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12. Description of Change (continued)

The following are specific changes to WHC-SD-TP-SEP-035 as indicated on page 1,
section 12. of this ECN:

Change 1. Part A, Section 1.1, paragraph 4:
Change to shielding evaluation.
Change 2. Part A, Section 1.1, paragraph 3, last sentence add:

Because deflection of the boxes near the flange of the 1id, and excess grout, will
require each box containing grout to be shipped without a 1id. The exposed grout in
these boxes will be covered with plastic as a precaution to keep the grout from being
exposed to adverse weather conditions.

Change 3. Part A, Section 1.1, paragraph 5, change to read as follows:

Based on the overweight characteristics of the packaged columns, and because the 1ids
will be left off of the Category 3 LLW boxes, the section of the road on which the
shipment will be transported that normally is open to public access shall be closed to
exclude the public and nonessential workers from access to the shipment.

Change 4. Part A, Section 2.5, change to the following:

The containment boundary for the category 1 LLW box is considered to be the top,
bottom, and sides of the box, the neoprene gasket, and the 1id. The containment
boundary for the two (2) category 3 LLW boxes is considered to be the bottom and sides
of the box, and the top layer of grout because each box will be shipped without a 1id.

Change 5. Part A, Section 2.11, change to the following:

No sophisticated operations are required to close the box containing category 1 LLW.
Box closure operations for the box containing category 1 LLW requires inserting the
payload in the box then securing the gasket and 1id.

Box closure operations for the two (2) boxes containing the category 3 LLW includes
inserting the payload in the box then covering the top of the box with plastic.

Change 6. Part A, Section 4.2, last sentence, change to the following:

Bracing will include I beams chained to the trailer, with one I beam on all four linear
sides of the boxes.

Change 7. Part A, Section 4.3, bullet 1, change to the following:

The boxes exceed the manufacturer’'s maximum gross weight 1imit of 7000 1bs. In
addition, the boxes containing category 3 LLW will not have 1ids attached to the boxes.
Therefore, the section of the road on which the shipment will be transported that is
normally open to the public shall be closed to the public and non-essential workers.

A-7900-013-4 (D4/94) GEFO094



Ech 621467

ENGINEERING CHANGE NOTICE CONTINUATION SHEET

Page 4 of 7 pate 09-11-95

Change 8. Part A, Section 4.3, bullet 6, change to the following:

The category 1 LLW box will be visually inspected to ensure that containment surfaces
and the 1id sealing interface have no visible breaches. The category 3 LLW boxes will
be visually inspected to ensure that the exposed grout is covered with plastic, and
that there are no visible breaches in the box or plastic cover.

Change 9. Part A, Section 4.3, bullet 13, first sentence, change the following:
¢ Change "shielding caiculation" to "dose rate readings"

Change 1.64 rem/hr to 400 mRem/hr.
® Delete "and 99 mRem/hr 1 meter from the packages."

Change 10. Part A, Section 4.3, bullet 13:
Delete last sentence
Change 11. Part A, Section 4.3, last bullet, change to the following:

The metal boxes tied down to the trailer will be handled as a wide load and as an over
weight load. Therefore, the load will be specially permitted for both wide load and
over weight conditions.

Change 12. Part A, Section 6.2, 4., change to the following:

Follow the manufacturer's closure instructions (as applicable) when sea]ing the
category 1 LLW box. Ensure that the exposed grout in the category 3 LLW boxes is
covered with plastic. 7

Change 13. Part A, Section 6.2, 5., change to the following:

A tamper indicating device is not needed because the payload is either enveloped in
Pyro foam (category 1 LLW) or enveloped in grout (category 3 LLW).

Change 14. Part A, Section 7.1, bullet 3, change to the following:

Verify that the category 1 LLW box packaging closure device, including any required
gasket, is properly installed, secured, and free of defects in accordance with

49 CFR 173.475(e). Verify that the category 3 LLW boxes have exposed grout covered
with plastic in accordance with the requirements of this SEP.

Change 15. Part A, Section 7.1; bullet 4, add to the end of the sentence:

and in accordance with the requirements of this SEP.

Change 16. Part A, Section 7.1, bullet 5, add to the end of the sentence:

and in accordance with the requirements of this SEP.

A-7900-013-4 (04/94) GEFO94
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Change 17. Part B, Section 1.1, second paragraph, change to read as follows:
The primary conditions addressed in this SEP are the following:

* The over-weight condition of the boxes as a result of filling void spaces
with Pyro foam and grout.

* The Tids will not be secured to the category 3 LLW boxes during
transportation.

* The dose rates exceed DOT Timits and Hanford Site Radiological Control
-~ Limits.

The excessive weight condition, and category 3 LLW box 1id removal, are both evaluated
in Part B, Sections 3.0 and 5.0 of this SEP. The dose rate conditions are addressed in
Part B, Section 4.0 of this SEP.

Change 18. Part B, Section 3.3, first and second paragraph:
Separate First and Second paragraph by adding a space between them.

Change 19. Part B, Section 3.3, paragraph 3, second sentence, change to the
following:

Results of the evaluation indicate that a box filled with ion ekchange columns and
grout will withstand a normal-condition drop without buckling or excessive deformation
(see Appendix B-1).

Change 20. Part B, Section 3.3, paragraph 5, last sentence, change to the following:

However, the grout must be sufficiently cured for at least 7 days because the package
does not have sufficient strength to support the load of uncured grout.

Change 21. Part B, Section 4.4, paragraph 1, first sentence and second sentence,
change to the following:

Dose rates on the surface of the metal boxes were evaluated based on survey readings
from the surface of each fully loaded metal box. Survey readings were evaluated
against U.S. Department of Transportation (DOT) radiation level limitations.

Change 22. Part B, Section 4.5, first paragraph:

Delete

Change 23. Part B, Section 4.5, paragraph 2, change to the following:

Survey readings indicate that the surface dose rate readings of the boxes exceed DOT
limitations (400 mRem/hr at the surface of the package) prescribed in Part B,

Section 4.4. Survey readings at one meter from the Tinear side of each box (including

top and bottom) will not exceed the contact dose rate for any given side of all three
boxes loaded together.

A-7900-013-4 (04/94) GEF094
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Change 24. Part B, Section 4.5, paragraph 3, change to the following:

Attempting to shield the inner walls of the boxes or reposition the ion exchange
cotumns in the boxes is contrary to ALARA principles. Therefore, if possible,
configuring the boxes (if two or more boxes are loaded together) on the trailer used
for transfer such that the Towest dose rate readings are exposed to the outside of the
trailer is acceptable as an administrative control and method of shielding. No
additional shielding is required regardless of box configuration on the trailer.
Change 25. Part B, Section 4.5, last paragraph:

Delete last sentence "See Appendix B-1 for shielding evaluation"”

Change 26. Part B, Section 4.5, add new last paragraph:

Based on the source term in the boxes, the configuration of the ion exchange columns in
the boxes (i.e., ion exchange columns, Pyro foam and miscellaneous waste; ion exchange
columns and grout), the configuration of the boxes on the trailer(s), and the known
dose rate readings at contact with the boxes (see Appendix B-1), no additional
shielding analysis is required.

Change 27. Part B, Appendix B-1 (Shielding Evaluation):

Replace with 309 BLDG. Tank Farm map with waste box dose rate readings.

Change 28. Part B, Section 5.2.1, bullet 7, change to the following:

Containment Boundary: The containment boundary is the top (including neoprene gasket
and 1id), bottom, and sides, of the box containing ion exchange columns, Pyro foam, and
miscellaneous waste. The containment boundary for the boxes containing ion exchange
columns and grout is the solidified grout itself (top layer) and the sides and bottom
of the box. The 1id (top) of these boxes are removed.

Change 29. Part B, Section 5.2.3,

Delete, re-number in sequence.

Change 30. Part B, Section 5.2.5 (new 5.2.4), add the following sentence:

There is no positive closure mechanism required for the boxes containing grout.
Change 31. Part B, Section 5.2.7 |

Delete.

Change 32. Part B, Section 5.3, add the foilowing sentence:

In addition, the boxes were analyzed with the 1id removed
(see new Appendix B-2).

A-7900-013-4 (04/94) GEFO%4
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Change 33. Part B, Section 5.4, paragraph 2, second sentence, change to the
following:

Evaluation of the drop indicates that the box will withstand a normal-condition drop
without buckling or excessive deformation, even with the 1id removed from the boxes
containing grout (see new Appendix B-2). ‘

Change 34. Part B, Section 5.4, paragraph 4, last sentence, change to the following:

However, the grout must be cured for at least 7 days because the package does not have
sufficient strength to support the load of uncured grout.

Change 35. Part B, Appendix B-2:

Add the calculation provided by S. S. Shiraga entitled "Engineering Safety Evaluation,
subject: IXC Grout Drop Loading (w/o Lid)."

Change 36. Part B, Section 8.1, second sentence, change to the following:

Bracing will include I beams chained to the trailer, with one I beam on all four linear
sides of the boxes for added stability to help prevent the load from shifting forward
or backward, or side to side, on the trailer during transfer.

13b. Justification Details (continued)

In addition, this ECN documents the lower dose rates determined by surveying the loaded

boxes which establishes a safer condition for transport in terms of exposure, and
subsequently eliminates the need for shielding analysis using a bounding case.
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SAFETY EVALUATION FOR PACKAGING FOR ONSITE
TRANSFER OF PLUTONIUM RECYCLE TEST
REACTOR ION EXCHANGE COLUMNS

PART A: DESCRIPTION AND OPERATIONS
1.0 INTRODUCTION

1.1 GENERAL INFORMATION

The purpose of this Safety Evaluation for Packaging (SEP) is to authorize
the use of 3 U.S. Department of Transportation (DOT) 7A Type A metal boxes
(Capital Industries Part No. S 0600-0600-1080-0104) to package 12 Plutonium
Recycie Test Reactor (PRTR) ion exchange columns as Tow-level waste (LLW). The
packages will be transferred from the 309 Building in the 300 Area to low level
waste burial in the 200 West Area.

One metal box contains five upper vault columns {see the Part A Appendix for
drawing)}. The total activity in this box meets the activity limits for Type A
packages found in 49 CFR 173.431(a), "Activity Limits for Type A and Type B
Packages." However, the weight of the packaged columns exceeds the maximum
gross weight limitation of 7,000 1b specified by the manufacturer (see Part B,
Section 5.0 for structural evaluation). This package is also considered Category
1 LLW waste per WHC-EP-0063, Hanford Site Solid Waste Acceptance Criteria,
Section 3, and Appendix K.

Two boxes contain ion exchange columns from the lower storage vault (see
Part A Appendix for drawing). These packages meet the activity limits for Type
A packages found in 49 CFR 173.431(a). These packages also exceed the maximum
gross weight limitation of 7,000 1b because they are considered Category 3 LLW
as defined in WHC-EP-0063, Section 3, and Appendix K, thus requiring
stabilization using grout as the stabilization media (see Part B, Section 5.0 for
structural evaluation). Because of deflection of the boxes near the flange of
the 1id and excess grout, each box containing grout will be shipped without a
1id. The exposed grout in these boxes will be covered with plastic to keep the
grout from being exposed to adverse weather conditions.

The following analyses are used to demonstrate the safety of the metal boxes
under the conditions already described:

Containment evaluation
Shielding evaluation
Structural analysis
Thermal generation

H, gas generation
Tiedown system analysis.

Based on the overweight characteristics of the packaged columns and because
the lids will be left off of the Category 3 LLW boxes, the section of road on
which the shipment will be transported that normally is open to public access
shall be closed to exclude the public and nonessential workers from access to the
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shipment.

Road closure ensures that this shipment is not considered "in commerce"
where DOT regulations govern transportation.

1.2 SYSTEM DESCRIPTION

The packaging used to contain the 12 ion exchange columns is 5-ft x 5-ft x
9-ft 7A, Type A metal boxes. These metal boxes were manufactured by Capital
Industries, Inc. (Part No. S 0600-0600-1080-0104),

These metal boxes (Part No. S 0600-0600-1080-0104) were designed and
qualified by analysis to meet 49 CFR 178.350, "Specification 7A, General
Packaging, Type A," in accordance with Capital Industries Inc., Part No.
S 0483-0510-0823-0104 and Part No. V 0483-0510-0283-0104 vented container. (See
Capital Industries, Container Certification Analysis for Part
No. S-0600-0600-1080-0104).
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2.0 PACKAGING SYSTEMS

2.1 CONFIGURATIONS AND DIMENSIONS

The Capital Industries Inc., 7A, Type A, metal box (Part No.
S 0600-0600-1080-0104) is designed and certified by analysis to meet the
requirements for DOT 7A, Type A packages outlined in 49 CFR 178.350. This metal
box is essentially designed to maintain a payload limited to a maximum of 1-A,
(special form) or 1-A, (normal form) quantity of radioactive material per
49 CFR 173.433 and 49 C%R 173.435 under normal conditions of transport. Normal
conditions of transport are identified in 10 CFR 71.71.

Specifications for the metal box used to package the ion exchange columns
are as follows, :

Overall dimensions 66 in. wide, 63-1/4 in. deep, 114-3/4 in. long
Interior dimensions 60 in. wide, 60 in. deep, 108 in. long

Number of corrugations 24.

