/11/2001 75VM-11-17 7/11/2001 B75VM--I CFMT Vm 75 GrossBeta 8.02E+001 4.15E+02 2 uCi/g Rep2
01-1392 7/11/2001 75VWH1-17 7/11/2001 B75V- CFMT V/H 75 GrossBeta 5.68E+00 3.42E+02 13 uCi/g Rep13

01-1440 7/17/2001 21-23 7117/2001 75VM421-75WH23 CFMT V-I 75 GrossBeta 1.24E+01 7.78E+02 3 uCi/g Rep3
01-1440 7/17/2001 21-23 7/17/2001 75VV,-21-75VW-/23 CFMrT V.H 75 GrossBeta 154E+01 9.71E+02 2 uCi/g Rep2
01-1440 7/17/2001 21-23 7/17/2001 75,VA-121-75VWV23 CFMT V. 75 GrossBeta 123E601 7.74+02 1 uCi/g Rea1
01-1501 7/24/2001 24-29 7/23/2001 B75V2-B75V.-126 CFMT V/- 75 GrossZela 2.13E.01 136E+03 3 uCi/g Rep3

01-1501 7/24/2001 24-29 7/23/2001 B75V.-124-B75/P-126 CFMT VH 75 GrossBeta 2.30E+01 1.47E*03 2 uCi/g Rep2
01-1501 7/24/2001 24-29 7/23/2001 B75VI/-124-B75V.-126 CFMT V.I 75 GrossBeta 2.16E+01 1.37E+03 1 uCi/g Rept
01-1557 7/30/2001 32,33,34 7/30/2001 75VM-132-75VW-.34 CFMT V.1I 75 GrossBeta 3.05E+01 1846-=+03 2 uCil, Rep2
01-1557 7/30/2001 32,33,34 7/30/2001 75V\,-132-75WH34 CFMT AH I 75 GrossBeta 3.01E601 1.82E603 1 uCi/g Rept

01-1557 7/30/2001 32,33,34 7/30/2001 75VH32-75VW-134 CFMT V.- 75 GrossBeta 2.78E+01 1.66+03 3 uCi/9 Rep3
01-1557 7/30/2001 32,33.34 7/30/2001 75V.A-132-75WV134 CFMT V. 75 GrossBeta Not MeasL 4 uCi/g Rep4: U2
01-1621 8/7/2001 38-40 8/7/2001 75V.A-138-75VAH40 CFM/A V.A 075 GrossBeta 3.57E+01 2.18E+03 2 uCi/g Rep2 (39
01-1621 8/7/2001 38-40 8/7/2001 75VM.'-38-75VW40 CFMT V/ 075 GrossBeta 3.66E+01 2.24E+03 1 uCi/g Repl (38
01-1621 8/7/2001 38-40 8/7/2001 75VH38-75.M.-/40 CFMT WH 075 Gross~eta 3.90E+01 2.39E+03 3 uCi/g Rep3
01-1656 8/13/2001 43TTHRU4 8/13/2001 B75VM-I#43-45 CFMT -H 75 GrossBeta 4.75E+01 2.93E+03 2 uCi/g Rep2
01-1656 8/13/2001 43THRU4 8113/2001 B75V-i ft43-45 CFMT V/ 75 GrossBeta 4.71E+01 2.91E+03 1 uCilg Repl
01-1656 8/13/2001 43THRU4 8113/2001 B75V.0#143-45 CFMT V- 75 GrossBeta 4.65E+01 2.84E+03 3 uCi/1 Rep3
01-1722 8/21/2001 46-48,52-5 8/20/2001 75VWI146,47,48.52,53 CFMT V/- 75 GrossBeta 5.67E+01 3.36E+03 2 uCil/ Rep2 (B 75
01-1722 8/21/2001 46-48,52-5 8/20/2001 75VA-146,47,48,52,53 CFMT VIH 75 GrossBeta 5.89E+01 3.48E+03 1 uCi/g Repl (8 75
01-1722 8/21/2001 46-48,52-5 8/20/2001 75V.-146,47,48,52,53 CFMT VAI 75 GrossBeta 5.72E+01 3.416+03 3 uCi/g Rep3 (B 75
01-1778 8/27/2001 62-64 8/25/2001 75VA62-64 CFMT V ' 75 GrossBeta 8.59E*01 4.19E+03 6 uCilg Rep6 (875
01-1778 8/27/2001 62-64 8/25/2001 75V/.-162-64 CFMT V/A 75 GrossBeta 7.72E+01 3.81E+03 4 uCi/g Rep4 (B75
01-1778 8/27/2001 62-64 8/25/2001 75WH62-64 CFMT WH 175 Gross~eta 8.45E+01 4.28E+03 5 uCi/g Rep5 (B75
01-1892 9110/2001 80-84 9/4/2001 75VM-180- 75VH-184 CFMT VA-I 75 GrossBeta 1.03E+021 5.29E+03 3 uCi)l Rep3 (#82
01-1892 9110/2001 B0-84 9/4/2001 75V.,H80-75V.-184 CFMT VM- i75 GrossBela 9.16E+011 4.92E+03 1 uCi/ Repl (#80
01-1892 9/10/2001 80-84 9/4/2001 75VWH80- 75V.'I84 CFMT VAH 75 GrossBeta 8.97E+01 4.76E+03 2 uCi/g Rep2 (991
01-1392 7111/2001 75WH1-17 7/11/2001 B75/PA-I CFMT VNH 75 Na Not MeasL 8 ug/g Rep6
01-2326 11/2/2001 108-112 9/25/2001 B75VAH108,109,111 &112 CFMT V/ 75V/A Np237 3.49E-04 4.20E-03 4 uCi/g RepI (B75
01-2326 11/2/2001 108-112 9/25/2001 B75VA-1108,109,111 &112 CFMT VA- 75V\&-I Np237 2.33E-04 2.47E-03 2 uC//g Rep2(875
01-2326 11/2/2001 108-112 9/25/2001 B75V-1108,109,111 &112 CFMT V- 75,M-I Np237 2.606-04 3.11E-03 3 uCi/g Rep3(B75
01-2326 11/2/2001 108-112 9/25/2001 B75V\A-1108,109,111 8112 CFMT VAH 75//-I Np237 2.57E-04 2.69E-03 1 uCi/g Repl (B75
01-2498 11/26/2001 01-09 11/24/2001 B7SWO1-09 CFMT V (ACT#11) 075 Np237 5.86E-04 7.386E-03 1 uCi) Repi (01db
01-2498 11/26/2001 01-09 11/24/2001 B75VO1 -09 CFMT WV (ACT#11) 075 Np237 5.11E-04 6.54E-03 4 uCi/g Rep4 (04db
01-2498 11/26/2001 01 -09 11/24/2001 B75VM01 - 09 CFMT VA (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 675W•01 - 09 CFM/T VA (ACT #11) 075 Np237 7.07E-04 8.78E-03 7 uCi/g Rep7 (07db
01-2498 11/26/2001 01 -09 11/24/2001 B75WO1 -09 CFMT VIA (ACT #11) 075 Np237 6.77E-04 7.95E-03 6 uCi/ Rep6 (06db

01-2498 11/26/2001 01-09 11/24/2001 B75VWO1 - 09 CFMT V/ (ACT #11) 075 Np237 5.62E-04 6.95E-03 9 uC//g Rep9 (09db
01-2498 11/26/2001 01-09 11/24/2001 B75•,01 - 09 CFM/T VIA ACT #11) 075 Np237 6.08-04 6.21E-03 5 uCi/g Rep5 (18 db
01-2498 11/26/2001 01-09 11/24/2001 B75WO1 -09 CFMT Vm, ACT #11) 075 Np237 5.15E-04 644E-03 8 uCi/g Rep8(08db
01-2498 11/26/2001 01-09 11/24/2001 B75VMOI - 09 CFMT VA (ACT #11) 075 Np237 5.796-04 7.17E-03 3 uCi/g Rep3 (03db

01-2500 11/26/2001 14 11/24/2001 B75VIA14 CFMT VA (ACT #11) 075 H 0.1 5.6 124 1 su Rept
01-2515 11/28/2001 B75PH01,0 11/28/2001 75PHO1,75PH02 CFMT IB75 AFTER AC175 PH 0.1 12.1 (27-C 5u Repl
01-2575 1216/2001 14 thru 16 12/6/2001 B75 V/GF 14-16 CFMT V WGF (ACT #18 075 IpH _ 0.1 4.4 (27°Cl 1 su
01-2575 12/6/2001 14 thru 16 1 12/6/20011 75 WGF 14-16 CFMT IWGF (ACT #181075 PH 0.1 14.5 (27°C Iu
01-2575 12/6/2001
01-2622 12/11/20011
01-2622 1_12/11/2001

12/8/2001 B75 V.6GF 14-16 CFMT WGF (ACT 818 075 PH 0.1 4.5 27 °
12/11/2001 B75SF04- B75SF06 CFMT SF (ACT #25C( 75 IPH 0.14,1[(27°
12/11/2001 B75SF04 - B75SF06 CFMT SF (ACT 925C) 75 _ _H 1 .42 (27 'q

01-2622 12/11/2001 04 THRU 0 12/11/2001IB75SF04- B75SF06 ICFMTI SF (ACT #25C)175 pH 0.1 4.1 (27°C

01-2498 1 11/26/2001 01 -09 11/24/2001 E75WO1 - 09 CFFMT ]W (ACT #11) 075
01-2498 1 11/26/20011 101 - 09 11/24/2001 175W01 -09 CFMT V (ACT #11) 075
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AVERAGE
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ruCi/aI VIA

Scaling
factorsCOL DATE ISAMP IDC IEP NUM IROAUNITS IROAFLAGS NUCLIDE

01-2498 11/26/2001 01 -09
01 -09

1-09 CFMT VI (ACT #11) 075 [ Pu236 <1.04E-4 J4 Ci/g Rep4(04db
1-09 CFMT VMI (ACT #11) 075 Pu236 <8.77E-5 2 uCilg Rep2 (02db I !I
1 -09 CFMT VM (ACT #11) 075 Pu236 I.8.77E-5 7 uCi/q Rep7 (07db I
1-09 CFMT VI/I (ACT #11) 075 Pu236 7 1.74E-5 I u1i Rep3 (03db I

01 -09
01 -09
01-09 1-09 CFM1 VIA (ACT #11) 1075 Pu236 <9.46E-5 C JCi/g Rep6 (06db

VCFMT VM (ACT #11) 075 Pu236 <[08E-5 8uCi/ Rep8 08db
ICFMT VW (ACT #11) 075 Pu236 8 j 08- 5I uCi/ RepS (18db
I CFMT I [H 175 JP.u-238 i 1.81E-031 3.08E-02 uCi/g Repi (1 I
CFMT
CFMT
CFMT
CFMT
CFMT
CFMT

75

31-1392 7/11/2001 75WH1-17 7/11/2001jB75VH
01-1392 7/11/2001 75W 1-171 7/11/2001 B75VM-I

Pu-238
Pu238
Pu238
P-238
Pu-238
Pu-238
Pu-238
P-238

1.67E-031 3.72E-,0; E JCilg Rep8 (9DB):

31-1392 711112001 75MI-11-17 7111/20011 B75WH 75
31-1392 1 7/11/20011 175MH1-171 7111/201 B375M I CFMT IH Vi 175

31-1392 7/111/2001 75V1-I1-17 711120011B75MW CFMT WH 75 2.18E-031 3.45E-0, Rep
2

(2
)1-1440 711720011 21-23
31-1440 7/17/200 21-23
31-1440 711712001 21-23

1-75WV23 CFMT75 P238 4.69E-03 7.93E-03 3 uCi] Rep3
1-75WV23 CFMT _H_75 Pu-238 4.890-03 7.930-02 1 uCi/g Repl
1-75V1H23 CFMT WH 75 P0-238 5.20E-03 9.13E-02 2 uCi/g Rep2 I I

31-1501 7r2412001 24-29 7/23/2001 B75VW24-B75W-H26 CFMT 75 Pý238 7.22E-031 1.31E-01 Rep2
)1-1501 7/2412001 24-29
31-1501 7f2412001 24-29
A1-1557 7/30/2001 32,33334
)1-1557 7/30/2001 32,33,34
31-1557 7/3012001 32,33,34
)1-1621 8/7/2001 38-40
31-1621 8/712001 38-40
31-1621 8/712001 38-40
31 -1600 8/13/2001 43 THRU 4
31-1656 813132001' 43 THRU 4

4-B7175M26 CFMT I 795 1Pu-238 5.73E-031 1.30E-011 1 uCi/g Repl I I
4-675VM-126 CFMT WH 75 Pu-238 5.63E-031 1.27E-01 uCug Rep3

ICFMT ]VM- 75 1Pu238 I 5.68E-031 1.43E-01 2 uCi/g IRep2 (V- I I 1_1
CFMT
CFMT
CFMT
ZFMT
CFMTr

CFMT
CFMT
CFMT

WH 75
75
07!