2.2 MATERIALS OF CONSTRUCTION

Material 10-gauge bottom, 12-gauge 1id and sides A570 hot ralled
sheet steel and A36 structural members and 3/16-in.-thick
plate

Lid reinforcing Angle 3 in. x 7/16 in. x 3/16 in., around 1id perimeter

Lid seal 2-in. wide, 1/4-in. thick, commercial 30 durometer neoprene

Lid fasteners, 1/2 in. - 13 x 1-1/2-in. stainless steel.

bolts, and nuts
2.3 DESIGN AND FABRICATION METHODS

The boxes used to package the ion exchange columns are welded metal boxes
designed in accordance with Capital Industries, Inc. specification S 0600-0600-
1080-0104.
2.4 WEIGHTS AND CENTER OF GRAVITY

The weight of the packaged columns is assumed to be at the geometric center
of the box.

Total Weight 1,620 1b

Weight, box 1,245 1b

Weight, 1id and stiffeners 375 1b

Certified weight 7,000 1b

Maximum gross weight 24,900 1b.
A2-1

|



WHC-SD-TP-SEP-035 Rev. 1

2.5 CONTAINMENT BOUNDARY

The containment boundary for the Category 1 LLW box is considered to be the
top, bottom, and sides of the box, the neoprene gasket, and the 1id. The
containment boundary for the two Category 3 LLW boxes is considered to be the
bottom and sides of the box and the top layer of grout because each box will be
shipped without a 1id.
2.6 VOLUME (CAVITY SIZE)

225.0 ft* (60 in. x 60 in. x 108 in.).

2.7 HEAT DISSIPATION

The payload produces a low enough tevel of heat (less than 1 watt per box)
that passive cooling meets the heat dissipation requirements.
2.8 SHIELDING

The metal box affords only a minimum amount of shielding provided by the
metal walls of the box (see Part B, Section 4.0).
2.9 LIFTING DEVICES

Lifting equipment used shall conform to the requirements of the U.S.
Department of Energy, Richland Operations Office (RL), Hanford Site Hoisting and
Rigging Manual. :
2.10 TIEDOWN DEVICES

The nylon straps and fasteners used to tie the boxes to the trailer shall
be in compliance with 49 CFR 393.102, "Tiedown Assemblies."
2.11 OPERATIONAL FEATURES

No sophisticated operations are required to close the box containing
Category 1 LLW. Box closure operations for the box containing Category 1 LLW
requires inserting the payload in the box then securing the gasket and lid.

Box closure operations for the two boxes containing the Category 3 LLW

includes inserting the payload in the box then covering the top of the box with
plastic.
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3.0 PACKAGE CONTENTS

3.1 GENERAL DESCRIPTION

The 12 ion exchange columns are packaged in three 7A, Type A metal boxes.
In the configuration in which they are to be packaged (see Appendix A, drawings
10-1, 10-2, and 10-3), each box is considered to contain a Type A quantity of
radioactive material as defined in 49 CFR 173.433 and 49 CFR 173.435. The
payload is also considered to be fissile exempt (less than 15 grams of fissile
material per box, per Part B, Section 2.0).

The packaging is configured in accordance with the description provided in
Part B, Section 2.0, and Part A, Appendix, Attachment 1.

3.2 CONTENTS RESTRICTIONS

The following is a characterization summary of the ion exchange columns
based on non-destructive analysis, data established before the non-destructive
analysis, and Part B, Section 2.0:

. One box will contain five ion exchange columns from the upper vault.
The box will contain miscellaneous waste. Pyro' foam will be used to
fi1l void space inside the box. The box will contain 0.0937 Ci %°Co,
0.0101 Ci ’Cs, and 0.001648 Ci “°Sr/°°Y. The box will weigh no more
than 8,320 1b.

. A second box will contain three jon exchange columns from the lower
vault. The box will contain 0.32730 Ci 6Co, 0.06837 Ci 137Cs, and
0.01094 Ci 9°Sr/°°Y. Grout will be used to fill the void space inside
the box. The box will weigh no more than 24,900 1b.

. A third box will contain four ion exchange columns from the lower
vault. The box will contain 0.13322 Ci ®°Co, 0.45689 Ci "'Cs, 2.0 pCj
Pu239, and 0.07310 Ci °°Sr/°°Y. Grout .will be used to fill the void
space inside the box. The box will weigh no more than 21,700 1b.

The payloads are considered LLW. The boxes do not contain nonradioactive
hazardous material. See Part B, Section 2.0 for a detailed contents analysis of
the payloads. See Part B, Section 2.0 of this SEP for a detailed analysis of the
payload contents.

Pyro foam is a registered trademark of Pyro Foam, Inc.
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4.0 TRANSPORT SYSTEM

4.1 TRANSPORT VEHICLE

The transport vehicle is a 50-ft long by 10-ft wide trailer. The trailer
conforms to DOT annual inspection requirements found in 49 CFR 396.3,
"Inspection, Repair, and Maintenance,” and 49 CFR 396.17, "Periodic Inspection."

4.2 TIEDOWN SYSTEM

The nylon straps and fasteners used to tie down the boxes to the trailer are
in compliance with 49 CFR 393.102, "Tiedown Assemblies." The straps are rated
at 12,000 ib. Bracing will include I beams chained to the trailer, with one I
beam on each of the four linear sides of the boxes.

4.3 SPECIAL TRANSFER REQUIREMENTS

The following arrangements have been made to meet special transfer
requirements.

¢ The boxes exceed the manufacturer's maximum gross weight limit of
7,000 1b. In addition, the boxes containing Category 3 LLW will not
have 1ids attached to the boxes. Therefore, the section of the road
on which the shipment will be transported that is normally open to the
public shall be closed to the public and non-essential workers.

* The transport vehicle will be visually inspected before loading to
ensure that it is acceptable for use.

* The boxes will be radiologically surveyed before loading.

* All rigging hardware, attachments, and associated equipment will be
visually inspected to ensure that they are working properly.

e The tiedown straps, tension devices, and associated attachments will
be visually inspected to ensure that they are working properly.

¢ The Category 1 LLW box will be visually inspected to ensure that
containment surfaces and the 1id sealing interface have no visible
breaches. The Category 3 LLW will be visually inspected to ensure
that the exposed grout is covered with plastic, and that there are no
visible breaches in the box or plastic covers.

* Transport vehicle speed will be limited to posted speed limits.

* The transport route will be the shortest available route using normal
Hanford Site paved roadway.

* The boxes will not be transferred during periods of inclement weather

(i.e., winds in excess of 35 mph, heavy driving rain, blowing dust
that results in poor visibility).
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The transport vehicle will be equipped with a fire extinguisher
capable of extinguishing a Class A, B, or C fire. The driver of the
vehicle will be trained and qualified to use the fire extinguisher.

In the event of an accident involving the transport vehicle, onsite
emergency response guidelines will be followed.

The requirements of WHC-CM-2-14, Hazardous Material Packaging and
Shipping will be followed while transferring the boxes.

Dose rate readings have shown that the maximum dose rate is
400 mRem/hr at the surface of the boxes. (See Part B, Section 4.5.)
To meet as low as reasonably achievable (ALARA) principles, the boxes
will be configured on the trailer to 1imit the dose rate on the
surface of each package facing outside of the trailer. The surface
dose rate readings on the cab of the tractor shall not exceed
2 mRem/hr.

The transfer will be made during off-peak traffic hours over an
uncongested route. The section of road used for the transfer will be
closed to ensure that nonessential personnel and the public do not
have access to the boxes.

The metal boxes tied down to the trailer will be handled as a wide

load and as an overweight load. Therefore, the Toad will be specially
permitted for both wide load and overweight conditions.
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5.0 ACCEPTANCE OF PACKAGING FOR USE

The acceptance of the metal boxes for packaging the ion exchange columns is
based on the evaluations presented in Part B of this SEP. The metal boxes are
accepted as 7A, Type A, metal boxes per 49 CFR 178.350, in accordance with
Capital Industries, Inc. Specification No. S 0600-0600-1080-0104 and as indicated
in Sections 1.2.1 and 2.1 of this SEP. The metal boxes are also accepted per QR
7.0 "Control of Purchased Items and Services" contained in WHC-CM-4-2, Quality
Assurance,
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6.0 OPERATING REQUIREMENTS

6.1 CONTENTS RESTRICTIONS

The contents of the three metal boxes shall not exceed the restrictions

found in Section 3.2.

‘Table A-1.

Smearable contamination limits shall not.exceed those in

Table A-1. Smearable Contamination Limits.

Removable
{dpm/100 cmzl2

Total
{Fixad + Removabie)
{dpm/100 cm¥)3

U-natural, 2350. 2:'I'SU, and associated decay products. 220 aly.\ha4 5.000 aipha
Transuranics, 226Ru. zzsﬂa. 230'!’h, 223Th, 2n Pa, 227Ac, 125I. 129 20 500
Th-nat, 232y, 90g, 223, 224g, 232, 126) 131, 133 200 1,000

or spontanecus

Beta-gamma emitters inuclides with decay modes other than alipha emigsion

mixed fizsion products containing

1,000 beta/gamma 5.000 beta/gamma
0Sr and others noted above. Includes

fission} except
oSr.

and the activity
h, 231p,,

this table.

1The values in this table apply to radioactive contamination deposited on. but not incorporsted into. the contaminated item. Where
contamination by both alpha-and beta/gamma-emitting nuclides exists. the limits sstablished for the alpha-and beta/gamma-emitting
nuclides apply independently. :

2TI"n: amount of removable radioactive material per 100 t:m2 of surface area should be determined by swiping the aresa with dry filter or
soft absorbent paper. while applying moderate pressure, and then assessing the amount of radioactive material on the swipe with an
appropriate instrument of known efficiency. For objects with a surface area lass of than 100 cmz, the entire surface should be swiped,
surveys indicate that the total residusl contamination levels are below the vaiues for removable contamination.

3The levels may be averaged over 1 n'l2 provided the maximum activity in any area of 100 cmz is less than three times the values in

4'Mora restrictive level required by 49 CFR 173.443. All other limits are in accordance with the Hanford Site Radiological Control
Manual (RL 1994).

per unit area should be based on the actual surlace area. Except for transuranic elements, SRn, 227Ac. 28Th,
and alpha-emitters. using swiping technigues to measure removable contamination levels is not necessary if direct scan

6.2 PACKAGE CLOSURE INSTRUCTION

The procedure for closing the package is as follows:

1.

Load the packages in accordance with Appendix A, Drawings 10-1, 10-2,
and 10-3.

The boxes shall be properly shored during the Pyro foam and grout
filling process (see Part B, Section 5.4).

Ensure full reaction of the Pyro foam, and a minimum of 7 days curing
of the grout, both before 1ifting and transporting the boxes {see Part
B, Section 5.4).

Follow the manufacturer's closure instructions (as applicable) when
sealing the Category 1 LLW box. Ensure that the exposed grout in the
Category 3 LLW boxes is covered with plastic.

A tamper-indicating device is not needed because the payload is either
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enveloped in Pyro foam (Category I LLW) or enveloped in grout
(Category III LLW).

6.3 TRANSFER

The boxes will be transferred in accordance with Part A, Section 4.3.
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7.0 QUALITY ASSURANCE

7.1 GENERAL REQUIREMENTS

The responsibilities of guality assurance personnel are as follows:

Verify that the metal boxes used for packaging the columns meet the
quality of design and construction requirements specified in 49 CFR
173.474(a).

Verify that the metal boxes used for packaging the columns are in
unimpaired physical condition, except for superficial marks in
accordance with 49 CFR 173.475(b).

Verify that the Category 1 LLW box packaging closure device, including
any required gasket, is properly installed, secured, and free of
defects in accordance with 49 CFR 173.475(e). Verify that the
Category 3 LLW boxes have exposed grout covered with plastic in
accordance with the requirements of this SEP,

Verify that all special packaging instructions (as applicable) for
filling, closing, and preparing the packaging for shipment have been
followed in accordance with 49 CFR 173.475(e), and in accordance with
the requirements of this SEP.

Verify that the packaging's closure, or other openings through which
radioactive material might escape are properly closed before shipment
in accordance with 49 CFR 173.475(f)}, and in accordance with the
requirements of this SEP.

Ensure that documentation is retained in accordance with WHC-CM-2-14,
Hazardous Material Packaging and Shipping, Part VII.

Verify that the metal boxes also meet the requirements of QR 7.0
"Control of Purchased Items and Services," WHC-CM-4-2, Quality
Assurance.

7.2 SEP CONTROL SYSTEM

This SEP will be used to support the one-time shipment of the PRTR ion
exchange columns from the 309 Building ion exchange column vault to JTow-level
waste burial in the 200 West Area. This SEP will expire immediately following
the shipment, or one year from the document release date, whichever is first.
Use only the current and approved version of this SEP.

This SEP will be reviewed using an Engineering Data Transmittal. AN}
comments and changes as a result of the review will be incorporated into the SEP.
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8.0 MAINTENANCE

This SEP authorizes the one-time transfer of three 7A, Type A metal boxes
containing PRTR Ion Exchange Columns from the 309 Building Ion Exchange Column

Vault to low-level waste burial in the 200 West Area. There are no specific
maintenance requirements.
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PART A APPENDIX
DRAWINGS

Attachment 1 - BHI Memo Job No. 22192

AA-2 Drawing of box containing 5 upper vault columns
AA-3 Drawing of box containing 3 Tower vault columns
AA-4 Drawing of box containing 4 lower vault columns
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Bechtel Hanford, Inc. 015453

450 Hilis Street, Richiand, WA 99352 Job No. 22192
Mailing address: P.C. Box 968, Richland, WA 99352 Writien Responae Required? NO
Telephone: (509) 375-4640 Fax: (509) 375-4644 G oRN: NiA
TSD: WA
ERA: N/A

Subject Code: 3300

JM1 2 905

Westinghouse Hanford Company

M. E. Burnside, Safety Evaluation Plan Lead
Hazardous Waste Operations

P. O. Box 1970, G2-02

Richland, Washington 99352

Dear Mr. Burnside:

Subject: 309 BUILDING PLUTONIUM RECYCLE TEST REACTOR ION EXCHANGER
VAULT CLEANOUT PROJECT WASTE SHIPMENT

The subject vault cleanout project column containerization data is submitted formally for a reference in
finalizing the transportation safety evaluation for packaging (SEP) for the three burial boxes
containing the twelve ion exchangers (attachment 1 and 2). The Environmental Restoration Contractor
(ERC) project schedule for the 309 vault cleanout requires the SEP by no later than June 19 in order to
meet final packaging (i.e., Storage/Disposal Approval Record preparation, category III box grouting,
etc.) and shipment milestones commitments.