07.1
75
75
75

Pý238 5.87E-03 1.SOE-01 I uCi/g Repl (VW-
IPu-238 5.32E-031 1.27E-01 3 uCi/g Rep3 (WH-I- I
Pu-238 8.59E-03 2.11E-01

7.98E-03 1.95E-01
7.79E-03 2.00E-01
9.27E-03 2.62E-01
9.75E-03 2.64 E-01
1.11E-02 2.77E-01

U019g
aC/g

Lci/g
Lci/p

uCi/g

Repl (38
Rep2 (39
-ep3 (40
Rep2 (44
Repl (43
Rep3
:ep3 (01-
:•epl (01-

)1-1656 8/13/2001 43 THRU 4 8/13/2001 B75V-I # 43 - 45 Pu-238
A1-1722 18/21120/20001 75VW146.47,48,52,53 IFMT I 75 1 Pu-238 ] 1.06E-021 3.10E-01 3
A1-1722 U12112001 46-48,52-5 8120/2001 175VW-146.47,48,52,53 ZFMT 75 Pý238 1.16E-021 3.16E-01
31-1722 912112001 46-48,52-5
)1-1778 8127/2001 62-64
)1-1778 892712001 62-64
)1-1778 9=2712001 62-64
31-1892 9/10/2001 80-84
)1-1892 9/10/2001 80-84
)1-1892 9/1012001 80-84
)1-1918 9/16/2001 03
)1-1918 9/16/2001 03
)1-1918 9/1912001 03
A1-2026 912912001 108-112
31-2026 912612001 108-112
)1-2026 9f26/2001 108-112
M1-2026 9/26/2001 108-112

7,48,52,53 1CFMT ___175 _1 IPu238 I 9.22E-031 2.99E-01 I 2luCi/g Rep2 (01- 1 1_

6W 175T ______ I___ 9.59E-031 3.716E-01 I 2juCi/g JRep2 (63 I I_
1 J~MT 17 1__ LPu-238 I 1.11E-021 3.030-01 1 1 uCi/g IRepi (62 1 1~
)4 ZFMT 75 Pý238 1.05E-021 3.93E-01 uCi/g Rep3 (64
SWI-14 JICFMT IM 7 1 IPu-238 I 1.28E-02[ 4.21 E-01 I 1 uCi/g RepI Ij I___ ___ ___

75VH84 CFMT WH 75 P-238 1.29E-02, 4.06E-01 uCi/g Rep2
75V-H84 ICFMT JV, 75 JPu-238 1.61E-021 4.40E-01 3 uCil Rep3 I I 1 1

CFMT
CFMT
CFMT
CFMT
ZFMT
CFMT
CFMT
CFMT
CFMT
CFMT

75 P-238 1.60E-02 4.49E-01 uCilg Rep2
75 JPu-238 I 1.55E-02[ 4.57E-01 1 uCi/g Repl ] I
175 Pu-238

Pu238
P.-238
Pu-238
P-238
P-238
P-238
P-238

1.53E-021 4.62E-01 uCi/g Rep3
4te96 (9109
Rep7 (#111

M1-2498' 1112612001 01 -09 11/24/2001 B75WV01 - 09
)1-2498 1 1/26/20011 Z 01 - 09 1112412001 B75W01 -09
)1-2498 11126/2001 01-09 11124/2001 B75VW01 -09 VM (ACT #11) 1075 6.18E-021 1.28E900 uCing
J1-2495 01-09 1-09 iCFMT IV (ACT#11) 075 IP-238 I 4.99E-021 1.17E600 8 uCi/6
)1-2498
)1-2498
)1-2498
31-2498
31-2498
)1-1392

01-09 1-09 CFMT WI (ACT #11) 1075 Pu238 6.11E-021 1.27E+,0 s Rep9
ZFMT
CFMT

075 Pu-238 6.75E-02 1.51E+00 4 uCijg Rep4 L I
075 P-238 1 5.81E-02 1.27E+00 1 uCi/ Repl _
075 Pu-238 I 6.13E-021 1.37E+001 6 uCi/g IRep6
075 Pý238 5.04E-021 1.12E601 Rep3

=eo2 (2
31-1392 Rep9 (9DB):
)1-1392 7/111M2001 75VM-1-17 7/111/20011 B75"W
)1-1392 7/11 f20011 175WH1-171 7111/2001]B75VH
)1-1392 7/11/200 1 75WH1-17 7/111/2001 175WH CFMT V1H 75 P-239+240 7.81E-041 .296E-02
)1-1392 7/111/2001 75VM11-17 7/11/20011B75"VH VI CFMT 175 P-239+240 8.99E2-041 1.63E--025
)1-1392 7111/200' 75WH1-17 7/11/2001 B75\AH YFMT 75 Pu-239+240 1.20E-031 1.46E-0, 5 jCi/g RZep5 (5
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01-1392 7/1112001 75V-H1-17 7/11/2001 875VM.-I CFMT WH 75 Pu-239+240 1.57E-03 157E-02 4 uCi/ Rep4 (4
01-1392 7/111/2001 75VH11-17 7/1112001 B75WH CFMT WI 75 Pu-239+240 1.35E-03 1.68E-02 6 uClig Rep6 (11
01-1440 7/17/2001 21-23 7/1712001 75VW21-75WV23 CFMT V- 75 Pu-239+240 2.61E-03 3.78E-02 2 uCi/ Rep2
01-1440 7117/2001 21-23 7/17/2001 75VA-121-75VH-123 CFMT WH 75 Pu-239+240 2.33E-03 3.21E-02 3 uCi/g Rep3
01-1440 7/17/2001 21-23 7/17r2001 75V1-121-75\IH23 CFMT vI 75 Pu-239+240 2.48E-03 3.33E-02 1 uCi/g Repl
01-1501 7/24/2001 24-29 7123/2001 B75V-24-B75WH26 CFMT WH 75 Pu-239+240 2.90E-03 5.68E-02 1 juCil Repl
01-1501 7124/2001 24-29 712312001 B75M-24-B75WH26 CFMT VA 75 Pu-239+240 2.81E-03 5.44E-02 3 uCi/g Rep3
01-1501 7/24/2001 24-29 7/23M2001 B75Vw-124-B75VMI26 CFMT WH 75 Pu-239+240 3.78E-03 5.97E-02 2 uCi/g Rep2
01-1557 7130/2001 32,33,34 713012001 75VI,-132-75WI-134 CFMT WI 75 Pu-239+240 3.12E-03 7.14E-02 1 uCi/g Repl (MW-
01-1557 7/30/2001 32,33,34 7/30/2001 75V1,-132-759VH34 CFMT WH 75 Pu-239+240 2.85E-03 6.10E-02 3 uCl/g Rep3 (WVI-
01-1557 7/30/2001 32,33,34 7/30/2001 75VIA-132-75W,-134 CFMT VI 75 Pu-239+240 3.05E-03 6.82E-02 2 uCi/g Rep2 (WrI-
01-1621 8/712001 38-40 8/712001 75WI-138-75V%-140 CFMT VI 075 Pu-239+240 4.09E-03 8.98E-02 1 uCi/g Repl (38
01-1621 8/7/2001 38-40 8/7/2001 75VAH38-75VV,-140 CFMT WH 075 Pu-239+240 4.05E-03 8.90E-02 2 uCi/g Rep2 (39

01-1621 8/7/2001 38-40 8/712001 75VM-138-75VW-140 CFMT VI 075 Pu-239+240 3.89E-03 8.99E-02 3 uClig Rep3 (40

01-1656 8113/2001 43THRU,4 81312001 B75VIA-# 43-45 CFMT VH 75 Pu-239+240 5.16E-03 1.15E-01 3 uCilg Rep3

01-1656 8/113/2001 43 THRU4 8/132001 B75WH#43-45 CFMT VI 75 Pu-239+240 4.65E-03 1.14E-01 2 uCilg Repl (43

01-1656 8/13/2001 43THRU 8/113/2001 B75VA- #43-45 CFMT WII 75 Pu-239+240 4.40E-03 1.12E-01 2 JuCi/g Rep2 (44

01-1722 8921/2001 46-48,52-5 8/20/2001 75" 146,47,48,52,53 CFMT Wi 75 Pu-239+240 4.15E-03 1.23E-01 2 uCi/g Rep2 (01- 1 1
01-1722 9/21/2001 46-48,52-5 8/20/2001 75V+46,47,48,52,53 CFMT WH 75 Pu-239+240 5.43E-03 1.36E-01 1 uCi/g Repl (01-
01-1722 8/21/2001 46-48,52-5 8/20/2001 75V-1,47,48,52,53 CFMT WI 75 Pu-239+240 4.87E-03 1.32E-01 3 uCi/g Rep3 (01 -
01-1778 8/27/2001 82-64 1 925/2001 75SM-162-64 CFMT VIA-I 75 Pu-239+240 1.087-03 2.297-01 1 uCi/g Repl (62
01-1278 812612001 2-64 81/25/2001 75V,162-64 CFMT W 75 Pu-239+240 5.46E-03 1.63E-01 3 uCi/g Rep3 (64

01-1778 81/27/2001 02-64 8125/2001 75WM62-64 CFMT WI 75 Pu-239+240 4.99E-03 1.14E-01 2 uCi/g Rep2 (63
01-1892 110/212001 0-09 11412001 750980-075H84 CFMT WI 75 Pu-239+240 5.81E-03 1.71E-01 2 uCi/g Rep2

01-1892 9110/2001 010-84 91412001 750901-80759H84 CFMT WH 75 Pu-239+240 7.21E-03 1.84E-01 3 uCi/g Rep3

01-1892 9110/2001 80-84 914/2001 75WI0S-0759HS4 CFMT WIH 75 Pu-239+240 5.56E-03 1.73E-01 1 uCi/g Repl
01-1918 9116/2001 03 9115/2001 B750-H CFMT WI 75 Pu-239+240 6.63E-03 1.89E-01 3 uCi/g Rep3

01-1916 9116/2001 03 9115/2001 B75VWI CFMT WIH 75 Pu-239+240 6.93E-03 1.82E-01 2 uCi/g Rep2

01-1918 9116/2001 03 9/15/2001 B750- CFMT W T 75 Pu-239÷240 6.87E-03 1.91E-01 1 uCi/g Repl

01-2026 9/26/2001 108-112 - 12512001 B75V9 108-112 CFMT W 75 Pu-239+240 9.04E-03 1.94E-01 5 uQCig Rep56(108
01-2026 9/262001 108-112 9/25/2001 B75V\H108-112 CFMT VmH 75 Pu-239+240 9.06E-031 1.99E-01 6 uCi/g Rep6 (#109

01-2026 9/26/2001 108-112 9/2512001 B75\M-H108-112 CFMT MH 75 Pu-239+246 6.53E-03 2.04E-01 8 uCi/g Rep8 (#112

01-2026 9/26/2001 108-112 9/25/2001 B75V, W108-112 CFMT VH 75 Pu-239÷240 1.03E-021 2.27E-01 7 uCi/g RepT (#111