If you have any questions or require additional information, please call Mr. Paul Griffin on 373-3916
or me on 373-1382,

Sincerely,
a vvkale
M. A. Mihalic
Task Lead, D&D Projects
PWG:cmj
Attachments: 1. 309 Building Ion Exchanger Removal and Vault Cleanout Containerization Data

2. 309 Building Vault Column Packaging Configuration

cc: E. I. Bitten (WHC) L4-73, w/o
J. E. Ham (WHC) L4-73, w/o
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ATTACHMENT 1

RA-3



WHC-SD-TP-SEP-035 Rev. 1
015453

309 Building Ion Exchanger Removal and Vault Cleanout

W —m—
_ PRTR IX Vault Column Disposal
Date/ -ES?T 47_—
IX1D./ Time/ Rate . Disposal
H (Dia,) Order (mRexy Comments /Observations H Box #
Removed Hr)
IX-3F 5-2-95 1,500 Upper Vault: NDA (22 count sections): #309-95-002
(18") 3:15 Co-60 & Cs-137:
BF; background
IX-2 5-3-95 80 Upper Vault: NDA (11 count sections): #309-95-002
(18" 2:36 Co-60 & Cs-137:
5 BF; background
IX-1 5-3-95 100 Upper Vault: NDA (11 count sections): #309-95-002
(30" 10:26 Co-60 & Cs-137:
2 BF; background
IX-3 5-3-95 180 Upper Vault: NDA (11 count sections): #309-95-002
(18") 1:38 Co-60 & Cs-137:
4 BF; background
BIX-5 5-3-95 35 Upper Vault: NDA (11 count sections): #309-95-002
(34" 12:10 Co-60 & Cs-137:
3 BF, background
Lower 81 [ 5-11-95 2,500 Lower Vault (South Port): NDA (11 plus 5 §{ #309-95-003
(18") 4:15 count sections): Co-60 & Cs-137: BF,
6 background: (approx 1 cup water:
90,000 dpm)
Lower S2 {| 5-12-95 300 Lower Vault (South Port): NDA (11 count | #309-95-003
(18" 9:00 sections): Co-60 & ‘
7 Cs-137: BF, background
Lower 83 || 5-12-95 30 Lower Vault (South Port): NDA (11 count || #309-95-003
(oM 1:30 sections): Co-60 &
8 Cs-137: BF, background
Lower 54 | 5-15-95 200 Lower Vauit (South Port): NDA (11 count || #309-95-004
(30" 10:30 sections); Co-60 & Cs-137: BF,
9 background: (swiped 5/12/95 8-9K dpm
H;): (uprighted for drain over Sat/Sun;
approx third of a cup of water in discharge
pipe elbow 5-15-95)
Lower S5 || 5-15-95 1,300 Lower Vault (North Port): NDA (11 count || #309-95-004
(18" 2:15 sections): Co-60 &
10 Cs-137: BF; background
AA-4



WHC-SD-TP-SEP-035 Rev. 1

016453
L T
Dose , _
IXILD./ Rate : Disposal
(Dia) Order (mRem Comments /Observations Box #
Lower S6 Lower Vault (North Port): NDA (11 count #309-95-004
(30" sections): Co-60 & :
Lﬁ Cs-137: BF; background
Lower 87 || 5-16-95 120 - § Lower Vault (North Port): NDA (11 count #309-95-004
{30") sections): Co-60 &
Cs-137: *BF, above-background

* Column S7: BF,; above-background just discernable of some transuranic radionuclides (less than
minimum quantitative level).
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ATTACHMENT 2

309 VAULT COLUMN PACKAGING CONFIGURATION
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25 MR/HR
(DOSE RATE ON ToP)

B0 MR/HR (DOSE
RATE ON SIDE)
100 MR/HR —/
(DOSE RATE
ON END)
50 MR/HR

1.5 R/HR

(DOSE RATE ON
SIDE NEXT TO IX)

{DOSE RATE ON END)

BOX #309-95-002
LOWER VAULT COLUMNS

(LLw CAT )

CONTAINER:

DOT 7A, TYPE A

5 X 5 X 9

CAPITAL INDUSTRIES INC., PO W349279

8.230 tbs APPROX. TOTAL WT. (BOX, IX, PYRO FOAM)
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BOX #309-95-003
LOWER VAULT COLUMNS

(LLW CAT 1)

30"
2.5R/HR
DOSE RATE
ey, (ON SIDE)

.

A\t /
:\_\\\\‘ r 10 1

4
N

CONTAINER:

DOT 7a, TYPE A

5 X5 x 9

CAPITAL INDUSTRIES INC., PO W349279
24,900 lbs APPROX. TOTAL WT. (BOX,

IX, GROUT)

AA-8
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1.3R/HR
DOSE RATE
{ON SIDE)

3re

12

BOX #309-95-004
LOWER VAULT COLUMNS
(LLW CAT 1)

CONTAINER:

DOT 7A, TYPE A

5 X 5 X 9

CAPITAL INDUSTRIES INC., PO W349279

21,700 Ibs APPROX. TOTAL WT. (BOX, IX, GROUT)

AA-9

015453
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25 MR/HR
(DOSE 'RATE ON TOP)

80 MR/HR (DOSE
/ RATE ON S!DE)

100 MR/HR —/

(DOSE RATE
ON END)

50 MR/HR

1.5 R/HR (DOSE RATE ON END)

(DOSE RATE ON
SIDE NEXT TO IX)

BOX #309-95-0002
LOWER VAULT COLUMNS
(LLW CAT 1)

Note: Doses rates shown are without
Pyro foam void space filler.

CONTAINER:

DOT 7A. TYPE A

5 X 5 X 9

CAPITAL INDUSTRIES INC., PO W349279

8.230 Ibs APPROX TOTAL WT. {(BOX, IX, PYRO FQAM)

AA-10
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30"¢
2.5R/HR
DOSE RATE
(ON SIDE)

18"

18"

OWE

BOX #309-95-0003
LOWER VAULT COLUMNS

(LLW CAT It)

Note: Doses rates shown are without
grout void space filler.

CONTAINER:

DOT 7A, TYPE A

5 X 5 X Q'

CAPITAL INDUSTRIES INC., PO W349279

24,900 Ibs APPROX. TOTAL WT. (BOX, IX, GROUT)

AA-11
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1.3R/HR

DOSE RATE
(ON SIDE)
30
- OWER 6S
307e
18
LOW 58

BOX #309—95-0004
LOWER VAULT COLUMNS

(LLW CAT 1)

Note: Dose rates shown are without
grout void space filler.

CONTAINER:

DOT 7A, TYPE A

5 X 5 X o

CAPITAL INDUSTRIES INC., PO W349279

21,700 Ibs APPROX. TOTAL WT. (BOX, IX, GROUT)

AR-12
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PART B: PACKAGE EVALUATION
1.0 INTRODUCTION

1.1 SAFETY EVALUATION METHODOLOGY

This safety evaluation of the packaged ion exchange columns demonstrates
that the payloads specified can be packaged and transported in a manner that is
safe for workers, the public, and the environment, in accordance with established
policies and procedures.

The primary conditions addressed in this SEP are as follows:

. The over-weight condition of the boxes as a result of filling void
spaces with Pyro foam and grout.

o The lids will not be secured to the Category 3 LLW boxes during
transport.

. The dose rates exceed DOT 1imits and Hanford Site Radiological Control
limits.

The excessive weight condition and Category 3 LLW box lid removal are both
evaluated in Part B, Sections 3.0 and 5.0 of this SEP. The dose rate conditions
are addressed in Part B, Section 4.0 of this SEP.

1.2 EVALUATION SUMMARY AND CONCLUSION

Based on evaluations of the data provided in Part B, Section 2.0, the
packaging and shipping methodology prescribed in Part A is acceptable for
transferring the ion exchange columns.

The containment evaluation in Part B, Section 3.0 demonstrates that the
package will maintain its contents as stated.

The shielding evaluation (Part B, Section 4.0) demonstrates that, with
administrative controls used while loading the boxes onto the trailer, the boxes
can be transferred in a manner consistent with ALARA practices.

The structural evaluation documented in Part B, Section 5.0 demonstrates
that, with certain controls administered, the packaged ion exchange columns can
be loaded, Tifted, and transported safely.

Evaluations of hydrogen generation show that the packaged columns will not
generate enough hydrogen to be a concern (see Part B, Section 7.0).

Heat generation also is not a concern raised by packaging the columns in the
metal boxes, as indicated in Part B, Section 2.0. The thermal evaluation is
provided in Part B, Section 6.0.
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2.0 CONTENTS EVALUATION

2.1 CHARACTERIZATION

The contents characterization of the 12 jon exchange columns is based on
non-destructive analysis of the ion exchange columns as each column was removed
-from the vault. Activity associated with the upper vault columns was established
on May 18, 1995, and activity associated with the lower vault column data was
established on May 24, 1995. Dose rates are determined based on survey readings
obtained as the columns were removed from the vault. Non-radioactive hazardous
materials are not present in the columns.

The Plutonium Recycle Test Reactor (PRTR) lon Exchanger Vault (309 Building)
contained 12 ion exchange columns left over from PRTR reactor operations. Five
columns were located in the upper operation vault and seven were in the lower
storage vault. The five columns from the upper vault are packaged in one Capital
Industries, Inc. 5-ft x 5-ft x 9-ft 7A, Type A metal box (Part
No. S 0600-0600-1080-0104). The 7 columns from the lower vault are packaged in
2 of the Capital Industries, Inc. 5-ft x 5-ft x 9-ft 7A, Type A metal boxes, Part
No. § 0600-0600-1080-0104). Three Tower vault columns are packaged in one box;
four lower vault columns are packaged in the other box. The payload in each box
is considered a Type A quantity of radioactive material as defined in
49 CFR 173.433, "Requirements for Determination of A, and A, Values for
Radionuclides,” and 49 CFR 173.435, "Table of A, and A, Values for
Radionuclides." The payload in each box is also fissile exempt (less than
15 grams of fissile material per box as defined in 49 CFR 173.453, "Fissile
Materials - Exceptions."”

The contents and other data concerning the ion exchange columns are
summarized in Table B-1, '

B2-1
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2.2 CONTENTS DATA AND RESTRICTIONS FOR BOX CONTAINING
FIVE UPPER VAULT ION EXCHANGE COLUMNS

2.2.1 Source Term

The following activity is considered the source term’
for the metal box containing the five upper vault columns (BIX-5, Ix-1, IX-2,
IX-3F, IX-3):

o 0o 0.0937 Ci
o g 0.0103 Ci
o /%Y 0.00165 Ci.

The *Sr/*% contribution is based on the results from the resin sample analysis
obtained from Sample Analysis 5804 conducted at the 222-§ Laboratory. The
analysis indicated the following activity in the resin sample:

o gy 0.00102 uCi/g
o s 0.00638 uCi/q.

The ratio of Sy to “Cs is determined as follows:

(0.00102 4Ci/g)/(0.00638 4Ci/g) =
0.16 ratio of °Sr to (s

(0.0103 Ci) x 0.16 = 0.00165 Ci *°Sr/°°Y contribution.

2.2.2 Total Activity

The total activity in the five upper vault columns is considered to meet the
activity limits for Type A packages identified in 49 CFR 173.431(a), "Activity
Limits for Type A and Type B Packages.” This determination is based on
calculations for the case of a mixture of different radionuclides, where the
identity and activity of each radionuclide is known, in accordance with 49 CFR
173.433(b)(3), "Requirements for Determination of A, and A, Values for
Radionuclides." The activity Timit for Type A packages is met as indicated in
Table B-2.

2Non-destructive analysis is recognized to be accurate to two significant
figures. However, the source term reported in the analysis was carried out to
four, and sometimes five, significant figures. The source term is reported here
per analysis.

B2-3
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Table B-2. Activity Limits for Type A Packages.
A2
Isotope Activity Value Ratio of Activity to A,
0, 0.0937 Ci 7 0.0937/7 = 0.01339
1374 0.0103 Ci 10 0.0103/10 = 0.00103
905,90y 0.00165 Ci 0.4 0.00165/0.4 = 0.00412
Sum of Fractions 0.01339 + 0.00103 + 0.00412 = 0.01854
which is <1, therefore Type A

2.2.3 Waste Category

The columns and associated waste are considered Category 1 LLW based on the
activity in the metal box vs the activity 1imits found in WHC-EP-0063, Hanford
Site Solid Waste Acceptance Criteria, Section 3, Table 3-1.
in Table B-3,

of Category 1 is

calculated

(Im*/35.3 ft?) = 6.37 m’/box.

given that

Table B-3. Determination of Category 1 Waste.
Isotope Activity per Activity timit Calculation
isotope (Category 1)
60 . P . 3 _
Co 0.0937 Ci 77 Ci/m 0.09}7 Ciz6.37 m” = 0.0147
Ci/m~, 0.0147 /77 = 0.0001
137 0.0103 Ci 0.0063 Ci/m® 0.0103 Ci/6,37 m° =
0.0016 Ci/m~, 0.00M6 /0.0063 =
0.2539
90,90y 0.00165 Ci 0.0043 Ci/m 0.00465 Ci/6.37 m> = 0.00026
Ci/m”, 0.00026 /0.0043 = 0.0860
Sum of Fractions 0.0001 + 0.2539 + 0.60 = 0.854
per WHC-EP-0063, which is <1, therefore
Appendix K, Category 1
Section K.1.4.1

2.2.4 Dimensions

The dimensions of the upper

i e b

five vault columns are shown in Table B-4.

B2-4
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Table B-4. Dimensions of Upper Vault Columns.

Column Volume
Identification Weight Diameter Length (bounding

(all LLW) {1b) {in.) case)
BIX-5 2,000 34 7 4" 43.32 ft3
IX-1 1,720 30 6' 5" 30.68 ft3
1X-2 625 18 6' 3" 11.04 ft3
1X-3 625 18 6' 3" 11.04 ft3
5th 18-in. column 625 18 6' 3" 11.04 ft3

2.2.5 Total Volume

The total volume of the metal box and contents used for packaging the five
upper vault columns is based on the volume of the empty metal box, the volume of
the columns, the expected void space within the columns (nominally 27.3 percent
of the void space in the columns), and the volume of the Pyro foam and
miscellaneous waste used to fill the void space between the columns and the metal
box. The Pyro foam and miscellaneous waste from column removal operations (i.e.,
legs cut from columns, gloves, plastic, etc.) has a weight density of
approximately 10 1b/ft>.

The total volume calculated for the box containing the five upper vault
columns is shown in Table B-5.

Table B-5. Volume Calculations for Upper Vault Column

Packaging.
Total (ft¥
Volume of Calculation
Empty metal box - 225
Columns 43.32 £3 + 3140 3 4 106.13
(10.47 ft° X 3)
Void space €106.13 £13 - 7.46 o.m. of 34-in. 26.93
column) X 27.3%
Pyro foam/miscel laneous waste 225 £t3 - 106.13 ft3 - 26.93 ft3 91.94

2.2.6 Gross Weight

The gross weight of the five packaged columns is based on the tare weight
of one metal box, the weight of the columns, and the weight of the Pyro foam and
miscellaneous waste multiplied by the Pyro foam and miscellaneous waste volume,
and a bounding case contingency factor for extra weight. The gross weight of the
five packaged columns is calculated as shown in Table B-6.

B2-5
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Table B-6. Gross Weight Calculations.

Weight Caelculations lb
Metal box (tare) - 1,620 per Part No.
S 0600-0600-1080-0104
Columns (total) 2,000 + 1,720 + (625 x 3) 5,595
Pyro foam and 91.94 £13 x 10 lbs/#t> 919
miscel laneous waste
(total)
Contingency factor - 96

(bounding case)

Total {bounding case} 8,230

2.3 CONTENTS DATA AND RESTRICTIONS FOR METAL BOX CONTAINING
THREE LOWER VAULT COLUMNS

2.3.1 Source Term

Two 18-in. diameter columns and one 30-in. diameter column (Lower 1S, Lower
25, Lower 3S) from the Tower vault are packaged in one 5-ft by 5-ft by 9-ft 7A,
Type A metal box. The source term® for the box containing these columns is as
foliows:

. j°;o 0.32730 Ci
. s 0.06837 Ci
o 5/ 0.01094 Ci.

The 9°Sr/°°Y contribution is based on the results from the resin sample analysis
obtained from Sample Analysis 5804 conducted at the 222-$ Laboratory. The
analysis indicated the following activity:

. °°;r 0.00102 uCi/g
o Ycs 0.00638 uCi/q.

The ratio of *%Sr to ™Cs is determined using the following catculation:

{0.00102 uCi/g)/(0.00638 uCi/g) = 0.16 ratio of "°Sr to '"'Cs
§

) =
(0.06837 7Cs) x 0.16 = 0.01094 Ci
2.3.2 Total Activity

The total activity within this box is considered to meet the activity 1imits
for Type A packaging Tisted in 49 CFR 173.431(a), "Activity Limits for Type A and

>Non-destructive analysis is recognized to be accurate to two significant
figures, However, the source term reported in the analysis was carried out to
four, and sometimes five, significant figures. The source term is reported here
per analysis.
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Type B Packages." This determination is based on calculations for a case of a
mixture of different radionuclides where the identity and activity of each
radionuclide is known, as outlined in 49 CFR 173.433(b)(3). The activity limits
for Type A packages are met as shown in Table B-7.

Table B-7. Activity Limits for Type A Packages.
Isotope Activity A2 Ratio of Activity to A2
(Ci) Value i

80cq 0.32730 7 0.32730/7 = 0.046757

B7cg 0.06837 10 0.06837/10 = 0.006837

05y /70y 0.01094 0.4 0.01094/0.4 = 0.02735

Sum of 0.046757 + 0.006837 + 0.02735 = 0.080944
Fractions which is <1, therefore Type A

2.3.3 Waste Category

The columns are considered Category 3 LLW based on the activity in the metal

box vs the activity limits found in WHC-EP-0063, Section 3, Table 3-1.

The

deter?ination of Category 3 is calculated in Table B-8, given that (225 ft3/box)
x (Im*/35.3 ft*) = 6.37 m*/box.

Table B-8. Category 3 Determination.
Activity per | Activity timit Activity Limit Caleulation Calculation
Isotope Isotope (Ci) (Category 1) (Category 3) (Category 1) (Category 3)
60, 0.32730 77 Ci/me 0.32730 Ci/ 6.37,m
= 0,051138 Ci/m”,
0.051138/77 =
0.00066
137¢s 0.06837 0.0063 Ci/m 13,000 Ci/m> 0.06837 Ci/6.37 m 0.01073/ 13,000
=f.01073 = 0.0000008
ci/m~, 0.01073/
0.0063 = 1.70
s/ 90y 0.01094 0.0043 Ci/m> 15,000 Ci/m 0.0109 Ci/6.37 m> | 0.001717/15,000 =
=30.00‘I?17 0.0000001
Cism~, 0.001717;
0.0043 = 0.39930
Sum of 0.00066 + 1.70 + 0.0000008 «
fractions 0.39930 = 2.09996, 0.0000001 =
which is »>1, 0.0000009 which is
therefore not <1, therefore
Category 1 Category 3

2.3.4 Dimensions

The dimensions of the three Tower vault columns in this metal box are shown
in Table B-9,

e < e+ o
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Table B-9. Dimensions of Three Lower Vault Columns.

Column Weight Diameter Volume (ft3)
Identification {1b) {in.) Length (bounding case)
Lower 1S 625 18 6'3" 10.47
Lower 28 625 18 6'3" 10.47
Lower 3S 1,720 30 6'5" 31.40

2.3.5 Total Volume

The total volume of the metal box and contents used for packaging these
three columns is based on the volume of the empty metal box, the volume of the
columns, the expected void space within the columns (nominally 27.6 percent of
the volume in the columns), and the volume of the grout used to fill the void
space between the columns and the metal box. The weight density of the grout is
118 1b/ft3. The grout is used to stabilize the columns within the metal boxes
to meet the 300-year high-integrity container (HIC) requirement for Category 3
Tow-level waste (LLW), meeting the requirements of HS-V-P-0036, High Integrity
Container, 300 Year.

The total volume calculated for the box containing the three lower vault
columns is found in Table B-10.

Table B-10. Three Lower Vault Column Volume Calculations.

Volume of Calculation Total (ft3)
Empty metal box - 225
Columns (10.47 £t x 2) + 31.40 ft° 52.34
Void Space 52.34 ft’ x 27.6% 14.44
Grout 225 ft* - 52.34 ft® - 14.44 3 158.22

2.3.6 Gross Weight

The gross weight of the three packaged columns in this box is based on the
tare weight of one empty metal box, the weight of the columns, and the weight of
the grout multiplied by the volume of grout needed to fill the void space between
the columns and the interior walls of the metal box and a bounding-case
contingency factor for extra weight. The calculations for determining the gross
weight of the packaged columns are shown in Table B-11.
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Table B-11. Gross Weight Calculations.

Weight of: Calculations 1b
Box (tare) ) - 1,620'
CoTumns 1,720 1bsé3 {625 1b x 2,970
Grout 158.22 ft* x 118 1b/ft> 18,670
Contingency factor - 1,640
(bounding case)
Total (bounding case) 24,900

'Defined for Part No. S 0600-0600-1080-0104.

2.4 CONTENTS DATA AND RESTRICTIONS FOR METAL BOX CONTAINING
FOUR LOWER VAULT COLUMNS

2.4.1 Source Term

The following activity is considered the source term® for the metal box
containing the four lower vault ion exchange columns (Lower 4S, Lower 5S, Lower
6S, Lower 7S) based on non-destructive analysis:

+ 13f0 0.13322 Cj
© uLs 0.45689 Ci
_ Pu90 2.0 pCi

« 7Sr/™  0.07310 Ci.

The *°Sr/®Y contribution is based on the results from the resin sample analysis
obtained from Sample Analysis 5804 conducted at the 222-S Laboratory. The
analysis indicated the following activity in the resin sample:

. ‘;"’;r 0.00102 xCi/qg
« P 0.00638 uCi/q.

The ratio of "°Sr to 7Cs is determined as follows:

(0.00102 pCi/g)/(0.00638 uCi/g) = 0.16 ratio of Sr to s
0.45689 Ci 'Cs x 0.16 = 6.07310 “°Sr/°%Y contribution.

“Non-destructive analysis is recognized to be accurate to two significant
figures. However, the source term reported in the analysis was carried out to
four, and sometimes five, significant figures. The source term is reported here
per analysis,
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2.4.2 Total Activity

The total activity within this box is considered to meet the activity limits
for Type A packaging in accordance with 49 CFR 173.431(a), "Activity Limits for

Type A and Type B Packages."”

of each radionuclide

This determination is based on calculations for a
case with a mixture of different radionuclides where the i
is known, as described in 49 CFR 173.433(b)(3).

dentity and activity

activity 1imits for Type A packages are met as shown in Table B-12.

The

Table B-12. Type A Packaging Activity Limits,
Isotope Activity A2 Value Ratio of activity to A2
23%py, 2.0 pCi 0.002 2.0 pCi/0.002 = 0.00000001
%o 0.13322 Ci 7 0.13322/7 = 0.019031
37cs 0.45689 10 0.45689/10 = 0.045689
5y /70y 0.07310 0.4 0.07310/0.4 = 0.18275
Sum of 0.00000001 + 0.019031 + 0.045689 +
Fractions 0.18275 = 0.24747 which is <1,
therefore Type A

2.4.3 Waste Category

The columns are considered Category 3 LLW based on the activity in the
columns vs the activity limits found in WHC-EP-0063, Hanford Site Solid Waste
Acceptance Criteria, Section 3, Table 3-1. Given that (225 ft3/box) X (1m3/35.3
ft3) = 6.37 m3/box, the Category 3 determiniation is calculated as shown in
Table B-13.
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Table B-13. Calculations for Category 3 Determination.
[sotope Activity per | Activity Limit Activity limit Calculation Calculation
Isotope (Category 1) (Category 3) (Category 1) (Category 3)
3%, 2.0 pei 0.0036 Ci/m> 0.77 Cifmd 2.0 or o | 314 x 1071
2 x 10 Ci/Q,E?m 0.77 §_ﬁzﬂ X
=3.4% x 10 10
_qélm . 3.3
10 10.00§q0= B8.72
x 10
60ce 0.13322¢; 77 Cism® 0.13322 Ci/
6.3z m” = 0.020913
Ci/m 0.020913/77 =
0.00027
137cq 0.45689 Ci 0.0063 Ci/m’ 13,000 Ci/m 0.45689 i/ 0.07172/13, 000
6.37 m = £.07172 = 0.00007
ci/m”,
0.017172/0.0063 =
11.3849
951,90y 0.07310 Ci i/ i fme i 3 -
. i 0.0043 Ci/m 15,000 Ci/m 0.07310 €i/6.37 ;m” = | 0.011476715,000
0.011476 Ci/m”, = 0.0000008
0.011476/
0.0043 = 2.66883
Sum of 8.72 x 10-10 4 _1é.0 b3
Fractions 0.00027 + 11.384% + 107 ¢ + 0.00007
2.66883 = 14, which + 0.0000008 =
is »1, therefore not 0.000071, which
Category 1 is <1,
therefore
Category 3

2.4.4 Dimensions

The dimensions of the four columns in this box are shown in Table B-14,

Table B-14. Dimensions of Four Lower Vault Columns.
Cotumn Weight Diameter Length Volume (ft®)
identification {1b) {in.) (bounding case)
Lower 45 1,720 30 6'5" 31.40
Lower 55 625 18 6'3" 10.47
Lower 65 1,720 30 6'5" 31.40
Lower 7S 1,720 30 6'5" 31.40

2.4.5 Total Volume

The total volume of the metal box and contents used for packaging the four
columns is based on the volume of the empty metal box, the volume of the columns,
the expected void space (nominally 29.4 percent of the volume in the columns),
and the volume of the grout used to fill the void space between the columns and
the inside walls of the metal box. The weight density of the grout is
118 1b/ft3. The grout is used to stabilize the columns within the metal box to
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meet the 300-year HIC requirement found in Specification HS-V-P-0036. The
calculations for total volume of the box containing the four lower vault columns
is shown in Table B-15.

Table B-15. Volume of Lower Vault Columns.