01-2498 11/26/2001 01-09 1112412001 B75VM01 - 09 CFMT WI (ACT #11) 075 P-239P240 3.05E-02 5.36E-01 2 uCi/g Rep2
01-2498 11/26/2001 01-09 11/24/2001 B75"V01- 09 CFMT VIA (ACT #11) 075 Pu-239+240 2.94E-02 5.10E-01 7 uCi/g Rep7

01-2498 11/262001 01 -09 W124/2001 B75V•01I - 09 CFMIT VI (ACT #11) 075 Pu-236+240 3.29E-02 6.42E-01 4 uCi/g Rep4

01-2498 11/2612001 01-09 11124/2001 B75I001-09 CFMT WI (ACT 811) 075 Pu239+240 3.08E-02 5.41E-01 9 uCi/g Rep9

01-2498 11126/2001 01-09 11/24/2001 B750901-09 CFMT W (ACT #11) 075 Pu239+240 250E-02 504E-01 8 uCi/g Rep8

01-2498 1112912001 01-09 11/2412001 B750901-09 CFMT WI (ACT 611) 075 Pu-239+240 2.47E-02 4.86E-01 5 uC/g Rep5
01-2498 11/26/2001 01 -09 W12412001 B75VM01 - 09 CFIMT WI (ACT #11) 075 Pu-239÷240 2.49E-02 4.71E-01 3! JCi/.g Rep3

01-2498 11/26/2001 01-09 11/24/2001 B75W01 - 09 CFMT VM. (ACT #11) 075 Pu-239+240 2.87E-02 5.41E-01 lIJuCig Repl

01-2498 11/26/2001 0 1-69 11124/2001B875VM01 -09 CFMT W. (ACT #11) 075 Pu-239+240 3.04E-02 5.89E-01 6 uCilg Rep6

01-2498 11/26/2001 01 -09 11/24/2001 B75VAM01 - 09 CFMT W\I (ACT #11) 075 P242 572E-3 8a uCi/g Rep8 (08db

01-2498 11/2/220 OT - 09 11/24r2001 B75V=01 - 09 CFMT W (ACT #11) 075 !Pu24?2 <54E3Jig Rep3 (03db

01-2498 11/2612001 101 -09 11/24.2001 B75 .1 . 09 CFMT VM (ACT #11) 075 lPu242 . <16.25E-3 2! .Cig Rep2 (02db

01-2498 11/601 101 -09 111/24/2001IB75W•01- 09 ICFMT VM (ACT #11) 075 IPu242 I 17.38E-3 J1CU9g Rep4 (04cib

01-2498 1 1112612001 21-09 11/24/2001IB75WI01 -09 CFMT IWI(ACT#11) 1075 Pu242 -6.21E-3 E JCi/g Rep9 (09db
01-2498 11/26/2001 01-09
01-2498 11 2612001 01-09
01-2498 112912001 01 - 09
01-2498 111262200 1-09
01-1392 7111/2001 75WH1-17

1- 09 CFMT !VIA (ACT #11 ff )75ý
1-09 CFMT WI (ACT #11 075

1-09 CFMT WI (ACT #11) 75

-09 CFIMT IW(ACT#11) 1075

01-1392 1 7111/2001 75VMWI1-17I 7
01-1392 71 101 E+Ol JCi/g IRep6
01-1392 1 7/11/2001 E-•,oi1 2juCi/g IRep2 (2DB):l I ___

01-1 1.80E+01 1 1.9E+0 lCi/g IRep4 (4DB):
01-1 1.93E0.01 41uC~g IRep-I(4DB):i

6.14E-011 2.03E+01 E uCi/g . IRep6 (8DB):

5.31E-011 1.656.011 7 uCig IRep7 (7DB):i
*175VH1-171 7111/20011 B75VH CFMT IWH 75 Sr90 5.45E-01 1.63E+01 E uCi/g IRep9 (9DB):

7/1712001 75VI"21-75VIH23 CFMT MH 75 sr90 123E600 491E601 1 uCi/g RepI (975

7/1712001 75VM-121-75V,-123 CFMT L.. 175 sr90 I 1.49E+001 6.12E+01I 2uCi/g Rep2 (875 1 l_
7/17/2001 75WV21-75VVH23 ICFMT I ___ 175 Sr90 I 1.20E+00 4.75E+01 3 uCi/g Rep3 (B75 I I
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01-1501 j 7/2412001 24-29 1 7123/2001 EB75WH24-B75W-26 CFMT I V175 1 Sr90
01-1501 7/24/2001 24-29 7/23/200 li 75W '24-975V'. 26 CFMT _Vr 175 Sr9g0
01-1501 7%2412001 24-29 7/23/2001 B75V6I24-B75W-H26 CCFMT _H _ 175 8r90

41uCi/g I Rep4 (1375 1J 1__ 1

5[uCi/g I~eD6 (875 IJ I_________
61uCi/g I Rp5 (B75 IJ I___ ____ __

01-1557 I 7130=2001 32.33,34 1 7f1O20O120175M5-32-75V1A-134 JClMT lW-I 75 .r90 2.35E-00 1.02E+02 3 uCi/g IRep3 (B75

01-1557
01-1557

01-1621
01-1621

01-1621
01-1656

01
01
01
Y01
)01

32,33.34 7
32.33,34 7
38-40
38-40
38-40
43 THRU 4 8
43 THRU 4 8
43 THRU 4 8

0

0
CFMT IW-i

01-1656

'-45
'-45
'-45

075
075
75

75

srgo 3.22E+00 1.42E+02 3 uCi]g Rep3 (40 1 1
SrgO 407E+00 1.80E+02 1 uCi/g Repl (B75 I I
SrgO 3.86E+00 1.69E+02 3 uCi/g Rep3 (B75 I I

4 CFMT V-I 175 srg0 2.47E+00 1.07E+02 2 uCi/g Rep2 (875 1 1
4 C-FMT l-I _ 75 1r9O 250E+00 1.09E+02 1 uCi/o Rep1 (b75

O CFMT IA-H 1075 r'90 2.99E-00 1.31E+02 1 uCi/g Repl (38 1 1
;r60 2.86E+001 1.25E+02 2 uCi/g IRep2 (39

01-1656 CFMT l5H Sr90
01-1722 01

3.96E+001 1.75E+02
4.30E+00 1.959+02
4.269+00 1.695+02

2 uCi/g IRep2 (B75

01-1722 18/21/2001
01-1722 182112001
01-1778
01-1778

8W27/2001
8/27/2001

01-1778
01-1892
01 -1 892
01-1892 9110/2001 80-64 9/4/2001175W-80- 75551184 1CFMT 1V+I 75 ;r9O 3 uCi/g Rep3 (#I2

01-1918 1 9/16/20011 103 I 9/15/20011 B75WH- CFMT' IWH 75 Sr9O I 7.23E+001 3.31E+0 1 g Rep (85 1 1
-6.75E+0CF .09E-+021 2 uCi/g IRep2 (86 101-1918 9/16/2001 03 9151/2001 lB75VW-I CFMT SMVH 75 Sr90

61--118 9/16r2001 03 9/15/2001 B75V-i CFMT S- 75. Sr9O 9 6.74E+00 3.10E+02 3 uCi/g Rep3 (87
01-2026 912612001 106-112 912512001 175W5H-108-112 CSMT m 75 r9O 7.26E+00 3.37E+02 4 uCi/g Rep4 (112
01-2026 612612001 106-112 912512001 B75V-1108-112 CFMT SH 75 Sr90 6.75E+00 3.11E+02 2 uCi/ Rep2 (106
01--2026 61/2612001 108-112 612512001 B75VA108-112 ClMT WI- 76 Sr9O 8.17E+00 3.80E+02 3 uCi/g Rep3 (111
01-2026 6/26/2001 106-112 9/25/2001 B75VW-108-112 SClMT i- 75 5r90 7.09E+00 3.24E+02 1 uCilg Repi (106
01-2466 1112612001 01 -06 1112412001 B75VW01 -09 CFMT SM ACT 611 075 5r90 1.84E+01 9.04E+02 6 uCi/g Rep6 (6DB(:
01-249-8 1112612001 01-06 1112412001 75W01 -06 CFMT SM ACT #11 075 Sr9O 1.669E+01 8.22E+02 3 uCV Rep3 (3138:
01-2466 1112612001 01-09 1112412001 B75WO1 -09 CFMT SM (ACT11) 075 r90 1.85E+01 8.98E+02 1 uCIg Repi (1
01-2498 11/26001 01-09 1112412001 B75W01 - 09 Cl-T W(ACT#11) 075 OrgO 1.74E+01 8.55E+02 7 uCi/g Re (70B):
01-2498 1112612001 01-09 1112412001 B75WO1 - 09 Cl-MT W(ACT#11) 075 "0 1.77E+01 8.70E+02 9 uCug Rep6(9DB):
01-2498 1112612001 01-09 1112412001 B75WS01 -06 CFMT SM (ACT #11) 075 5r60 1.98E+01 9.65E+02 4 Ci/g Rep4 (4DB(:
01-2498 1112612001 01-09 1112412001 B75W01 - 09 Cl-MT M (ACT #11) 075 5r0_ 1.60E+01 8.69E+02 2 uCt19 Rep2 (2Di(:
01-2498 1112612001 01-06 1112412001 B75WO1 - 09 ClMT W(ACT#11) 075 Srgo _ 1.70E+01 8.33E+02 6 uCilg Rep6(BD(:_
01B249 11126201 01-06 122001 B75W01 - 09 SCFMT (ACT11) 075 5r60 -_-- 1.66E+01 86.11E+02 5 uCi) ReI5
01-1392 7/1112001 7555-1-17 7/1112001 B75H-I ClMT m 75 Tc99 _1.33E-031 1.03E-02 11 uCi/g Repil 1(75-
01-1392 7/1112001 75V-1-17 7/1112001 875W-H ClMT (Al 75 Tc99 1.29E-03 8.61E-03 6 uCi/g Rep6(975
1-1:392 7/1112001 75V-I-17 7/1112001 975V1I Tc99 ___ 1.35E-03 7.89E-03 4 uCiIg Rep4(975

71-13 7120175 -177/11 Tc79 ___17 1.17E-03 7.32E-03 5 uCR
01-1392 7/111F 007W-1-17 7/111200117W-I Cl-MT 551 175 Tc99 1.29E-03 9.71E-03 10 u C/g Rppl -6 (1107 5

01-139-2 775W-Il1 7/11120011675YW-I ClMT WI 175 Tc99 1.24E-03 8.07E-03 7 uCj/ Rep7(975 1
01-1392 7/1112001
01-1392 7111/2001
01-1392 7/111/2001
01-1440 7/1712001

,755H1-17 7/111/2001B756W-I
75V-H1-17 7/11/2001 B75W5-I
755H1-17 7/11/2001 B755H
21-3 7117/2001 7551-121.
21-23 7/1712001 75V-121.

21-23 7/17/2001 75V1H21.