Total

Volume of: ~ Calculation (ft>)
Empty box - 225

Columns (31.40 ft3 x 3) + 10.47 ft3 104.67
Void Space 104.67 ft> x 29.4% 30.77
Grout 225 ft> - 104.67 ft3 - 30.77 ft’ 89.56

2.4.6 Gross Weight

The gross weight of the four packaged columns in this box is also based on
the tare weight of one empty metal box, the weight of the columns, and the weight
of the grout multiplied by the volume of grout needed to fill the void space
between the columns and the interior walls of the metal box, and a bounding case
contingency factor for extra weight. The gross weight of the metal box
containing the four columns is shown in Table B-16.

Table B-16. Gross Weight of Metal Box with Four Columns.

Weight of: Calculations 1b
Metal box (tare) - 1,620
Columns (1,720 1b x 3) + 625 1b 5,785
Grout (total) 89.56 ft* x 118 1b/ft3 10,568
Contingency factor (bounding - 3,727
case)
Total (bounding case) 21,700

'Per Part No. S 0600-0600-1080-0104.

2.5 CONCLUSIONS

In conclusion, the contents of the metal boxes as described are acceptable
for packaging and transfer. The radioactive contents in the payload meets the
limitations for Type A packaging as set forth in 49 CFR 173.433 and
49 CFR 173.435. The overweight conditions of the loaded boxes are acceptable as
addressed in Part B, Sections 3.0 and 5.0. The dose rates encountered are deemed
acceptable based on Part B, Section 4.0. Heat and hydrogen generation are not
a concern with these payloads, as discussed in Part B, Sections 6.0 and 7.0.
Criticality is not a concern because the payload meets the fissile exempt
definition of 49 CFR 173.453, "Fissile Material - Exceptions.”
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3.0 CONTAINMENT EVALUATION

3.1 INTRODUCTION

The purpose of this evaluation is to demonstrate that the metal boxes
packaged in accordance with Part B, Section 2.0 will maintain their contents
under normal conditions of transport.

3.2 CONTAINMENT SOURCE SPECIFICATION

The following is the gamma, beta, and alpha contribution for each of the
three boxes when packed with the ion exchange columns.

* One box will contain five ion exchange columns from the upper vault.
The box also will contain miscellaneous waste and Pyro foam to fill
the void space. The box will contain 0.0937 Ci ®°Co, 0.0101 Ci "'Cs,
and 0.00165 Ci *°Sr/%Y. The box will weigh at most 8,230 1b.

* A second box will contain three ion exchange columns from the lower
vault. The void space inside the box will be filled with grout. The
box will contain 0.32730 Ci *Co, 0.06837 Ci '*’Cs, and 0.01094 Ci
Sr/%%. The box will weigh at most 24,900 1b.

* A third box will contain four ion exchange columns from the lower
vauit. The void space inside the box will be filled with grout. The
box will contain 0.13322 Ci °Co, 0.45689 Ci 'Cs, 2.0 pCi Z°Pu, and
0.07310 Ci *°Sr/”°Y. The box will weigh at most 21,700 1b.

The payloads in the boxes are considered LLW. No neutron sources are
considered to be present. The payloads also are considered Type A, as indicated
in Part B, Section 2.0. Because the quantity is Type A, an analysis of
hypothetical accident conditions is not required.

3.3 NORMAL TRANSFER CONDITIONS

The boxes must maintain their respective payToads (see Part B, Section 2.0)
under normal conditions of transport, which are described in 10 CFR 71.71.

The packaged ion exchange columns were analyzed using a drop scenario.
Additional scenarios that were analyzed were filling the boxes with material to
eliminate void space and 1ifting the boxes.

As indicated in Part B, Section 5.0, a worst case scenario of a horizontal
drop on a compact soil and gravel surface was evaluated. Results of the
evaluation indicate that a box filled with ion exchange columns and grout will
withstand a normal-condition drop without buckling or excessive deformation (see
Appendix B-1). However, to achieve this result, the grout must be cured. See
Part B, Appendix B-1.

As indicated in Part B, Section 5.4, when filling the void spaces of the box
with grout, the boxes must be shored to ensure that the sheet metal walls and
bottom are supported during the grouting process. Shoring is required because
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the 10 gauge sheet metal walls and 12 gauge sheet metal bottom will not withstand
the hydrostatic load of uncured grout without buckting and yield failure,

The 1ifting evaluation of the box assumes that the worst case strap angle
for 1ifting is 60° from horizontal. The evaluation results (see Part B, Section
5.4) show that the box can be 1ifted with acceptable margins of safety at angles
of 60° or greater from horizontal. However, the grout must be cured for at least
7 days because the package does not have sufficient strength to support the load
of uncured grout.

3.4 CONTAINMENT EVALUATION CONCLUSIONS

As indicated in Part B, Section 5.4, the box containment is acceptable for
Toading, 1ifting, and transport under the following conditions:

* The metal boxes are properly shored during the Pyro foam and grout
filling process.

* The Pyro foam is fully reacted and the grout is cured for a minimum of
7 days before 1ifting and transporting the boxes.
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4.0 SHIELDING EVALUATION

4.1 INTRODUCTION

The purpose of this evaluation is to ensure that the packaging (metal box)
and the position of each package on the trailer affords adequate shielding during
.normal conditions of transport.

4.2 DIRECT RADIATION SOURCE SPECIFICATION

The following is the gamma, beta, and alpha contribution for each of the
three boxes when packaged with ion exchange columns:

* One box will contain five ion exchange columns from the upper vault.
Miscellaneous waste and Pyro foam will be used to fill the void space
inside the box. The box will contain 0.0937 Ci *°Co, 0.0101 Ci ™'Cs
and 0.00165 Ci *°Sr/*®Y. The box will weigh at most 8,230 1b.

* A second box will contain three ion exchange columns from the 1ower
vault. Grout will be used to fill void space inside the box. The box
will contain 0.32730 Ci ®®Co, 0.06837 Ci >’Cs and 0.01094 Ci %Sy /5%,
The box will weigh at most 24,900 1b.

* A third box will contain four ion exchange columns from the lower
vault. Grout will be used to fill the void spage inside the box. The
box will coptain 0.13322 Ci *°Co, 0.45689 Ci 'Cs, 2.0 pCi >°Pu, and
0.07310 Ci *Sr/*Y. The box will weigh at most 21,700 1b.

The payloads within the boxes are considered LLW. No neutron sources are
considered to be present.

4.3 SUMMARY OF SHIELDING PROPERTIES OF MATERIAL

The metal boxes provide little shielding from radiation other than that
afforded by their metal walls.

4.4 NORMAL TRANSFER CONDITIONS

Dose -rates on the surface of the metal boxes were evaluated based on survey
readings from the surface of each fully loaded metal box. Survey readings were
evaluated against U. S. Department of Transportation (DOT) radiation Tevel
limitations. The DOT prescribes the following radiation level limitations for
shipment of radicactive material in accordance with 49 CFR 173.441, "Radiation
Level Limitations":

* A radiation level 1imit of 200 mRem/hr at the surface of any package
shipped via open transport vehicle.

* A radiation level 1imit of 10 mRem/hr at any point 2 m from the outer
lateral surface of the vehicle.
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* A radiation level limit of 2 mRem/hr in any normally occupied space
(i.e., cab of the tractor).

These limitations must be met during onsite transfers of radioactive material at
the Hanford Site, unless they cannot be met safely and economically, taking into
account the shielding capability and design of the package, the type of transport
vehicle used, and the principles of ALARA.

If these limitations cannot be met, equivalent safety to the DOT radiation
level limitations must be achieved through approved administrative controls and
principles of ALARA (i.e., time of exposure to the source, distance from the
source, and shielding against the source).

4.5 SHIELDING EVALUATION AND CONCLUSIONS

Survey readings indicate that the surface dose rate readings of the boxes
exceed DOT limitations (400 mRem/hr at the surface of the package) prescribed in
Part B, Section 4.4. Survey readings at 1 m from the linear side of each box
{including top and bottom) will not exceed the contact dose rate for any given
side of all three boxes loaded together.

Attempting to shield the inner walls of the boxes or reposition the ijon
exchange columns in the boxes is contrary to ALARA principles. Therefore, if
possible, configuring the boxes {if two or more boxes are loaded together) on the
trailer used for transfer such that the lowest dose rate readings are exposed to
the outside of the trailer is acceptable as an administrative control and method
of shielding. No additional shielding is required regardless of box
configuration on the trailer.

Exclusion of non-essential workers and the public at the time of transport
(see Part A, Section 4.3) provides distance from the source of radiation
resulting in dose rates received at contact with the surfaces of the boxes.
Exclusion also provides distance from the source of radiation resuliting in dose
rates received at 2 m from the vertical planes projected by the outer edges of
the vehicle {excluding the top and undersides of the vehicle).

The 2-mRem/hr 1imit at the tractor cab is achieved by the configuration of
the boxes on the trailer and the distance between the cab of the tractor and the
nearest box (see Part A, Section 4.3). No additional shielding is required for
this transfer.

Based on the source term in the boxes, the configuration of the ion exchange
columns in the boxes (i.e., ion exchange columns, Pyro foam, and miscellaneous
waste; ion exchange columns and grout)}, the configuration of the boxes on the
trailer(s), and the known dose rate readings at contact with the boxes (see
Appendix B-1), no additional shielding analysis is required.

B4-2
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APPENDIX B-1
309 BUILDING TANK FARM
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5.0 STRUCTURAL EVALUATION

5.1 INTRODUCTION
This evaluation will determine the structural capabilities of the metal
boxes for transport of Type A quantities of radioactive material. In addition,

it will show that the boxes will be safe for transport while being Toaded beyond
the rated capacity of the box.

5.2 STRUCTURAL EVALUATION OF PACKAGE
5.2.1 Structural Design and Features Offered by the Metal Boxes

Specifications for the metal box used to package the ion exchange columns
are as follows.

Overall dimensions: 66 in. wide, 63-1/4 in. deep, 114-3/4 in. Jong

Interior dimension: 60 in. wide, 60 in. deep, 108 in. long

Number of corrugations: 24

Materials of construction:

- 10-gauge bottom, 12-gauge 1id and sides, A570 hot rolled sheet
steel, and A36 structural members and 3/16-in. thick plate

- Lid reinforcing: Angle 3 in. x 7/16 in. x 3/16 in., around 1id
perimeter

- Lid seal: 2-in. wide, 1/4-in. thick, commercial 30 durometer
neoprene

- Lid fasteners: 1/2 in. - 13 x 1-1/2-in. stainless steel bolts
and nuts

* Design and Fabrication Methods
- The boxes used to package the ion exchange columns are welded

metal boxes designed in accordance with Capital Industries, Inc.
Specification S 0600-0600-1080-0104.

- Total Weight 1,620 1b
Weight, box 1,245 1b
Weight, 1id and stiff 375 1b
Certified weight 7,000 1b

Maximum gross weight 24,900 1b.
e Volume (Cavity size) 225.0 ft*, (60 in. x 60 in. x 108 in.)
* Containment Boundary: the containment boundary is the top {including
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neoprene 1id seal), bottom, and sides of the box containing ion
exchange columns, Pyro foam, and miscellaneous waste. The containment
boundary for the boxes containing ion exchange columns and grout is
the top lTayer of solidified grout and the sides and bottom of the box.
The 1id (top) of these boxes is excluded.

® Heat Dissipation: The payload generates a low enough level of heat
(less than 1 watt per box) that passive cooling is all that is
required.
5.2.2 Chemical and Galvanic Reactions
No chemical or galvanic reactions will affect the ability of the metal boxes
to maintain the payloads identified in Part B, Section 2.0.
5.2.3 Lifting and Tiedown Devices
Not applicable. The boxes will be "saddled" using nylon slings because of
the overweight conditions of the fully loaded metal boxes.
5.2.4 Positive Closure
The 1id fasteners, which are 1/2 in, - 13 x 1-1/2-in. stainless steel bolts
and nuts. There is no positive closure mechanism required for the boxes
containing grout.
5.2.5 MWeights and Center of Gravity
The weight of the packaged columns is assumed to be at the geometric center
of the box.
5.2.6 Lifting and Tiedown Devices
Not applicable. The boxes will be "saddled" using nylon slings because of
the overweight conditions of the fully loaded metal boxes.
5.3 NORMAL TRANSFER CONDITIONS
Within this evaluation, the ability of the metal boxes to maintain their
contents under normal conditions of transport is analyzed using the worst case
loading for a normal-condition drop, grout fill, and 1ifting of the box. In
addition, the boxes were analyzed with the 1ids removed (see Appendix B-2).
5.4 STRUCTURAL EVALUATION AND CONCLUSIONS
The loaded metal boxes consist of the same type of metal box with three
different maximum payload weights (i.e., 8,230 1b, 21,700 1b, and 24,900 1b).

One box contains Category 1 LLW and therefore requires only Pyro foam as the
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void-space filler. This box has a maximum gross weight of 8,230 1b. The other
two boxes contain Category 3 LLW that requires stabilization of the waste with
grout. The addition of grout to the payload substantially increases the weight
of the loaded boxes (21,700 1b and 24,900 1b, respectively).

The orientation and surface of the drop was chosen as a horizontal drop on
a compact soil and gravel surface. Evaluation of the drop indicates that the box
will withstand a normal-condition drop without buckling or excessive deformation,
even with the lids removed from the boxes containing grout. (See Part B,
Appendix B-2 for analysis of this drop.)

As indicated in Part B, Appendix B-2, when filling the void spaces of the
box with grout, the box must be shored to ensure that the sheet metal walls and
bottom are supported during the grouting process. Shoring is required because
the 10-gauge sheet metal walls and 12-gauge sheet metal bottom will not withstand
the hydrostatic load of uncured grout without buckling and yield failure.