CFMT IVWI 75 c99 1.29E-031 8.53E-03 3 uCi/g lRep3 (B75

ITC99 9.48E-041 8.11 E-031 1 juCi/g IRepi (B75 [ I~ _______I___
Tc99 1.13E-031 7.77E-03 2 uCi/g IRep2 (B75

I 1.74E-03 1.58E-02 3 uCi/g Rep3 I _I
01-1440
01-1440

7117/2001
7F1 712001

1.92E-031 18.4E-02

01-1501 7/24/2DOI
01-1501 1 7/24/20011
01-1501 1 7124r20011

24-29 712312001 B75VWH24--675WVH26
24-29 712312001 9755,1-24-B75W1H26
32.33,34 7130/2001 75V-I32-75VH34

CFMT SM-I
CFMT 55I _

2
-1

2
3
1
3
I
2

uCi/g lRep2

01-1557 7/30/2001 75 c99

01-157 7/3102001 132.33,34 1 7/30/20011755'5I: 4 CFMT IM 75 Tc99 i 1'C

uCF/g
uCi/g
uCiIg01-1557 7/30/2001

01-1621 8/7/2001
01-1621 687/2001
01-1621 687/2001
01-1656 8/1312001
01-1656 8/1312001
01-1656 8/1312001

32,33,34 I 7/30/2001 }4 CFMT ISM 75 C99 2.17E-031 2.61E-02 Rep2

- 2.54E-03 3.54E-02 2 uCil/g Rep2 (39): 1 1
2.46E-03 3.39E-0
2.54E-03 3.5 E-2
265E-03 3.65E-021

1 uCi/g Repl (38):

____ pl F I I
8/13/20011B75Vri -Wl17
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01-1722 8/21/2001 46-48,52-5 8/20/2001 75VIA,46,47,48,52,53 CFMT WVH
01-1778 8127/2001 82-64 8/25/2001 75VH4162-64 CFMT WA-
01-1778 8/27=2001 62-64 8/25/2001 75WH-62-64 CFMT WI-H
01-1778 8/27/2001 62-64 8/25/2001 75MW-62-64 CFMT WIH
01-2498 11126/2001 01 - 09 11/24/2001 B75VW01 -09 CFMT WI (A
01-2498 11126/2001 01 -09 11W24/2001 B75W01 -09 CFMT \I ,
01-2498 11/26/2001 01-09 11/2412001 B75VW01 -09 CFMT WA (A
01-2498 11/26/2001 01-09 1112412001 B75VM01 - 09 CFMT WMI
01-2498 11/26/2001 01-09 11124/2001 B75V01 -09 CFMT WI (\
01-2498 11/26/2001 01-09 11/24/2001 B75V\A01 - 09 CFMT WI .
01-2498 11/26/2001 01-09 11/24/2001 B75WI01 - 09 CFMT WV (A
01-2498 11/2612001 01 - 09 1112412001 B75WO01 - 09 CFMT W (A
01-2498 1112612001 01-09 11/24/2001 B75VWA01 - 09 CFMT WI (A
01-1392 7/11/2001 75WH1-17 7111/2001 B75VAH CFMT W-
01-1392 7/111/2001 75VW-1-17 7/1112001 B75VM- CFMT WH
01-1392 7/111/2001 75WH11-17 7/111/2001 B75WH-i CFMT W-
01-1392 7/11/2001 75•W'-1-17 7/11/2001 B75VV-I CFMT V-
01-1392 7/1112001 75VW 1-17 7/1112001 B75\A-i CFMT Wi
01-1392 7/111/2001 75Vi-1-17 7/111/2001 B75WV CFMT VI
01-1392 7/1112001 75WH1-17 7/111/2001 B75V-I CFMT VIA-
01-1392 7/111/2001 75WH11-17 7/11/2001 B75W-H CFMT WI-
01-1392 7/1112001 75W11-17 7111/2001 B75V-H CFMT WI
01-1440 7/17/2001 21-23 711712001 75WH21-75V+I23 CFMT WIH
01-1440 7/17/2001 21-23 7/1712001 7WH-21-75WV23 CFMT WI
01-1440 7/1712001 21-23 7/17/2001 75VIH21-75MWH23 CFMT W
01-1501 712412001 24-29 7123/2001 B75VVM24-B75WH26 CFMT W-
01-1501 7/24/2001 24-29 7/2312001 B75VI-24-B75VM'I26 CFMT W-
01-1501 7/24/2001 24-29 7123/2001 B75VM-124-B75W1H26 CFMT WI-I
01-1557 7/30/2001 32,33,34 7/30/2001 75WH32-75WH34 CFMT W-
01-1557 7130/2001 32,33.34 7/30/2001 75WH32-75WV134 CFMT I-I
01-1557 7130/2001 32.33.34 7/3012001 75WI-132-75WH34 CFMT WI
01-1621 8/712001 38-40 8/712001 75W-H38-75WH40 CFMT WI-
01-1621 8/7/2001 38-40 8/712001 757I-138-75WI-140 CFMT WI
01-1621 8/712001 38-40 8/7/2001 75W 1=38-75W-140 CFMT W-
01-1656 8112001 43 THRU 4 8/1312001 B75W-I # 43 - 45 CFMT WI
01-1656 811312001 43 THRU 4 8/13/2001 B75WV # 43 - 45 CFMT VA
01-1656 8/13/2001 43 THRU 4 811312001 B75VWi # 43 - 45 CFMT WI
01-1722 8121/2001 46-48,52-5 8/2012001 75V+W46,47,48,52,53 CFMT WH
01-1722 8/21/2001 46-48.52-5 8120/2001 75WV46,47,48,52,53 CFMT WI
01-1722 8/2112001 46-48,2-5 8/20/2001 75VW-146.47.48,52.53 CFMT WI
01-1778 8/27/2001 62-64 812512001 75VM-162-64 CFMT V-I
01-1778 8127/2001 62-64 812512001 75vA-162-64 CFMT VW-I
01-1778 8/27/2001 62-64 8125/2001 75VIA-162-64 CFMT WI
01-1892 9/10/2001 80-84 9/4/2001 75WM-180- 75WHI84 CFMT WI
01 -1892 9/10/2001 80-84 9/4/2001 75VW-180- 75W\H84 CFMT W
01-1892 911012001 80-84 914/2001 75VW-180- 75W-184 CFMT VW-I
01-1918 9/16/2001 03 9/15/2001 B75WHi CFMT WI
01-1918 9/16/2001 03 9115/2001 B75WH CFMT W
01-1918 9/16/2001 03 9/15/2001 B75WVi CFMT WI
01-2026 9/26/2001 108-112 912512001 B75VM-108-112 CFMT WI-v
01-2026 9/26/2001 108-112 9125/2001 675VW-i108-112 CFMT WV-I
01-2026 9/26/2001 108-112 9125/2001 B75VM-108-112 CFMT WI
01-2026 9126/2001 108-112 9/25/2001 B75~'VI108-112 CFMT W
01-2498 11/26/2001 01-09 1112412001 B75W•01 - 09 CFMT WI (A
01-2498 11/26/2001 01-09 11/24/2001 B75WI01 - 09 CFMT W (A
01-2498 11,26/2001 01 -09 111242001 875VWI01 - 09 CFMT WI (A
01-2498 1112612001 01-09 11/24/2001 B75WI01 - 09 CFMT W (A
01-2498 1112612001 01-09 11/2412001 B75WI01 - 09 CFMT W (A
01-2498 11/26/2001 01 -09 1112412001 B75WI01 - 09 CFMT WI (A
01-2498 11126/2001 01 -09 1112412001 B75VI01 -08 CFMT W (A
01-2498 11/26/2001 01 -09 11/2412001 B75WI01 - 09 CFMT WI •
01-2498 1112612001 01-09 1112412001 B75WI01 -09 CFMT IVV (A
01-1392 7/1112001 75VW-1I-17 7/111/2001 B75W1-H CFMT WI-

175 lTc99

75 Tc99 2.73E-03 5.06E-02
ACT#11) 075 Tc99 6.86E-03 1.67E-01
ACT#11) 075 Tc99 5.29E-03 1.34E-01
ACT#11) 075 Tc99 6.80E-03 1.65E-01
ACT#11) 075 Tc99 6.90E-03 1.70E-01
ACT#11) 075 Tc99 6.67E-03 1.63E-01
ACT#11) 075 Tc99 6.55E-03 1.63E-01
ACT*11) 075 Tc99 6.58E-03 1.62E-01
ICT#11) 075 Tc99 7.04E-03 1.66E-01
ACT#11) 075 Tc99 5.42E-03 1.39E-01

75 TotAlphaPu 2.23E-03i 4.23E-02
75 TotA.phaPu 3.340-03 4.956-02
75 TotAlphaPu 2.79E-031 4.46E-02
75 TotAlphaPu 2.57E-031 5.35E-02
75 TotAlphaPu 2.08E-031 3.74E-02
75 TotAphaPu 3.85E-031 5.51E-02
75 TotAlphaPu 4.51E-031 5.18E-02
75 TotAlphaPu 3.52E-031 5.00E-02
75 TotAlphaPu 5.22E-03 8.94E-02
75 TotAlphaPu 7.80E-03 1.29E-01
75 TotAlphaPu 7.02E-03 1.11E-01
75 TotAlphaPu 7.37E-03 1.13E-01
75 TotAlphaPu 1.10E-02 1.90E-01

4 uCi/g Rep4 (62DB
4 uCi/g Rep4
9 uCi/ Rep9
6 uCi/g Rep6
1 uCilg Repi
3 uCi/g Rep3
5 uCilq Rep5
7 uCi/g Rep7
2 uCi/g Rep2
8 uCi/g Rep8
7 uCilg Rep7 (7

2 JCi/g Rep2 (2
1 uC•i Repl (1

8 uC/9 Rep8 (8DB):
9 uCi/g Rep9 (9DB):
6 uCi/g Rep6 (11
4 uCi/g Rep4 (4

5 uCil Rep5 (5
3 uCi/g Rep3 (3
2 uCig • Rep2
3 uCi/g Rep3

75 TotAlphaPu 8.64E-03 1.87E-01 1Ci/g Repl
75 TotAl haPu 8.44E-03 1.81E-01 3.uCi/g Rep3
75 TotAlphaPu 8.16E-03 1.88E-01 3 uCilg Rep3 (VI-I-
75 ToL6JphaPu 8 736-03 2.11E-01 2 uCl Rep2 (W.-I
75 ToItAphaPu 8.99E-03 2.21E-01 1 uCiA Repi (WI-I
075 Tot6AphaPu 1.17E-02 2.90E-01 3 uCi/g Rep3 (40
075 TotAdphaPu 1.276-02 3.01E-01 1 uClg Repl (38
075 TotAlphaPu 1.20E-021 2.84E-01 2 uCi/ Rep2 (39
75 TotA/phaPu 1.37E-02 3.73E-01 2 uCi/g Rep2 (44
75 TotAlphaPu 1.44E-02 3.77E-01 1 uCi/g Repl (43

75 TotAl haPu 1.63E-02 3.92E-01 3 uCi/ Rep3
75 TotAlphaPu 1.34E-02 4.21E-01 2 uCi/g Rep2 (01-
75 TotAIphaPu 1.54E-02 4.42E-01 3 uCi/g Rep3 (01-
75 TotAlpaPu 1.70E-02 4.52E-01 1 uCilg Repl (01-
75 TotAlphaPu 1 46E-02 5.25E-01 2 uCi/g Rep2 (63
75 TotulphaPu 1.70E-02 4.32E-01 1 uCi/g Repl (52
75 TotAlphaPu 1.59E-02 5.56E-01 3 uCilg Rep3 (64
75 TotAlphaPu 1.876-02 5.77E-01 2 uCi/9 Rep2
75 TotAlphaPu 1.84E-02 5.94E-01 1 uCi/g Repl
75 TotAlphaPu 2.33E-02 6.24E-01 3 uCig Rep3
75 TotAlphaPu 2.30E-02 6.30E-01 2 uCilg Rep2
75 TotAJphaPu 2.24E-02 6.48E-01 1 uC/g Repl
75 TotAlphaPu 2.19E-02 6.51E-01 3 uCig Rep3
75 TotAlphaPu 2.95E-02 6.64E-01 5 uCi/g Rep5 (#108
75 TotAlphaPu 3.33E-02 7.60E-01 7 uClg Rep7 (6111
75 TotAlphaPu 2.89E-02 6.64E-01 6 uCi/g Rep6 (#109
75 TotAlphaPu 2.12E-02 6.91E-01 8 uCi/g Rep8 (#112

ACT #11) 075 TotA.phaPu 9 16E-02 1.96E600 6 uCi/g Rep6

ACT#11) 075 TotAlphaPu 9.23E-02 1.82E+00 2 uClig Rep2
CT #11) 075 TotAlphaPu 7.57E-02 1.66E+00 5 uCl•g Rep5

CT #11) 075 TotAl haPu 1.00E-01 2.16E+00 4 uCi/g Rep4

,CT#11) 075 TotAlphaPu 9.19E-02 1.81E+00 9 uCi/g Rep9
*CT #11) 075 TotlphePu 7.49E-02 1.68E+00 8 uCiig Rep8
.CT#11) 075 TotAIphaPu 8.93E-02 1.78E+00 7 uCi/g Rep7
.CT #11) 075 TotAlphaPu 8.68E-02 1.81E+00 1 uCi/g Repl

,CT#11) 075 TotAlphaPu 7.53E-02 1.59E+00 3 uCilg Rep3
75 U 12.28E+2 1us/c Repi -
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AVERAGE
PPIM_SAM_ SAMPOIN UNCERTAJNNYV RESULT ACTIVITY Scaling
KEY SAM-DATE ýCMPDAT BOTTLES COLDATE SAMPIDC T SAMTYPE VITBATCH RES TYPI ALUE VALUE REP NUM ROAUNITS ROAFLAGS NUCLIDE (uCi/g)WVM factors
01-1392 7/11/2001 75WHi1-17 7111/2001 B75VWI- CFMT \MH 75 U 13.16E+2 3 ug/g Rep3
01-1392 7/11/2001 75W-H1-17 7/11/2001 B75W-H CFMT Vm 75 U <3.13E+2 7 ug/g Rep7
01-1392 7/111/2001 75W1-1-17 7/11/2001 B75VM-I CFMT WI 75 U 12.66E+2 5 ug/g Rep5
01-1392 7/11/2001 75W1i-17 7/11/2001 B75WHi CFMT V- 75 U <3.30E+2 4 ug/g Rep4
01-1392 7/11/2001 75W1I-17 7/11/2001 B75VW CFMT WH 75 U <3.34E+2 8 ug/g Rep8
01-1392 7/11/2001 75V--11-17 7/11/2001 B75VI-I CFMT WH 75 U <3.16E+2 9 ug/g Rep9
01-1392 7/11/2001 75WM1-17 7/11/2001 B75W= CFMT WH 75 U <3.13E+2 2 ug/g Rep2
01-1392 7/11/2001 75VMI-17 7/11/2001 B75V-- CFMT W- 75 U <2.78E+2 6 ug/g Rep6
01-2498 11/26/2001 01-09 11/24/2001 875WI01 -09 CFMT WI (ACT#11) 075 U 8.32E+02 2 ug/g Rep2
01-2498 11/26/2001 01-09 11/24/2001 B75WI01 -09 CFMT WI (ACT #11) 075 U 8.87E+02 6 ug/g Rep6
01-2498 11/26/2001 01-09 11/24/2001 B75WI01 -09 CFMT WI (ACT#11) 075 U6 8.54E+02 4 ug/y Rep4
01-2498 11/26/2001 01-09 11/24/2001 B75VM01 -09 CFMT WI (ACT#11) 075 U 8.21E+02 3 ug/g Rep3
01-2498 11/26/2001 01-09 11/24/2001 B75WI01 -09 CFMT VI (ACT #11) 075 U 8.19E+02 9 ug/g Rep9
01-2498 11/26/2001 01-09 11/24/2001 B75WI01 - 09 CFMT VI (ACT #11) 075 U 8.66E+02 7 ugly Rep7
01-2498 11/26/2001 01-09 11/24/2001 B75WI01 - 09 CFMT WI (ACT #11) 075 U 8.40E+02 8 ug/g Rep8
01-2498 11/26/2001 01-09 11/24/2001 B75WI01 -09 -CFMT WI(ACT#11) 075 U 8.05E+02 1 ug/g Repi
01-2498 11/26/2001 01-09 11/24/2001 B75WI01 -09 CFMT VW (ACT #11) 075 U 8.32E+02 5 ug/g RepS5
0g-2573 12.192001 9/26/2002 1 thru 9 12/912001 B75 VVGF 1-9 CFM7T WGF (ACT #19 75 U 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 CCFMT WOF (ACT #18 75 U <5.24E+2 4 ug/g Rep4
01-2573 12/6/2001 8/26/2002 1 ilr. 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 mru 9 12/6/2001 B75 WGF 1-9 CFMT AVGF (ACT #18 75 U <4.79E+2 8 ug/y Rep8
01-2573 1216/2001 8126/2002 1 thru9 12/6/2001 B75 GF 1-9 CCFMT WGF (ACT #18 75 U '4.03E+2 1 ul Repl
01-2573 12/6/2001 8/26/2002 1 thru 9 12/6/2001 875 WGF 1-9 -CFMT WOGF (ACT #18 75 U <4.03E+2 9 ug/g Rep9
01-2573 12/612001 8r26/2002 1 thru 9 12/6/2001 B75 WVGF 1-9 -CFMT WGF (ACT #18 75 U <5.76E+2 5 ug/g _ Rep5
01-2573 1216r2001 8r2612002 1 12/6/2001 B75 WGF 1-9 -CFMT WMF ACT 91975 U <4.78E*2 3 1 ug/g Rep3
01-2573 .12/6/2001 8126/2002 1t : 12/6/2001 6B75 WGF 1-9 CCFMT WUF ACT #1970 <4.42E+2 7 ugl/g Rep7
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APPENDIX 7

RADMAN Waste Stream

Report
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APPENDIX 7 - RADMAN Waste Stream Report

RADMAN Waste Stream
New Waste Stream Data

Ruport Date: 302212004 dunng New Waste Stream R Eovs;on D3te: 03/22/20C4

VV.ste N'escripfinn 1O1s 'ti aley Glars
Gaereatjin9 Pr-ocess Vitrification Operations
State Code NIA
.So~dification Agent .'none,

Chemical Forno
Activated Metal
Phhaical Form
Activty Urifts

rbaas
No
Sufid
lCi/2rng

RL;CerlC Iypfr oceing racEr?,

C..14

CO-60

1-129

Cs-137

Ce--144

Eu-i 54

Th-228

Th-230

Tb -232

U 232

U-233

UJ-234

U-235

U-236

U-238

Np-.237

PU -238

Pu-239

,•,¢trety

I89E-02

1.15E-02

4.44E-02

8612E-02

4,95E-02
5. 50E.01

1,36E602

1.37E+01

6.0 0.-03

3.0GE-03

2.38E+03

1 40E600

6.93E-01

2.85E-02

1.98E-04

2.18E-04

2.745-02

1.12E.02

5.32E-03

2.04E-C4

6.12E-04

1.22E 03

3.36E-03

3.73E-01

8.58E-02

FP

AP

NO

AP

AP

AP

FP

FP

FP

PI

FP

AP

AP

AP

NO

AF

AP

NO

NO

AP

NO

TR

TR

TR

TO

' :.LD>.

. 4,84E-06

*1.87E-05 Cs13
3.421E •05

2.08E .05

2.31E-04

85.73-02 s13

5.76E-0?.3

1.576-04 e 2

3LLD, C
1.006-c0

,LLD>

2 92E-04

1.20E.05

3.32E-08

g.51E-08

!15[-05

4 7!E-06

2.24E-06

8 5aE-08

2.57f.-07

5.,13E-,07

1 4CE-OF

1:.5.7E-04

3.61EF-05

Cs-137

2.31E-'1 Cs-13?
Cs. 137

Cs.-137

Cs-137

Cs-137

1 .06.-C C,-,-1 3

Cs-137

Cs-1137Gs.137

Cs-137

Cs-137Cs-137

Cs- 137CS-137

Cs-137

Cs-137

Cs-1 37.

Cs-13."

_-Cs-I37

Us-! 37
Cs-137

C',..137

CS..s37

Cs-1,37

RU-21 Al .75E+00 7,36E~6 -04 CS-137 .. ...

Nuclote Name Activity ;.Nuclide Tvtes Rcaling racetor _Ra-ce; ct-d~ e
Arn-24i 1.6311-00 TR6.84E-04 .Cs-137

Arn-243 1.90E-02 TR 7.98E-06 CS-137

t-i-242 I.166E-01 f tR 4.88--B 05 Cs-137

Cm -243 n.28E -03 TR3.90E-06 Cs- I07

I Cri-2-44 2. 4217-01 IR -1.02E-04 Cs-137____
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APPENDIX 8

Plugged Discharge Port

(Spout) Activity and Decay

Correction Calculations

(RADCALC)
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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

I + I
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 8.35E-01
Ni-63 1.07E-01 9.25E-05 2.32E-04
Sr-90 8.61E+01 Analytia 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.OOE+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+00
Pu-238 1.26E-01 1.09E-04 1.59E-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

6/2612014 3:46 PM

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

Performed By: Chris Brandjes
Checked By:

input Information

Comments:
Melter Spout - Act. based on 99 kg of glass at 2.6 g/cc density (1.35 U3).

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

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

Gm TBq
4.957E-04 8.214E-05
1.216E+03 3.182E-04
2.024E-06 5.809E-04
2.589E-05 1.084E-03
1.895E-03 3.959E-03
6.234E-01 3.186E+00
1.233E-04 9.805E-02
9.295E-01 5.809E-04
1.323E+01 4.255E+01
1.080E-03 1.080E-02
6.783E-06 2.057E-04
1.882E-03 1.436E-06
3.958E+02 1.606E-06
2.397E-04 1.957E-04
2.242E-01 7.992E-05
1.657E-01 3.811E-05
1.828E+01 1.462E-06
1.862E+00 4.403E-06
7.170E+02 8.917E-06
1.003E+00 2.616E-05
7.358E-03 4.662E-03
4.853E-01 1.114E-03
1.009E-01 8.473E-04
3.314E-03 1.269E-02
1.118E-01 1.417E-02
2.278E-02 1.684E-04
1.305E-06 1.598E-04
5.079E-05 9.213E-05
8.172E-04 2.461E-03

Total Activity: 1.240E+03 4.589E+01
Radionuclides with an A1/A2 fraction of less than 0.001 will not be shown in the output.

Container Data:
Container Void Volume:
Container Mass:
Mass of solid beryllium, lead, graphite, and hydrogenous

material enriched with deuterium:
Gross Mass:

0
1

0
100

m^3
kg

kg
kg

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

Normal
Solid
1.35
99

Page 1

ftA3

kg
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Radcalc 4.1
File Name: Melter Spout_062614.rad

6/26/2014 3:46 PM

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: 11/26/2001
Date container sealed: 9/2/2014

0 kg

kg
m^3

0
0

Radioactive Decay Results === ---------------------------------

Decayed Source:
Isotope
C-14
K-40
Mn-54
Co-60
Ni-63
Sr-90
Y-90
Zr-95
Nb-95
Nb-95m
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

Ci
2.217E-03
8.600E-03
4.997E-07
5.467E-03
9.799E-02
6.332E+01
6.333E+01
3.172E-22
6.994E-22
3.631E-24
1.570E-02
8.566E+02
8.086E+02
1.043E-01
7.135E-16
5.014E-14
1.863E-09
1.733E-03
5.578E-08
4.495E-1 1
2.582E-06
3.755E-08
1.868E-09
4.823E-03
2.140E-07
5.969E-25
3.745E-08
1.868E-09
4.823E-03
2.582E-06
2.141 E-07
1.527E-15
3.454E-08
5.099E-12
3.089E-03
2.527E-06
2.140E-07
1.868E-09
4.823E-03
2.141 E-07
7.472E-15
2.583E-06
4.067E-1 1
1.574E-15
3.099E-10
4.067E-14
1.868E-09
4.823E-03
2.141E-07