The Tifting evaluation of the box assumes that the worst case strap angle
for Tifting is 60° from horizontal. The evaluation results (see Part B,
Appendix B-2) show that the box can be safely 1ifted with acceptable margins of
safety at angles of 60° or greater from horizontal. However, the grout must be
cured for at least 7 days because the package does not have sufficient strength
to support the load of uncured grout.

In conclusion, safe handling and transport of the boxes is dependent on:

* Properly shoring the boxes during Pyro foam and grout filling
operations

* The Pyro foam is fully reacted before lifting and transporting the
boxes

®* The grout is cured for a minimum of 7 days before lifting and
transporting the boxes.
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APPENDIX B-2
SHIRAGA ENGINEERING SAFETY EVALUATION
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ENGINEERING SAFETY EVALUATION

Subject X( 2 and | Apalysis Page_) of__]2
Originator . S. Shj P Date 6/07/95

ements Date___6/14/95

Checker M. D. Cl

J

Objective:

The objective of this analysis is to determine the structural capabilities of the
IXC metal box containers for transport of Type A quantities of materials. The metal
boxes, DOT Specification 7A, Type A containers. However, in this application the
boxes are loaded beyond the rated capacity. Subsequently, this evaluation is to
show that despite being over loaded, the containers remain safe for transport.

Reference:

1) Capital Industries, Inc., Drawing Number S 0600-0600-1080-0104, Shipping
Container-DOT Spec 7A, Type A.

2) Burnside, M. E., cc:Mail to S. S. Shiraga, re: IXC Box Weights, June 1, 1995,

3) Rinehart, J. S., and Pearson, J., Behavior of Metals Under Impulsive Loads,
American Society for Metals, Cleveland, Ohio, 1954,

4) Young, W. C., Roark's Formulas for Stress and Strain, McGraw-Hi11, New York,
New York, 1989,

5) Timoshenko, S. and Woinowsky-Krieger, S., Theory of Plates and Shells, McGraw-
Hi11, New York, New York, 1959,

Results and Conclusions:

There are three types of packages. The packages consist of the same container
loaded with three different payload weights and grout filling. Within this
evaluation, the worst case loading is evaluated for normal condition drop, grout
fill and 1ifting. A1l the evaluations are based on classic linear elastic methods
augmented by free body diagrams.

Results of the normal condition drop shows that in the three drop conditions the
loading is approximately the same. Subsequently, the highest dynamically loaded
case was chosen for the normal condition drop evaluation. The orientation and
surface of drop for this evaluation was chosen as a flat horizontal drop onto a
compact soil and gravel surface. Evaluation of the highest dynamic load shows that
the package will withstand a normal condition drop without buckling or excessive
deformation. However, in all cases the grout must be fully cured.

The container is modeled as vertical panels subjected to the deceleration loading of
the 1id. The panels are evaluated by comparing the critical buckling load versus
the decelerated load of the 1id. The U-Channels at the bottom of the container are
evaluated as beams on an elastic foundation loaded by the full dynamic load of the

package.
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ENGINEERING SAFETY EVALUATION

Subject 1XC antgjggrg Drop and Lift Analysis Page_2 of__ ]2

Originator__S. 5. Shiraga _ _zZ" Date___ 6/07/95
Checker M. D. Clements — JAdQ¢. Date 6/14/95

Evaluation results of grout filling shows that the sheet metal walls and bottom
package must be shored. Without proper support, the 10 gauge sheet metal walls and
12 gauge sheet meta) bottom will not withstand the hydrostatic load of the uncured
grout. Lack of support results in buckling and yield failure of the sheet metal.

Grout fi1l loadings are modeled by assuming the bottom and walls are flat uniform
plates. The bettom is assumed to be uniformly loaded and simpty supported on all
sides, the walls are assumed to be loaded by fluid pressure and simply supported on
three sides and free on the other. Results of the evaluation shows the plates
experience large deflections, consequently the ultimate load capacity of the plates
is determined. These calculations show that the bottom and walls are loaded beyond
their load carrying capacity when the grout is in its fluid stage. Consequently,
during grout fill the containers must be properly shored to provide adequate
support.

The 1ifting evaluation of the package assumes that the worst case strap angle for
Tifting is 60° from horizontal. The evaluation results show that the package can be
safely lifted with acceptable margins of safety at 1ift angles of 60° or greater
from the horizontal. The evaluation assumes the grout is fully cured and has a
strength of 2,000 psi. This is required, since the packaging does not have
sufficient strength to support the loaded of uncured grout and must rely on the
strength and rigidity of the cured grout for safe 1ifting operations.

Consequently, safe handling and transport of the package is dependent upon two
primary factors. First the container must properly supported during grout void
filling operations. Also, the grout must be fully cured prior to package 1ifting
and transport.
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ENGINEERING SAFETY EVALUATION

Subject Containe d_Lj lysis Page_3 of ]2
Originator___S. S, Shiraga Date 6/07/95
Checker M. D. Clements (AL Date 6/14/95

IV. Engineering Evaluation:

Assume a 2 ft, 3 ft and 4 ft flat horizontal drop on sand and gravel for normal conditions
of transport. Also assume container design is the same for all three containers.

Weights and drop heights of containers (M. E. Burnside, Calculations): i =1..3

Container #1: wc, =8,2301b Drop height: H, =4 ft

Container #2: Wc, = 24,900 1b Drop height: H, = 2 ft
. Container #3: Wc, = 21,700 1b Drop height: H, = 3 ft
Weight of container 1id: Wye = 380 1b

Empty container weight: W, = 1,245 1b + W,

B
_i* e
L
Corrugation
i (o}
side view
"bol 4 U-Channel
ﬁ — 3 1
tem ben l_ |
— 1 t ly —l L
- "u_'I B R L o e M e MR e l
U-Channel SHENEH=H =T

I= ===

Determine “g" loading from empirical equations and data developed by Rinehart and Pearson
in "Behavior of Metals Under Impulsive Loads."

Impact area of container is on 5 U-channels located at bottom of container:
Impact length: 1, = 64 in Imact width: w, =5.5 in

A, = 51,w,
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ENGINEERING SAFETY EVALUATION

Subject t sis Page_4 of 12
Originator . i Date 6/07/95
Checker M. D. Clements  40C, Date 6/14/95

Material parameters for impact on sand and gravel (Rinehart and Pearson):

a,, = 620 psi by, = 0.0115 -lfbt_z;j;‘f
Energies of drop: E, = Wc,H,
E, = 32,920 1b-ft E, = 49,800 1b-ft E; = 65,100 1b-ft
Velocity of impact: vy = J2gH; |
v, = 16.04 ft-sec™ v, = 11.34 ft-sec’ vy = 13.89 ft-sec”

Depth of penetration into soil, (Rinehart and Pearson, Behavior of Metals Under Impulsive
Load):

8d, = FP::;—A—“ln 1 +'(§f:](vl)=]
dd, = 0.36 in &d, = 0.55 in bd; = 0.71 in
‘Force transmitted to package: Fd, =-£%:
Fd, = 1,094,000 1b Fd, = 1,093,000 1b Fdy = 1,093,000 1b
Resultant "g" loading: gdec; =-§§f
gdec, = 132.9 gdec, = 43.88 gdec; = 50.38

Evaluate buckling for highest “g" load

Assume grout does not bond to container. Therefore loading from 1id on side walls of
container.

Wall thickness of container: t;, = 0.104 in 12 gauge material.
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ENGINEERING SAFETY EVALUATION

Subject _ IXC Containers Drop and Lift Analysis Page_§ of 12
Originator__S. S. Shiraga 27/ Date 6/07/95
Checker M. D. Clements /00, Date___6/14/9

=] (Zg) (=]

Effective length of walls bearing load, including corrugations:

Assume corrugations are parabolic.

Height: d, =1.25in Width: 1, =1.6875 in

Length of arc of each corrugation: :

1 12 44, + /1647 + 17 .
8 =—,/16 T+1 2+ B ln[ B 8, =3.15 in
2V16d, P o8d, 1, »

P

Number of corrugations: Nggrr = 24

Length of wall without corrugations:
Ly =4(30.1 in - 21 +1.25 in) + 2(108 in - 81))

Total length of walls: lee = Lan * Deorr 8, leoe = 377 in
. dec, W .
Compressive load on walls: p,,,; = bt L) P Pua1: = 1,290 psi

lt‘.ol: t\lall

Assume each section between corrugations is a panel. Treat panel as simply supported on
the edges by the corrugations and pinned at top and bottom. Determine critical loading,
for a wide column, for the widest section.

Widest panel section: Ppan = 18 in - 1,

Height of simply supported edges: h, = 59,8125 in
Ratio for buckling pattern: m= Fhf- m=3.67
pan

3
+£§E] k=4

(e - =52

Constant: Dk =

Critical buckling stress on panel {Roark, 6th Edition):

Assumed modulus of elasticity: Egpey = 29,600,000 psi
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ENGINEERING SAFETY EVALUATION

Subject i . ysis Page_6 of__ ]2
Originator__ S. S. Shiraaa %Aﬁ Date 6/07/95
_Lu_uﬂ.ﬁmﬂﬂﬁ__.uﬂ

Checker Date 6/14/85

Assume Poisson's ratio: Vegts = 0.3
H t 2
o, = mil.%_tlz(%J g, = 4,350 psi
12(1 = Voatl ) pan
g
Margin of safety: MS, = —== -1 MS_, =2.37 oK
Puwan

Evaluate loading on U-channel:

Load on bottom supports:

Assume uniform distribution of load from heaviest load. Load distributed on 5 bottom
supports.

Load per support: F, = =2 F, = 218,761 1b

Treat as a beam on elastic foundation.
Model flat drop as a beam on an elastic foundation:

Assume drop, use as an elastic foundation (Roark, 6th Edition):
Length of support: l=1,
Foundation modulus {Timoshenko, Theory of Shells and Plates): Kgray = 750 psi
Channel dimensions: 4, =5.5 in by = 1.875 in ten = 0.1875 in
a;, =by -ty

a
+ 2(ac,,v:c,,)(t-.,=h + 5“)
dchtch + 2achtch

Distance to the center of gravity: Koy =

. . Ao X ~ Aen(Xper, = Cop) + 2 - Xpu)
Moment of inertia: I, = —SBlbch cb(Xnch ;i’) onen = Hpep)®

Force per unit length: Flen = %
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ENGINEERING SAFETY EVALUATION
Subject ontai

lysis Page_7 of 12
Originator__S. S, Shiraga

Date 6/07/95
Checker M. D. Clements W77 Date 6/14/95

Cross sectional area of channel: Ag = ton(day *+ 2by)

Loading parameters:

Beam loading location: a; =0 in

Evaluation location: X,

"
¥y [

i
Foundation factor: f = (-—kEL)‘
4 Ecsr.l Ich

Calculational constants:

C,, = sinh (B1)? - sin (p1)? C, = cosh (B1) sin (B1) + sinh (1) cos (P1)

C, = sinh{(fl)sin(pl) C, =cosh(fl)sin (Bl) - sinh (B1l) cos (P1)

Cyz = cosh[f(l - ay)sin[B(l - ay)] + sinh[B(l - a;)|cos[B(l - a))

C,; = sinh[p@ - aysin[p(l - a,)] F, = cosh(px,)cos(px,)

F, = cosh{px;)sin(fx;) + sinh(Px,)cos(px,)

F, = sinh{px;)sin(Bx,) F, = cosh(fx;)sin(px,) ~ sinh(p x,)cos(px,)

Faz = cosh[fpe, - aj)sin[B(x, - a))] + sinhfp(x, - a))jcos[B(x; - a,)]
Fas = sinh{Bex, - a))jsinff(x, - ay)]

8 = Fien C3Ca — C3Cy, vy Fien CiCaz = 2C;Cy
T A
* 2E;qulgy p? Cia 4Eu Iy pe Cu
R, =0 1b M, = 0 1b-in
Shear force:
L} 2 Fle:n Fa!
Vi = RaFy = Va2EuIanP’F; - 0,2E,,,,1.,P F, ~M,pF, - SRz A - o
_ 2p2 (1 - ay)

V, = 38,062.8 1b
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ENGINEERING SAFETY EVALUATION

Subjgct ysis Page_8 of_ ]2
Originator i Date 6/07/85 .
Checker, M. D C] 2 Date 6/14/95

Moment :
= RA 2 thFu .
M, =MF, + —FFz = Ya2EBequ1IcnB?Fy - 0,Ecy I PF, - 2 M, = 0 lb-in
2 2p
Bending stress: Open = T Open = 0 p8i
l . v1 .
Maximum shear stress: Oian = B Oren = 26,142 poi
ASTM A-36 properties: 8y, = 36,000 psi By, * 58,000 psi

Dynamic allowable based on static yield and ultimate of A-36 (Reference Crede and Harris):
Value of constant for when some yielding can be tolerated: ¢ =o0.5

Establish dynamic allowable of yield:

Baay = _33.[5” + C(8ye ~ s,,,)] Saay = 31,333 psi
Margin of safety: Ms, = %‘3! -1 Ms, =0.2
tan

Loading due to grout fil11 operations:

Base evaluation on heaviest load for grout fill operation. Since wet grout has no
rigidity, assume the loading is from a amporphous mass with no structural integrity on the

bottom of the container until cure.