Gm TBq
4.949E-04 8.201E-05
1.216E+03 3.182E-04
6.443E-1 1 1.849E-08
4.831 E-06 2.023E-04
1.735E-03 3.626E-03
4.584E-01 2.343E+00
1.165E-04 2.343E+00
1.476E-26 1.174E-23
1.779E-26 2.588E-23
9.524E-30 1.344E-25
9.295E-01 5.809E-04
9.854E+00 3.169E+01
1.503E-06 2.992E+01
3.857E-04 3.858E-03
6.370E-24 2.640E-17
2.308E-22 1.855E-15
9.781E-18 6.893E-1 1
5.852E-12 6.412E-05
1.364E-16 2.064E-09
6.527E-20 1.663E-12
5.602E-13 9.555E-08
4.888E-10 1.390E-09
7.567E-17 6.911 E-11
3.471 E-09 1.785E-04
6.528E-15 7.919E-09
6.629E-09 2.208E-26
3.018E-13 1.385E-09
4.548E-18 6.911 E-1 1
3.292E-10 1.785E-04
1.334E-13 9.554E-08
4.848E-1 5 7.921E-09
1.292E-23 5.648E-17
7.686E-1 2 1.278E-09
4.921E-23 1.887E-13
1.730E-20 1. 143E-04
2.004E-22 9.349E-08
6.646E-22 7.919E-09
6.337E-23 6.911E-1 1
1.385E-14 1.784E-04
7.689E-16 7.921 E-09
1.424E-29 2.765E-16
1.605E-18 9.555E-08
1.179E-21 1.505E-12
1.650E-24 5.823E-17
3.219E-24 1.147E-11
2.751E-26 1.505E-15
1.436E-19 6.911 E-11
5.248E-12 1.784E-04
1.392E-12 7.921E-09

Page 2
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Radcalc 4.1 6/26/2014 3:46 PM
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

2.583E-06
2.623E-1 1
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
2.41 OE-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

1.487E-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
1.525E-11
6.035E-14
5.883E-06
1.224E-05
1.888E-03
7.432E-11
3.958E+02
1.041 E-08
2.258E-07
3.414E-08
1.830E-13
3.510E-13
2.111E-04
2.242E-01
1.664E-01
1.828E+01
9.774E-10
1.862E+00
5.583E-1 1
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

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

Total Activity: 1.793E+03
w/o Daughters: 9.209E+02

Decay Heat:
Heat Generated on Start Date:
Heat Generated on Seal Date:

1,408
4.551

0-Int- P- dramnntý Wqrninn

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 Umit Fraction:
ALEC Limit Fraction:

Yes (ACEMs and ALECs > 1.0)
32470000 ACEMs (Number of ACEMs)
3.407E+09 ALECs (Number of ALECs)

Page 3
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Radcalc 4.1
File Name: Melter Spout_062614.rad

6/26/2014 3:46 PM

* 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-I1:
LSA-l1I:
Specific Activity:

HRCQ Determination:
HRCQ:
A2 Limit Fraction:
Activity:

Fissile Determination:
Fissile:

Fissile Excepted Determination:
Fissile Excepted:
Fissile Mass:
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:

4.133E+11 Bq

B
82.44

No
82.44
1793
66.34
Yes
Yes (c)

No
No
Yes
0.0008327
0.01811

No
82.44
1793
66.34

Yes

Yes (c)
18.99

0
1000
0

0
99000
98980
737.5
0.2242
18.28
2.478
0.5947
0.4852
0.001787

Yes
2366

(A2s > 1.0)
A2s (Number of A2s)

A2
Ci
TBq

A2/gm
Ci/gm

A2s
Ci
TBq

gm

(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

gm
gm
gm

gm
gm
gm
gm
gm
gm

gm
gm
gm

(RQs = 1.0)
RQs (Number of RQs)

Shipping Papers and Labels:
Isotope Number of A2s

+ Cs-137 52.82
+ Am-241 14.08
+ Sr-90 7.809

Fraction of A2s
0.6408
0.1707
0.09473

Cumulative A2s
52.82
66.9
74.71

Cumulative Fraction of A2s
0.6408
0.8115
0.9062

Page 4
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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 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: Cat 3 (Cat3s > 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-1 1 DE-Ci: 0.8536

TRU Waste Determination:
TRU Waste: Yes (TRU activity
TRU Activity: 5601 nCi/g

WIPP Quantities:
FGE Value: 12.46
PE-Ci Value: 0.577

6126/2014 3:46 PM

Cat2s <= 1.0)

> 100 nCi/gm)

NRC Classification Results

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

* NRC Container Category:
Container Category: IlI
LSA-I: No
LSA-I1: No
LSA-111: Yes
Total Activity: 1793 Ci
A2 Limit Fraction: 82.44 A2s

Page 5
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APPENDIX 9 - Airborne Sample Analysis

Analysis of Multiple Sample Data Sets (SCAL)

Sample Data Set Scaling Factor Comparison

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

Session Date : 7/1/2014

Waste:

Date:

Page: 1

Airborne c Airborne C Airborne c Airborne c Airborne c Airborne c Airborne c Airborne c Airborne c Airborne c
ontaminati ontaminati ontaminati ontaminati ontaminati ontaminati ontaminati ontaminati ontaminati ontaminati
on on on on on on on on on on

11/02/1999 11/02/1999 11/02/1999 11/12/1999 11/12/1999 11/12/1999 11/12/1999 11/12/1999 01/21/2000 01/21/2000 Average

Sample Id: 99-1961 99-1959 99-1960 99-2062 99-2085 99-2060 99-2061 99-2059 99-2085# 99-2061# Data Set

10 6 Scaling

Units: uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Sample uCi/Sample Factor

Nuclide Sample Scaling Factors

Co-60
Sr-90
Tc-99
Cs-1 37
Eu-1 54
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

8.92E-05
3.09E-01
3.63E-05
1.OOE+00
2.48E-03
5.62E-04
1.46E-04
1.02E-04
4.97E-03

2.22E-04
5.65E-01
3.04E-06
1.OOE+00
5.10E-03
1.04E-03
2.70E-04
1.88E-04
9.62E-03

5.OOE-01
4.80E-05
1.OOE+00
4.30E-03
5.70E-04
1.52E-04
1.05E-04
6.80E-03

1.29E-04
4.63E-01
5.52E-07
1.00E+00
3.05E-03
1.02E-03
2.71 E-04
1.88E-04
7.49E-03

8.41 E-05
3.83E-01
1.95E-05

1.OOE+00
3.10E-03
7.36E-04
1.90E-04
1.32E-04
4.55E-03

1.01 E-04
4.19E-01
4.08E-07

11.00E+00
3.32E-03
7.34E-04
1.94E-04
1.35E-04
6.37E-03

9.19E-05
2.52E-01
3.58E-07

1.OOE+00
1.79E-03
4.52E-04
1.11E-04
7.72E-05
3.82E-03

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

3.66E-04
4.93E-01
9.88E-06
1.OOE+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

1.11E-03
1.66E-01
1.18E-05
1.OOE+00
1.17E-03
2.18E-04
5.60E-05
3.89E-05
4.62E-03
1.71 E-06
9.05E-04
1.45E-03

9.93E-04
5.78E-05
2.79E-03
1.56E-04
3.05E-06
1.07E-06
1.36E-07
3.18E-07

1.81E-04
3.48E-01
3.42E-06

1.OOE+00
2.73E-03
5.89E-04
1.53E-04
1.06E-04
5.33E-03
2.99E-06
5.88E-04
1.45E-03
7.88E-05
2.41 E-03
5.99E-05
1.07E-02
1.58E-04
3.66E-06
1.29E-06
1.28E-07
2.98E-07
9.48E-07

** - Indicates NO Value for Nuclide
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Page: 2
Waste Airborne c Airborne C Airborne c Airborne c Airborne c Airborne c Airborne c Airborne c Airborne c Airborne c

ontaminati ontaminati ontaminati ontaminati ontaminati ontaminati ontaminati ontaminati ontaminati ontaminati
on on on on on on on on on on

Date: 11/02/1999 11/02/1999 11/02/1999 11/12/1999 11/12/1999 11/12/1999 11/12/1999 11/12/1999 01/21/2000 01/21/2000 Average
Sample Id: 99-1961 99-1959 99-1960 99-2062 99-2085 99-2060 99-2061 99-2059 99-2085# 99-2061# Data Set

10 6 Scaling
Units: uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Sample uCi/Sample Factor

Nuclide

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

Sample Scaling Factors

** 2.40E-06 7.59E-07 2.67E-06
** 5.48E-03 1.36E-03 5.39E-03

** 5.17E-06 3.66E-06 8.60E-06
* 2.96E-04 1.69E-04 4.41E-04
** 5.32E-05 5.71E-05 1.09E-04
** 1.06E-03 8.91E-04 1.92E-03

* 2.38E-03 1.83E-03 4.13E-03
** 3.88E-04 2.99E-04 6.72E-04

** - Indicates NO Value for Nuclide

0
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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)

Session Date : 7/1/2014
Page: 1

Waste:

Units :

Sample Id:

Date :

Airborne c
ontaminati
on

uCi/Swipe
99-1961

Airborne C
ontaminati
on

uCi/Swipe

99-1959

Airborne c
ontaminati
on

uCi/Swipe
99-1960

Airbome c
ontaminati
on

uCi/Swipe

99-2062

Airborne c
ontaminati
on

uCi/Swipe

99-2085

Airborne c
ontaminati
on

uCi/Swipe

99-2060

Airborne c
ontaminati
on

uCi/Swipe

99-2061

Airborne c
ontaminati
on

uCi/Swipe

99-2059

Airborne c
ontaminati
on

uCi/Sample

99-2085#
10

Airborne c
ontaminati
on

uCi/Sample

99-2061#
6

01/21/200011/02/1999 11/02/1999 11/02/1999 11/12/1999 11/12/1999 11/12/1999 11/12/1999 11/12/1999 01/21/2000

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

Sample

Average

Variance

The Topical Criteria for Cs-I 37 (+/- 2) are Exceeded as Follows

Sample

Average
Variance

The Topical Criteria for Ce-144 (+1- 5) are Exceeded as Follows:

Sample
Average

Variance

0.01
0.01

2.17

0.00

0.01
3.19

0.09

0.01

7.15
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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)

Session Date : 7/1/2014

Page: 1
Waste:

Date :

Airborne c Airborne C Airborne c Airborne c Airborne c Airborne c Airborne c Airborne c Airborne c Airborne c
ontaminati ontaminati ontaminati ontaminati ontaminati ontaminati ontaminati ontaminati ontaminati ontaminati
on on on on on on on on on on

11/02/1999 11/02/1999 11/02/1999 11/12/1999 11/12/1999 11/12/1999 11/12/1999 11/12/1999 01/21/2000 01/21/2000

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

10 6
Units: uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Sample uCi/Sample

Nuclide Sample Abundances in %

Co-60
Sr-90
Tc-99
Cs-137
Eu-1 54
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

0.00677 0.01402 0.00874 0.00604 0.00707
23.44375 35.72570 33.06920 31.37935 27.49610 29.32729

0.00275 0.00019 0.00317 0.00004 0.00140 0.00003
75.91960 63.23449 66.13839 67.79719 71.87101 69.91417

0.18810 0.32242 0.28461 0.20673 0.22269 0.23200
0.04266 0.06600 0.03768 0.06928 0.05292 0.05132
0.01109 0.01706 0.01003 0.01838 0.01367 0.01354
0.00771 0.01188 0.00697 0.01274 0.00947 0.00943
0.37755 0.60823 0.44996 0.50755 0.32669 0.44515

0.00730 0.00410 0.02394
20.04233 16.03183 32.28174

0.00003 0.00002 0.00065
79.45353 83.57577 65.50503

0.14244 0.12195 0.28650
0.03593 0.02586 0.05891
0.00880 0.00683 0.01520
0.00613 0.00473 0.01059
0.30350 0.22891 0.35510

.... 0.00009
.. 0.00640

.... 0.02435

.... 0.00139

.... 0.09859

.... 0.00104

.... 0.69406
** 4* 0.00269

0.00007
.... 0.00003
.... 0.00000

4** 0.00000
.... 0.00002

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

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
0.00569
0.17436
0.00432
0.77533
0.01142
0.00026
0.00009
0.00001
0.00002
0.00007

** - Indicates NO Value for Nuclide
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Page: 2

Waste:

Date :

Sample Id:

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

Airborne C
ontaminati
on

11/02/1999

99-1959

Airborne c
ontaminati
on

11/02/1999

99-1960

Airborne c
ontaminati
on

11/12/1999

99-2062

Airborne c
ontaminati
on

11/12/1999

99-2085

Airborne c
ontaminati
on

11/12/1999

99-2060

Airborne c
ontarninati
on

11/12/1999

99-2061

Airborne c
ontaminati
on

11/12/1999

99-2059

uCi/Swipe uCi/Swipe
Sample Abundances in %

uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe

Airborne c
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

**

**

**

4*

Average

Data Set

Abundance

0.00019
0.38917
0.00062
0.03185
0.00786
0.13883
0.29799
0.04855

** - Indicates NO Value for Nuclide
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Analysis of Multiple Sample Data Sets (SCAL)

Sample Data Set Value Comparison
(Last Column is Average Value for All Data Sets)

Session Date : 7/1/2014

Page: 1

Waste: Airborne c
ontaminati
on

Date: 11/02/1999

Sample Id : 99-1961

Airborne C
ontaminati
on

11/02/1999
99-1959

Airborne c
ontaminati
on

11/02/1999

99-1960

Airborne c
ontaminati
on

11/12/1999

Airborne c
ontaminati
on

11/12/1999

Airborne c
ontaminati
on

11/12/1999

Airborne c
ontaminati
on

11/12/1999

Airborne c
ontaminati
on

11/12/1999

Airborne c
ontaminati
on

01/21/2000

Airborne c
ontaminati
on

01/21/2000

99-2062 99-2085 99-2060 99-2061 99-2059 99-2085# 99-2061#
10 6

uCi/Swipe uCi/Swipe uCi/Swipe uCi/Sample uCi/SampleUnits :

Nuclide
Co-60
Sr-90
Tc-99
Cs-137
Eu-1 54
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

uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe 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

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

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

2.36E-04
8.47E-01
1.01 E-06

1.83E+00
5.58E-03
1.87E-03
4.96E-04
3.44E-04
1.37E-02

1.11 E-04
5.05E-01
2.58E-05
1.32E+00
4.09E-03
9.72E-04
2.51 E-04
1.74E-04
6.OOE-03

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

1.02E-04
2.80E-01
3.97E-07
1.11 E+00
1.99E-03
5.02E-04
1.23E-04
8.57E-05
4.24E-03

1.56E-04 1.78E-03
6.10E-01 2.40E+00
7.11E-07 4.81E-05
3.18E+00 4.87E+00
4.64E-03 2.13E-02
9.84E-04 4.38E-03
2.60E-04 1.13E-03
1.80E-04 7.87E-04
8.71 E-03 2.64E-02

6.52E-06
** 4.76E-04
** 1.81 E-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

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
2.51 E-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
1.31 E+00
3.57E-03
7.71 E-04
2.00E-04
1.39E-04
6.97E-03
3.91 E-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

** - Indicates NO Value for Nuclide
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Page : 2
Waste: Airborne c

ontaminati
on

Date: 11/02/1999

Sample Id: 99-1961

Airborne C
ontaminati
on
11/02/1999

99-1959

Airborne c
ontaminati
on
11/02/1999

99-1960

Airborne c
ontaminati
on
11/12/1999

99-2062

Airborne c
ontaminati
on
11/12/1999

99-2085

Airborne c
ontaminati
on

11/12/1999

99-2060

Airborne c
ontaminati
on

11/12/1999

99-2061

Airborne c
ontaminati
on

11/12/1999
99-2059

Airborne c
ontaminati
on

01/21/2000

99-2085#

Units :
Nuclide

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

uCi/Swipe uCi/Swipe
10

uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Swipe uCi/Sample

............ * 1.24E-06

............ * 1.17E-05
S** * ......... 2.67E-02

............ * 2.52E-05

............ * 1.44E-03

............ * 2.59E-04

............ 5.18E-03

Airborne c
ontaminati
on

01/21/2000

99-2061#

6
uCi/Sample

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

Totals : 7.34E-01 1.12E+00 3.69E-01 2.70E+00 1.84E+00 3.82E+00 1.40E+00 3.80E+00 7.43E+00 1.62E+00 1.81E+00

Co-60/

Cs-137 Ratios: 8.92E-05 2.22E-04 ** 1.29E-04 8.41 E-05 1.01E-04 9.19E-05 4.91E-05 3.66E-04 1.11 E-03

- - Indicates NO Value for Nuclide
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Analysis of Multiple Sample Data Sets (SCAL)
NRC Criteria for Scaling Factors (+/- 10) are Exceeded as Follows :

Session Date

Nuclide

Tc-99
Tc-99

Tc-99

7/1/2014
Page: 1

Sample Id

99-1961
99-1960
99-2059

Date

11/02/1999
11/02/1999
11/12/1999

Sample

Scaling Factor

3.63E-05
4.80E-05
2.24E-07

Average

Scaling Factor

3,42E-06
3.42E-06
3.42E-06

Variance

10.61
14.03
15.28
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APPENDIX 10

Melter Smear Survey Report
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APPENDIX 10 - Melter Smear Survey Report
124255 Radiation and Contamination Survey Report

West Valley Nuclear Services Co.

Instruments Used

TYPE I SERIAL I EFF.
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APPENDIX 11

Radiological Engineering

Calculation (CALC-2007-048)
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Page lof 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.

Backgqround

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.

Given

1. This is for paper smears only; cloth smears typically pick up more activity.
2. The primary beta-gamma isotopes are Cs-1 37 and Sr-90.
3. Smear is 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) RO-20 in a plastic bag, ImR/hr = approximately 67,000 dpm beta-
gamma. 1j

Prepared by: David Biela •..---< • h2?, 6- 0 7
Print Name / Signature] Date

Peer Reviewed by:
Print Name /
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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 Surface Area Activity

and Decay Correction

Calculations (RADCALC)
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APPENDIX 12 - Melter Act and Decay Calc for Exterior Surface Contamination
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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) Isotope Factors Isotope Scaling Factors %Abundance Act (Ci)
Cs-137 1.OOE+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 Sr-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 C-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-06 U-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 2.15E-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 4.73E-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

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
File Name: Act Calc for Exterior Surface Contamination.rad

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:

Comments:
Activity Calc for Exterior Surface of Melter

Input Information

Initial Source Data:
Isotope
H-3
C-14
Fe-55
Co-60
Ni-59
Ni-63
Sr-90
Tc-99
1-129
Cs-137
Pm-147
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

Ci Gm
1.920E-05 1.997E-09
3.780E-03 8.439E-04
1.580E-02 6.641 E-06
1.310E-03 1.158E-06
5.070E-04 6.352E-03
1.550E-02 2.745E-04
2.840E+00 2.056E-02
1.040E-03 6.157E-02
3.850E-04 2.235E+00
6.430E+00 7.397E-02
6.880E-02 7.417E-05
2.940E-02 1.088E-04
4.560E-05 5.563E-08
3.040E-07 1.475E-05
8.350E-07 7.615E+00
1.020E-03 4.621 E-05
2.350E-05 2.440E-03
8.300E-06 1.335E-03
1.380E-06 6.386E-01
4.150E-06 6.494E-02
6.100E-06 1.815E+01
1.690E-05 2.398E-02
3.790E-03 2.213E-04
9.840E-04 1.587E-02
6.820E-04 3.005E-03
7.420E-03 7.170E-05
3.430E-02 1.001 E-02
1.340E-04 6.710E-04
1.370E-04 4.138E-08
8.040E-05 1.640E-06
2.150E-03 2.642E-05

TBq
7.104E-07
1.399E-04
5.846E-04
4.847E-05
1.876E-05
5.735E-04
1.051E-01
3.848E-05
1.425E-05
2.379E-01
2.546E-03
1.088E-03
1.687E-06
1.125E-08
3.090E-08
3.774E-05
8.695E-07
3.071 E-07
5.106E-08
1.536E-07
2.257E-07
6.253E-07
1.402E-04
3.641 E-05
2.523E-05
2.745E-04
1.269E-03
4.958E-06
5.069E-06
2.975E-06
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:
Container Mass:
Mass of solid beryllium, lead, graphite, and hydrogenous

material enriched with deuterium:
Gross Mass:

0
1

m"3
kg

kg
kg

0
10430

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

Normal
Solid
2

Page 1

m'3
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Radcalc 4.1
File Name: Act Calc for Exterior Surface Contamination.rad

9/9/2014 10:58 AM

Waste Mass:
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: 4/20/2004
Date container sealed: 9/2/2014

10430
0

0
0

kg
kg

kg
m"3

----------------------- Radioactive Decay Results

Decayed Source:
Isotope
H-3
C-14
Fe-55
Co-60
Ni-59
Ni-63
Sr-90
Y-90
Tc-99
1-129
Cs-137
Ba-1 37m
Pm-147
Sm-147
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

Ci Gm TBq
1.072E-05 1.11 5E-09 3.966E-07
3.775E-03 8.429E-04 1.397E-04
1.141E-03 4.797E-07 4.223E-05
3.351E-04 2.961E-07 1.240E-05
5.070E-04 6.352E-03 1.876E-05
1.443E-02 2.556E-04 5.340E-04
2.213E+00 1.602E-02 8.187E-02
2.213E+00 4.070E-06 8.189E-02
1.040E-03 6.157E-02 3.848E-05
3.850E-04 2.235E+00 1.424E-05
5.062E+00 5.823E-02 1.873E-01
4.778E+00 8.879E-09 1.768E-01
4.445E-03 4.792E-06 1.645E-04
1.593E-12 6.938E-05 5.893E-14
1.274E-02 4.713E-05 4.713E-04
3.774E-18 3.369E-26 1.396E-19
2.650E-16 1.220E-24 9.805E-18
4.377E-11 2.298E-19 1.620E-12
3.317E-04 1.120E-12 1.227E-05
4.920E-10 1.203E-18 1.820E-11
2.861E-13 4.153E-22 1.058E-14
2.278E-08 4.941E-15 8.428E-10
1.986E-10 2.585E-12 7.349E-12
4.389E-11 1.778E-18 1.624E-12
9.232E-04 6.645E-10 3.416E-05
1.362E-09 4.154E-17 5.039E-11
4.268E-27 4.740E-1 1 1.579E-28
1.979E-10 1.595E-15 7.322E-12
4.389E-11 1.069E-19 1.624E-12
9.232E-04 6.301E-11 3.416E-05
2.278E-08 1.176E-15 8.428E-10
1.362E-09 3.085E-17 5.040E-1 1
3.602E-17 3.048E-25 1.333E-18
1.789E-10 3.982E-14 6.621E-12
1.198E-13 1.156E-24 4.433E-15
5.914E-04 3.311E-21 2.188E-05
2.229E-08 1.767E-24 8.247E-10
1.362E-09 4.229E-24 5.039E-1 1
4.389E-11 1.489E-24 1.624E-12
9.232E-04 2.651E-1.5 3.416E-05
1.362E-09 4.893E-18 5.040E-11
1.756E-16 3.346E-31 6.496E-18
2.278E-08 1.415E-20 8.429E-10
2.588E-13 7.502E-24 9.576E-15
3.714E-17 3.893E-26 1.374E-18
2.734E-12 2.839E-26 1.011E-13
2.588E-16 1.750E-28 9.576E-18
4.389E-11 3.374E-21 1.624E-12

Page 2
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Radcalc 4.1 9/9/2014 10:58 AM
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-1 1
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-1 1 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 1.615E-12
Th-228 9.232E-04 1.126E-06 3.416E-05
Th-229 2.300E-08 1.081 E-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-1 1
Pa-233 1.701E-05 8.198E-10 6.295E-07
Pa-234 9.149E-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 3.11OE-07
U-235 1.380E-06 6.386E-01 5.106E-08
U-235m 9.832E-04 3.195E-1 1 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 1.701 E-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 3.011 E-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-1 1 4.168E-15 5.106E-13
Cm-243 6.327E-05 1.291 E-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: 7.361 E+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 (ACEMs and ALECs > 1.0)

Page 3
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Radcalc 4.1
File Name: Act Calc for Exterior Surface Contamination.rad