Density of grout: p_ =118 —fl-:-’; Volume of container void: V., = 138.7 ft?
Weight: Wo: - Por Vor . Bottom thickness: ¢t = 0.134 in
Area of bottom: 1 = 111.5 in  w,, = 63 in Apor = Wigelpoe
: W .
Load per unit area on bottom: p,, = KE‘— Prot = 2 P81
'bot
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ENGINEERING SAFETY EVALUATION

Subject € Co '. t lysis Page_9 of__ 12
Originator___S. Date 6/07/95
Checker M. D. Clements b’ Date____6/14/95

:‘Iodg] section between bottom supports as a rectangular simply supported and uniformly
oaded.

Width of section between supports: Weee = 48 in - 2 (7.875 in)
Length to width ratio: Dree 3.46
. aac
4
Deflection of bottom plate: Yoot = 0133 Poge Wage' Yeor = 4.78 in

3
Ecltl thol:

Excessive deflection, must determine ultimate capacity of plate.

W
1—;: = 0.29 8, = 36,000 psi W, =7.683,t,,2 W, = 4,964 1b
W, .
P, = P, = 1.38 psi
" 1botwsoc "
Margin of safety: MS,,. =1 - Poe MS, . = -0.69 No Good|

Pu

Therefore bottom must be shored when void filling with grout at least between channel
sections.

Load on side walls of container:

1b

Density of sand: Pz = 118 TS Pgr ™ Pg:hyp Pg: = 4.08 psi
4
Deflection at bottom of walls: You ™ M;&- Yeu = 0.6 in
Ecltltnll

Since deflection greater than thickness, determine ultimate capacity:

Pgr Ppan’ bran
s = 83.52. = 0.27
Ecn:l tval.‘l. hp
. . %Eytmlz .
Ultimate capacity: Patde = —p—f— Paias = 0.63 psi
panllp
BB-10
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ENGINEERING SAFETY EVALUATION

Subject 0 d sis Page_ 10 of ]2
Originator__S. § Date /07795
Checker M. D. Clements . ZL/(. Date 6/14/9

Margin of safety: MS,,, =1 - Fpﬂ- MS,;.. = -5.52  HO GOODI
side

Therefore bottom must be shored when void filling.
Lifting evaluation:
Assume 1ift is done when grout is fully cured, therefore grout bears entire weight of the

load. Assume no strength contribution from payload. Assume Tift angle at worst case is
at 60° from horizontal and straps are inserted through the channel sections.

L Dimensions of grout block (inside dimensions of
container):

Length: 1,, =108 in

Litting Straps

Height: h,, =60 in

Width: Wi, = 60 in

Span of straps:
8y, = (31.625 in - 27 in) + 48 in + 2.27 in

IXC Front Viaw

& 8y, = 106.62 in

\ Span to depth ratio: =i =1.78
O O T hin

*in

T

1

Since ratio < 4, must consider as short beanm.

Assume 1ift angle from horizontal is: @ =60 deg

. _ We, Lo ) ___F,
Vertical load: F, = = Tension in leg: Ty = SIm ey o)
Horizontal load: F, = T,cos(8) F, =7,1688 1b
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ENGINEERING SAFETY EVALUATION

Subject__ IXC Containers Drop and Lift Analysis Page )] of _]2
Origmator_i._s_,_sl Date 6/07 /95
Chacker M. D. {L Date 6/14/95

Model as uniformly loaded simply supported beam.
Assume strength of grout: £, =2,000 psi

Modutus of elasticity of grout: E; = (57,000 £,°% psi®s

. . . h, *
Moment of inertia of grout block cross section: I, = ~11—;
Maximum moment at center:
Loading factor: k, = v
EBTIB'K
k
My, = —oc2 150 M,.; = 110,624 1b-in
k,*84q 28 n(kl inJ
w Bin
Bending stress g, = 2 =3 psi
IQI
Short beam shear stress We;hy, 10 psi
81,
[+ [ 2
Principle stress: O = =+ [—2*1] + 12 o, = 12 psi
Margin of stress: MS,, = L MS,, =165.33 OK
o
Lateral load on channel welds: s,, = 13,000 psi Woara = T3€ in
flnou = 5‘"(0.707)W"1d fallw =1,723.31 'l-'lz
: F .
Amount of weld required: lyeg = lyeg = 4.17 in
fallw
BB-12
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ENGINEERING SAFETY EVALUATION

Subject
Originator

Checker M. O. Clements .00,

Amount of weid available:

Length of channel: 1, =64 in
Margin of safety: MS, 014 = i"‘“’
wIag

is Page_]2 of
Date 6/07/95
Date 6/14/95

ly, - 12 in
logra = 2[_°.‘3_i._]2 in

-1

BB-13
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Page_] of 3
Date__ 09/05/95
Date__ 09/07/95

Objectives:

The objective of this evaluation is determine if the packaging grout will maintain
sufficient structural integrity to allow shipment without the 1id. The criteria for
this evaluation is that the grout must maintain encapsulation of the contents under
the normal conditions of transport drop onto asphalt.

e ces:

1) Capital Industries, Inc., Drawing Number S 0600-0600-1080-0104, Shipping
Container-DOT Spec 7A, Type A.

2) Burnside, M. E., cc:Mail to S. S. Shiraga, re: IXC Box Weights, June 1, 1995,

3) Engiand, J. L., Internal Memo to M. E. Burnside, Compressive Strength Results,
Dated August 22, 1995.

4} ACI, ACI Manual of Concrete Practice, Part 3, American Concrete Institute,
Detroit, Michigan, 1989.

5) Den Hartog, J. P., Advanced Strength of Materials, McGraw-Hill Book Company,
New York, New York, 1952.

Results and Conclusions:

Results from this evaluation show that the grout will maintain encapsulation of the
contents after a normal conditions of transport drop. In other words, the grout
will not fragment or collapse after a normal condition drop.

This evaluation is based on the compressive strength of the grout provided in
Reference 3 and the assumption that the grout behaves in the same manner as normal
concrete. The evaluation determines the loading on the grout by modeling it as a
monolithic plate supported at intervals. The resulting bending stresses from this
model show the stresses in the grout do not exceed the strength of the grout. Also,
no strength or reinforcing contribution by the payload is considered within the
evaltuation.
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ENGINEERING SAFETY EVALUATION.
Subject C Grout oadj Lid) Page_2 of__3

Originator___S. § ° Date__ 09/05/95

Checker H. £. Adkins, Jr. W, Date__ 09/07/95

Iv. e aluation:

Determine if strength of grout is adequate for package to be shipped without the 1id and
maintain encapsulation of the payload under normal conditions of transport.

Assume all of the deceleration force is applied to grout block.

Deceleration force: Fd; = 1,094,000 1b

Model as a continuous slab, uniformly
loaded and supported in section. Assume
loading is uniform over the entire surface
of the block.

Length of entire slab: 1., = 111.5 in

Width of slab: Wpee = 63 in
; Lot
Length of section: 1, = <
Area of slab: Apoe = LooeWeoe
. . Fd, .
Compressive load on grout due to deceleration: Poomp = — Pcaap = 156 psi
bot
Thickness of slab: t, = 60 in
Determine loading per Den Hartog, p. 134, case 25:
Dimensional ratio: %9-5 = 2.26 Dimensionless moment factor: df_ = 0.0829
24C

Dimensionless deflection factor: df, = 0.032

Strength of grout: Bgroue = 3,200 psi
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ENGINEERING SAFETY EVALUATION

Subject o Lid) Page_3 of 3
Originator Date__ 09/05/95
Checker . E. i . Date_ _09/07/95

~ Modulus of elasticity:

For normal weight concrete (ACI, p. 318/318R-83), concrete modulus of elasticity:
. E, = (57,0008, %)psi®?

Maximum moment at center:

Moment : M, = QAf,Doup Wio” M, = 51,243 1b
Peomp Whot " -
Deflection: 8, = dfd-ﬁ 8, = 0.0001 in
cp

Since deflection is significantly less than 40% of the thickness, small deflection
theory still applies.

Bending stress in plate: o, = 6% o, = 85 psi
P
Margin of safety: MS = -59;—'“5 -1 MS = 36.47
b

Therefore grout will not fail under a normal condition drop onto asphalt.
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6.0 THERMAL EVALUATION

6.1 INTRODUCTION
The purpose of this evaluation is to show that the DOT 7A, Type A metal box
(Capital Industries, Inc. Part No. S 0600-0600-1080-0104) containment is not

‘threatened by heat generated by the ion exchange columns within the package
during normal conditions of transport.

6.2 SUMMARY OF THERMAL PROPERTIES OF MATERIALS
The columns generate less than 1 watt per metal box based on the
characterization provided in Part B, Section 2.0. The heat generation per box
is calculated as follows:
* Box containing five columns:

B7Cs:  0.0103 Ci/box x 4.72 x'10°% watts/Ci = 4.86 x 107> watts/box.

®Co: 0.0937 Ci/box x 1.54 x 1072 watts/Ci =
1.44 x 10" watts/box.

"Sr: 1.65 x 103 Ci/box x 6.70 x 1073 watts/Ci =

1.1 x 107 watts/box.

4.86 X 107 + 1.44 X 107 + 1.1 X 107 = 1.5 X 10°3 total watts/box.
¢ Box containing three columns:

7Cs: 0.06837 Ci/box x 4.72 x 10°% watts/Ci = 3.23 x 10°“ watts/box.

®Co: 0.32730 Ci/box x 1.54 x 10°2 watts/Ci = 5.0 x 10> watts/box.

PSp:  0.01094 Ci/box x 6.70 x 1073 watts/Ci 7.32 x 107 watts/box.

1l

3.23 x 10° + 5.0 x 107 + 7.32 x 10° = 5.4 x 107 total watts/box.
®* Box containing four columns:
*7Cs:  0.45689 Ci/box x 4.72 x 107 watts/Ci = 2.16 x 10" watts/box.

®%Co: 0.13322 Ci/box x 1.54 X 10°2 watts/Ci = 2.1 x 10 watts/box.

%0Sr: 0.07310 Ci/box x 6.70 x 107> watts/Ci = 4.9 x 107" watts/box.

2.16 x 10 + 2.1 x 102 4+ 4.9 x 10° = 4.75 x 10°% tota) watts/box.

6.3 SUMMARY OF THERMAL PROPERTIES OF MATERIALS

The amount of thermal output from the radioactivity within the packaged ion
exchange columns is minimal (less than 1 watt per package). Therefore, the
payloads within the boxes will not cause the boxes to exceed the requirements of
49 CFR 173.442, "Thermal Limitations.” The metal boxes are certified to meet 74,
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Type A requirements of 49 CFR 173.412, “"Additiona) Requirements for Type A
Packages" in accordance with WHC-EP-0058, Test and Evaluation Document for DOT
/A, Type A Packages.

6.4 THERMAL EVALUATION FOR NORMAL TRANSFER CONDITIONS

The metal box is designed and constructed to meet applicable requirements
of 49 CFR 173.412, "Additional Requirements for Type A Packages" in accordance
with WHC-EP-0058, Test and Evaluation Document for DOT 7A, Type A Packaging,
Section 3.0, and Table C-3. In addition, the metal boxes must be designed,
constructed, and loaded in accordance with the requirements of 49 CFR 173.442
such that:

* The heat generated within the package because of the radiocactive
contents will not, at any time during transportation, affect the
integrity of the package under normal conditions of transportation

* The temperature of the accessible external surfaces of the loaded
package will not, assuming still air in the shade at an ambient
temperature of 38°C (100°F), exceed either of the following:

- 50° (122°F) in other than an exclusive-use shipment

- 82°C (180°C) in an exclusive-use shipment.

6.5 THERMAL EVALUATION AND CONCLUSIONS

WHC-EP-0058, Table C-3 (d) documents that the metal box would maintain
containment and shielding during transportation and storage in a temperature
range of -40°C (-40°F) to 70°C (158°F) with account being taken of the possibility
of brittle fracture. In addition, per Table C-3, metals used in these boxes will
not become excessively brittle at -40°C and all gaskets used also meet this
requirement. The metal box is not approved for liquids, so freezing of contents
is not a concern. Table C-3 goes on to indicate that temperatures of +70°C will
not result in any significant decrease in containment integrity.

The PRTR ion exchange columns packaged inside the metal boxes exhibit
minimal characteristics of thermal decay heat generation based on the amount of
radionuclides present (i.e., <1 watt per box). Because the heat generated by the
radionuclides is insignificant, the temperature of the external surface of the
box will approach ambient. Furthermore, the external surfaces of the box will
not see temperature extremes during transportation above 70°C or below -40°C at
the Hanford Site. Therefore, no further evaluation is required.
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7.0 PRESSURE AND GAS EVALUATION

7.1 GAS GENERATION

The purpose of this evaluation is to predict hydrogen gas generation and
pressure buildup in the 12 ion exchange columns based on column characterization.

Hydrogen generation and pressure buildup can occur within a package as a
result of the radiolytic decomposition of the package contents.

The ion exchange columns contain mixed anion and cation resin in
approximately equal amounts and water. Based on the source term provided for
each column and conservative values used for calculation, the radiolytic gas
generation was predicted,. The source terms (input values) are shown in
Table B-17.

Table B-17. Input Values Used in Spreadsheet.