ACEM Limit Fraction: 2022
ALEC Limit Fraction: 27130000

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

9/9/2014 10:58 AM

ACEMs (Number of ACEMs)
ALECs (Number of ALECs)

Effective A2s for Mixture:

Type Determination:
Type:
A2 Limit Fraction:

Limited Quantity Determination:
Limited Quantity:
Activity:

Fissile:
Fissile Excepted:

LSA Determination:
LSA-l:
LSA-11:
LSA- Ill:
Specific Activity:

HRCQ Determination:
HRCQ:
A2 Limit Fraction:
Activity:

Fissile Determination:
Fissile:

Fissile Excepted Determination:
Fissile Excepted:
Fissile Mass:
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:

1.275E+11 Bq

B
2.136

No
2.136
14.36
0.5313
Yes
Yes (a)

No
Yes
Yes
2.047E-07
1.376E-06

No
2.136
14.36
0.5313

Yes

Yes (a)
0.6569

0
1000
0

0
10430000
0
18.86
0.00244
0.6386
3.387
0.01912
0.01586
4.342E-05

Yes
36.84

(A2s > 1.0)
A2s (Number of A2s)

A2
Ci
TBq

A2/gm
Ci/gm

A2s
Ci
TBq

gm

(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)

gm
gm
gm

gm
gm
gm
gm
gm
gm

gm
gm
gm

(RQs >= 1.0)
RQs (Number of RQs)

Shipping Papers and Labels:
Isotope Number of A2s

+ Am-241 1.252
Fraction of A2s
0.586

Cumulative A2s
1.252

Cumulative Fraction of A2s
0.586

Page 4
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Radcalc 4.1
File Name: Act Calc for Exterior Surface Contamination.rad

9/9/2014 10:58 AM

+
+

+

+

+

Cs-137
Sr-90
Pu-238
Pu-239
Th-228
U-232
Cm-244
Pu-240
Am-243
Pu-241
Cm-243

0.3121
0.2729
0.1292
0.0364
0.03416
0.03405
0.02668
0.02528
0.004953
0.002771
0.002341

0.1461
0.1278
0.0605
0.01704
0.01599
0.01594
0.01249
0.01183
0.002319
0.001297
0.001096

1.564
1.837
1.966
2.002
2.037
2.071
2.097
2.123
2.128
2.13
2.133

0.7322
0.8599
0.9204
0.9374
0.9534
0.9694
0.9819
0.9937
0.996
0.9973
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.

DOE Classification Results

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

DOE-STD-1027 Category Determination:
Category: < Cat 3 (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:
FGR-11 DE-Ci:

TRU Waste Determination:
TRU Waste:
TRU Activity:

WIPP Quantities:
FGE Value:
PE-Ci Value:

0.0374
0.05027

No
3.758

(TRU activity <= 100 nCi/gm)
nCi/g

0.4294
0.04041

NRC Classification Results

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

NRC Container Category:
Container Category:
LSA-h:
LSA-l1:
LSA-111:
Total Activity:
A2 Limit Fraction:

III
No
Yes
Yes
14.36
2.136

Ci
A2s

Page 5
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Drawing 1

Melter Refractory Assembly

Drawings
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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, refi-act I xlsx ahttp://70.46.235.135/sites/cloud/WVDP/_layouts/ I 5/xlprintview.aspx?...

Isotope Ci Gm TBq

Co-60 1.332E-02 1.177E-05 4.927E-04. Sr-90 1.068E+02 7.732E-01 3.951E+00
Y-90 1.068E+02 1.964E-04 3.952E+00
Tc-99 5.220E-02 3.090E+00 1.931 E-03
Cs-137 2.132E+02 2.452E+00 7.887E+00
Ba-137m 2.012E+02 3.739E-07 7.446E+00
Eu-154 5.527E-01 2.045E-03 2.045E-02
Hq-206 2.537E-16 2.265E-24 9.385E-18
1I-206 1.782E-14 8.204E-23 6.5941-16
TI-207 2.960E-09 1.554E-17 1.095E-10
11-208 1.806E-04 6.098E-13 6.681 E-06
TI-209 1.434E-08 3.507E-17 5.307E-10
T1-210 1.672E-11 2.427E-20 6.186E-13
Pb-209 6.641E-07 1.441E-13 2.457E-08
Pb-210 1.335E-08 1.738E-10 4.940E-10
Pb-211 2.968E-09 1.202E-16 1.098E-10
Pb-212 5.026E-04 3.617E-10 1.860E-05
Pb-214 7.960E-08 2.428E-15 2.945E-09
Bi-209 1.457E-25 1.618E-09 5.392E-27
Bi-210 1.331E-08 1.073E-13 4.925E-10
Bi-211 2.968E-09 7.227E-18 1.098E-10
Bi-212 5.026E-04 3.430E-11 1.860E-05
Bi-213 6.640E-07 3.429E-14 2.457E-08
Bi-214 7.962E-08 1.803E-15 2.946E-09
Bi-215 2.428E-15 2.054E-23 8.984E-17
Po-210 1.222E-08 2.720E-12 4.522E-10
Po-211 8.103E-12 7.819E-23 2.998E-13
Po-212 3.219E-04 1.803E-21 1.191 E-05
Po-213 6.498E-07 5.152E-23 2.404E-08
Po-214 7.960E-08 2.472E-22 2.945E-09
Po-215 2.968E-09 1.007E-22 1.098E-10
Po-216 5.026E-04 1.443E-15 1.859E-05
Po-218 7.962E-08 2.860E-16 2.946E-09
At-215 1.187E-14 2.263E-29 4.393E-16
At-217 6.641E-07 4.126E-19 2.457E-08
At-218 1.513E-11 4.385E-22 5.597E-13
At-219 2,503E-15 2.624E-24 9.262E-17
Rn-217 7.969E-11 8.278E-25 2.949E-12
Rn-218 1.513E-14 1.023E-26 5.597E-16
Rn-219 2,968E-09 2.282E-19 1.098E-10
Rn-220 5.026E-04 5.469E-13 1.859E-05
Rn-222. 7,962E-08 5.176E-13 2.946E-09
Fr-221 6.641E-07 3.825E-15 2.457E-08
Fr-223 4.172E-11 1.079E-18 1.544E-12
Ra-223 2.968E-09 5.794E-14 1.098E-10
Ra-224 5.026E-04 3.138E-09 1.859E-05
Ra-225 6.663E-07 1.699E-1 1 2.465E-08
Ra-226 7.972E-08 8.064E-08 2.950E-09
Ra-228 3.211 E-05 1.178E-07 1.188E-06
Ac-225 6.641E-07 1.144E-11 2.457E-08
Ac-227 3.023E-09 4.180E-11 1.119E-10
Ac-228 3.211E-05 1.437E-11 1.188E-06
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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
2.841 E-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
6.722E-03
4.488E-1 1
3.038E-03
6.771 E-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
3.451 E+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

1.091 E-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
2.487E-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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cayed Source:

Isotope Ci Gm T"raO C-14 3.465E-03 7T736E-04 1.282E-04
K-40 1.500E-02 2.121E+03 5.550E-04
Mn-54 1.437E-06 1.853E-10 5.318E-08
Co-60 3.157E-03 2,790E-06 1.168E-04
Ni-63 1.520E-01 2,691E-03 5.622E-03
Sr-90 3.120E+01 2.259E-01 1.154E+00
Y-90 3.121E+01 5.739E-05 1.155E+00
Zr-95 1.299E-20 6,045E-25 4,805E-22
Nb-95 2.864E-20 7.283E-25 1.060E-21
Nb-95m 1.487E-22 3.900E-28 5.502E-24
Tc-99 2.010E-03 1,190E-01 7.437E-05
Cs-137 5.419E+02 6.234E+00 2.005E+01
Ba-137m 5.116E+02 9.506E-07 1.893E+01
Eu-154 8.123E-02 3.005E-04 3.005E-03
H.q-206 9.794E-16 8.744E-24 3.624E-17
11-206 6.881E-14 3.167E-22 2.546E-15
11-207 2.559E-09 1.344E-17 9.468E-11
TI-208 2.717E-03 9,176E-12 1.005E-04
TI-209 8.094E-08 1.979E-16 2.995E-09
11-210 6.540E-11 9.495E-20 2.420E-12
Pb-209 3.747E-06 8.129E-13 1.386E-07
Pb-210 5.155E-08 6.709E-10 1.907E-09
Pb-211 2.566E-09 1.039E-16 9.494E-11
Pb-212 7.563E-03 5.443E-09 2.798E-04
Pb-214 3.114E-07 9,497E-15 1.152E-08
Bi-209 8.103E-25 9.OOOE-09 2.998E-26
Bi-210 5.139E-08 4.142E-13 1.901 E-09
Bi-211 2.566E-09 6.248E-18 9.494E-11
Bi-212 7.563E-03 5.162E-10 2.798E-04
Bi-213 3.747E-06 1.935E-13 1.386E-07
Bi-214 3.114E-07 7.053E-15 1.152E-08
Bi-215 2.100E-15 1.777E-23 7.768E-17
Po-210 4.712E-08 1.049E-11 1.743E-09
Po-211 7.005E-12 6.760E-23 2.592E-13
Po-212 4.844E-03 2.713E-20 1.792E-04. Po-213 3.667E-06 2.907E-22 1.357E-07
Po-214 3.114E-07 9.668E-22 1.152E-08
Po-21 5 2.566E-09 8.704E-23 9.494E-11
Po-216 7.563E-03 2.172E-14 2.798E-04
Po-218 3.114E-07 1.119E-15 1.152E-08
At-215 1.026E-14 1.956E-29 3.798E-16
At-217 3.748E-06 2.328E-18 1.387E-07
At-218 5.917E-11 1.715E-21 2.189E-12
At-219 2.165E-15 2.269E-24 8.009E-17
Rn-217 4.497E-10 4.671E-24 1.664E-11
Rn-218 5.9177E-14 4.002E-26 2.189E-15
Rn-219 2.566E-09 1.973E-19 9.494E-11
Rn-220 7.563E-03 8.230E-12 2.798E-04
Rn-222 3.114E-07 2.024E-12 1.152E-08
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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:

3.748E-06 2.158E-14

3.608E-1 1 9.328E-19
2.566E-09 5.009E-14
7.563E-03 4.723E-08
3.760E-06 9.590E-1 1
3.118E-07 3.154E-07
5.144E-05 1.887E-07
3.748E-06 6.458E-1 1
2.614E-09 3.615E-11
5.144E-05 2.302E-1 1
2.548E-09 8.293E-14
7.562E-03 9.225E-06
3.778E-06 1.777E-05
6.047E-05 2.934E-03
6.150E-05 1.157E-10
6.740E-05 6.146E+02
3.740E-04 1.615E-08
1.554E-08 3.291E-07
1.052E-03 5.069E-08
5.610E-07 2.840E-13
3.740E-04 5.446E-13
7.309E-03 3.311E-04
3.350E-03 3.478E-01
1.604E-03 2.579E-01
6.150E-05 2.846E+01
2.608E-02 8.476E-10
1.840E-04 2.879E+00
7.365E-06 9.025E-1 1
3.740E-04 1.1 13E+03
1.052E-03 1.493E+00
5.973E-03 2.575E-08
1.039E-01 6.067E-03
2.609E-02 4.207E-01
2.005E-02 8.836E-02
2.990E-01 2.889E-03
4.952E-01 1.445E-01
5.973E-03 2.991 E-02
3.084E-10 9.315E-14
2.162E-03 4.411E-05
4.696E-02 5.771 E-04

1.1 17E+03

1.387E-07

1.335E-12
9.494E-1 1
2.798E-04
1.391 E-07
1.154E-08
1.903E-06
1.387E-07
9.672E-1 1
1.903E-06
9.429E-1 1
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
2.21 OE-04
3.844E-03
9.655E-04
7.418E-04
1.106E-02
1.832E-02
2.210E-04
1.141E-1 1
8.001 E-05
1.737E-03

4.134E+01

0
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