Activity (Ci)
Colu:;n {9} 137(:5 60“ QDSr/QOY Resi(r:‘t\so)l ume DReenSsiintyMitxtf/ufrte"’ Voi(c:‘tsjo)ace
BIX-5 1,7E-5 5.8E-4 2.7¢-6 25.9 46.12 9.97
I1X-1 1.3E-4 1.9E-3 2.0E-5 22.1 46.12 $.30
IX-2 4.2E-5 1.6E-3 6.8E-6 7.90 46.12 2.57
1X-3F 1.0E-2 B.BE-2 1.6E-3 7.90 46.12 2.57
1%X-3 1.1E-4 1.2E-3 1.7E-5 7.90 46.12 2.57
Lower 18 1.2E-2 2.5E-1 1.9€-3 7.90 46.12 2.57
Lower 25 2.0E-3 7.9E-2 3. 2E-4 7.90 46.12 2.57
Lower 35 5.5€-2 9.35-4 B.7E-3 22.1 46.12 9.30
Lower 4§ 3.0E-1 3.0E-2 4.8BE-2 22.1 46.12 2.30
Lower 5§ 4.6E-3 1,0E-1 7.3E-4 7.%0 46.12 2.57
Lower 6§ 1.0E-1 1.0E-3 1.6E-2 22.1 46,12 %.30
Lower 7S* 5.2E-2 1.1E-4 B.3E-3 22.1 46.12 2.30

*Pu estimated at £2 pCi, input vatues 2.0e-12 Ci for Pu-238, Pu-239, Pu-240, Pu-241, Pu-242,
and Am-241.

7.2 PACKAGE PRESSURE AND FLAMMABLE GAS CONCLUSIONS

No appreciable amounts of hydrogen generation or pressure buildup is
expected from the ion exchange columns because no pressure (psi) will be
generated in 10 years (see Table B-18). The metal boxes (Capital Industries
Specification No. S-0600-0600-1080-0104), the contents configuration, and source
term within the boxes are acceptable for transfer.

Table B-18 provides H, generation results based on the evaluation found in
Appendix B-3.
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Table B-18. H, Generation Results.

Gas Genaration Hydrogen Pressure at

Rate at 10 Concentration a1 10 Years
Column 1D Years Sealed Years (cc/hi) 10 Years tpsi)

#
BIX-5 10 9.9E-06 0.00031% 0.0
1X-1 10 3.3E-5 0.0011% 0.0
IX-2 10 2.7€-5 D.0033% 0.0
IX-3F 10 1.6E-3 0.19% 0.0
IX-3 10 2.2E-5 0.0026% 0.0
Lower 1S 10 4.3E-3 052% 0.0
Lower 25 10 1.3-3 0.16% 0.0
Lower 38 10 B.5¢-4 0.028% 0.0
Lower 4§ 10 5.1e-3 C17% 0.0
Lower 65 10 1.7e-3 C2N% 0.0
Lower 65 10 1.5e-3 0.051% 0.0
Lower 75 10 7. 9e-4 0.026% 0.0
B7-2
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APPENDIX B-3

ENGINEERING SAFETY EVALUATION:
ION EXCHANGE COLUMN H, GENERATION ENGINEERING SAFETY EVALUATION
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ENGINEERING SAFETY EVALUATION

Subject __Jon E Page 1 of 2

Originator __ | 2 (o ok Date _ &« //n/g9e
Checker R 4 ; Date _ c/ra/95

II.

II11.

Objectives:

De%ermination of hydrogen gas generation and Pressure buildup in twelve ion exchange
columns.

References:

1. GEND-041, "A Calculation Technique to Predict Combustible Gas Generation in
Sealed Radioactive Waste Containers," dated May 1986,

2. WHC 1994, “Progress Report for the Enhancement of Radcalc: Isotope Database,
Gamma Absorption Fractions, and G(H,) Values," WHC-SD-TP-RPT-014.

Results and Conclusions:

The resuits are given in Table 1.

Table 1. H, generation results.

Column ID ete w10 Concentration st | 10 Years
@ Years Sealad Years (co/iw) 10 Yamre psi)
BIX-B 10 #.9E-06 0.00031% 0.0
1X-1 10 A.3E-5 0.0011% 0.0
IX-2 10 2.7E-§ 0.0033% 0.0
IX-3F 10 1.6E-3 . 0.18% 0.0
X-3 10 2.2E-6 0.0026% 0.0
Lowsr 15 10 4.3E-3 0.52% 0.0
Lower 25 10 1.3E-3 0.16% 0.0
Lower 28 10 0.6e-4 0.028% 0.0
Lowser 45 10 6.1s-3 017% 0.0
Lower 6S 10 1.72-3 G.21% .0
Lowar 8S 10 1.6s-3 C.061% 0.0
Lower 78 10 7.90-4 0.026% 0.0
BC-2
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ENGINEERING SAFETY EVALUATION

Subject __lon Exchange Column H, Generatton Evalvation Page 2 of 2

Originator J. R, Green Date 7¥/7-VE et
Checker R. P, Genoni ; Date __G// fGe
IV. Engineering Evaluation:

The calculation technique described in Reference 1 was used to predict the
radiolytic gas generation in twelve ion exchange columns. The spreadsheet provided
with Reference 1 was the analytical tool used in this calculation. The methodology
has been approved by the U.S. Nuclear Regulatory Commission (NRC) as a means for
determining hydrogen gas generation rates.

The source term used in the spreadsheets is listed in Table 2 along with additional
input values. The ion exchange columns contain mixed anion and cation resin in
approximately equal amounts, and water. The G(H,) value used in the spread sheet
was 0.5. The number is a conservative value based on G(H,) information contained in

Reference 2.
See spreadsheet and data library attached.

Table 2. Input values used in spreadsheet.

Activity (Ci)
colgn 0| 1, 60c,  $0g. %0y .”'("ft\sonlm nl:n.siﬂ: e Wi(dff?)u *
BIX-3 1.76-5 2,064 £.7E-6 25.9 o k6.12 2.97
[ 1x-1 1.36-4 | 1.9e-3 | 2.0e-5 22.1 _46.12 9.30
1X-2 4.2E-5 1.66-3 | 6.86-6 7.90 46,12 2.57
1%-3F 1.06-2 | s.ge-2 1 1663 7.90 4.2 2.57
Ix-3 1.9E-4 1.26-3 | 1.7e-5 7.90 46.12 2.57
Lower 15 1.26:2 | 2.56-1 | 1.96-3 7.90 46.12 2.57
| Lower 2§ 2,0e-3 | 7.96-2 | 3.2-4 7.90 4612 2.57
|_Lover 3s 5.5-2 | 9.36-4 | 8.7E-3 22.1 46.12 9.30
tower 6§ | 3.06-1 | 3062 | 4.2 22.1 46.12 9.30
Lower 55 4.66-3 | 1.0E-1 | 7.36-4 7.90 46.12 2.57
Lower 68 1.0€-1 1.06-3 | 1662 2.1 46.12 9.30
Lower 75* 5.26-2 | 1.1g-4 | 8.3e-3 22.1 46.12 9.30

*Py ntin;::d at <2 pCi, input values 2.0e-12 Ci for Pu-238, Pu-239, Pu-240, Pu-241, Pu-242,
snd Am-241.

BC-3
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¢/siFS
epofas

PROGRAM to CLASSIFY RADIOACTIVE WASTE
CONTAINERS for TRANSPORTATION and DISPOSAL FILE REF: BIX-5
CF Deltete...Analytioal Resources, Inc., 2/85 & 6/90
{(Madified for DOE Radionuclides and Thermal Wattage.. DATE: 6/1/95
RP Genoni/JG Field.. Westinghouse-Hanford Co....6/88)
BY: LR. Green VP Caven
Originally Published by the Eleciric Power Reacarch /7
Institute in NP-4938 and NF-4757 CHECKED. 1E. Meroado 4.£ Waul
*** WASTE GENERAL INFORMATION ***
Enter waste description >
" >
g >
Enter waste form ("Special® or "Nomal")-——-weoe—— > Normal >> Rogd mput for DOT calculations
Enter physical form ("Solid", *Liquid” of "Gas"}-————everr > Liquid >> Reqd input for DOT oalculations
Is waste Activated Metal ? ("Yes", or "No™ Jeer——rreeeee > No >> Reqd input for 10CFR61 calculation
I
Enter container type (1=55 gal. drum, 2=4x4 liner— > 1 |>> Reqd input for H2 calculations
3=5x5 liner, 4=6x6 liner)
Is container a vented HIC ? ("Yes", or "N0")—eremer—mr > No *Note: For a vented HIC, assume
"Date sealed” is date shipped in Casi
Enter date of enrie calculations > 06/01/95
Enter dats last sealod® > 06/01/95 |>>
Enter date 1o be shipped > 06/01/95 |>> Must be later than Ci calcs
Enter date of shipment roceipt S —— > 06/01/05
CALCULATED Decay befors sealing (years)|= 0.00 [Days= 0
CALCULATED Decay before shipment (years) [« 0.00 |Days= 0
CALCULATED Duration package is sealad (yoars)|= 10.01 |Days= 3653
Enter package interior volume-—. - > 359 |F3
Enter waste volume. > 25.9 |A3
CALCULATED Container void volume: 9.97 {P3
Enter estimated waste void volume——eremcmemmeec > 3
- OR E 13
Enter wasts true density (vendor dsta)— > 46.1 |Lbs/Fi3
CALCULATED Waste void fraction [= 0.000
CALCULATED Wasts void volume|= 0.0 (P13
CALCULATED Package interior volume |= 1.015E406 |cc
CALCULATED Waste volume |= T.I3IEHD5 [cc
CALCULATED Total void volume = 2.820E+05 |cc
Enter waste weight > 1194 |Lbs
CALCULATED Weight|= 5421EH05 |gms
CALCULATED Waste bulk density {= 0.7394 |gms/cc
Enter G-H2 (molecules/1 00 eV)rmmemmsensmme oo > 0,50
OR
Enter volume cation resin (cU ft)-m-nmerrecememeeeeemrereen >
Enter volume anion resin {cu ft)-v=eemememaecom . >
Enter volume mix bed resin (cu fi}eeeeeasecee e’ >
Enter volume other resin (cu f1)-me-—memmeeecom oo eeeee >
Enter G-H2 of other resin =
CALCULATED G-H2 for wasts |= 0.00
*¢* CALCULATED RESULTS ***
BC-4
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i

H2 Generation Summary:
Total Integrated Done [« 1.368E+02 |Rads
H2 Volume |= 8.640E-01 [om3
H2 Concentration |= 0.00031 |%
H2 Generation Rate = 9.855E-06 |co/hr
Preasure Buildup Rate|= 1.234E-08 [pai/day
Pressure (seal to ship)|= 0.00 |psi
Enter Measured H2 Conoentration (if T S— > 0.00 |%
Ratio Measured to Calculated H2 Conoentrations |[= 0.00
Activity Summary @ Shipment:
Total Activity® = 5.997E-04 [Ci (*Excludes Daughters
Specific Activity, Total* [= 0.000 ;mCi/cc ~ with T 1/2 < 1+ days)
Specific Activity®, T 172 < 5 Years == 2.562E-05 |uCilce
T 1/2>5 Yoars|w= 8.180E-04 |uCifcc
Decay Heat (@ Shipment:
Decay Heat @ Shipment |= 0.000 {Watts
or 0.000 |BTUhr
Fissile Msterial:
Fissile Material (49 CFR 173 & 10 CFR 71)] == 0.000 {gma
Other DOE Fissils Material (DOE 5480.1A) 0.000 |gms >> Isotope list is incomplete
Special Nuclear Material:
Special Nucloar Matetial (SNM) {== 0.000 [gms
Other DOE Accountable Material (DOE 5633.3)|=— 0.000 [gms >> Isotope list is incomp}
Transuranics:
Specific Activity, Transuranics [== 0.000 |nCi/gms
10 CFR 61.55 Classification: Unity Fraction Classification
Table 1 Isotopes|== 0.000 (A Class A
(Long Lived) N/A B
0.000 [C Limiting Isolope
Sr-90
Table 2 inctopes | == 0.000 A
(Short Lived) 0.000 |B Miscellaneous
0.000 {C
Transportation Classification: Unity Praction
LSA Determinatjon |== 4.667E-06 [LSA
Type Determination == 9.131E-05 [Type'A'
Highway Rovie Control (HRC) Determination [== 3.044E-08 |Non HRC
Limiled Quantity (LQ) Determination | == 9.131E-01 )Limited Quantity
. Advance Notification Quantity 7j== [No
EPA Reportable Quantity (RQ) Determination |— 1.020E-04
BC-5
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“INPUT: LISTED ISOTOPES
{**** = Daughter Product ) Curies when, Curics when
Curies or % Soaled Shipped
Total Curies '
(ONLY if ontering %) = XXX XXxxX
H-3e> 0.000E+00 0.000E+00
Cal e 0.000E+00 0 000E-+00
Na-22——> 0.000E+00 0.000E-+00
Cr-51ema> 0.000E+00 0.000E+00
Mn-54-aee.> 0.000E+00 OO00E+00
Fo-55mamne> 0.000E+00 0.000E+00
CO-5Tnene> 0.000E+00 0.000E+00
Co-58~——> 0.000E+00 0.000E+00
Feo59-—u> 0.000E+00 0.000E+00
Ni-59 o> 0.000E+00 0.000E+00
Cofillmea—> 5.800E-04 5.800E-04 5.800E-04
Ni-63—.> D.0G0E+0D 0.000E+00
-G 5eae> 0.000E+00 Q.000E+00
Se-79——> 0.000E+00 0.000E+00
Kr-85eeea> 0.000E+00 0. 000E+00
Sr-89emmra> 0.000E+00 0.000E+00
Sr-$0eemma> 2.700E-06 2. TO0E-06 2.TOOE-06
Y-90um-=> hiddd bbb 2.700E-06 2. 700E-06
) ) Pem——y 0.000E+H00 0.000E+00
Z1-9F e 0.000E+00 0.000E+00
Nb-93jmmees> 0.000E+00 0.000E+00
Nb-94enese> 0.000E+00 0.000E+00
. X7 S 0.000E+00 0.000E+00
Nb-95eec-> 0.000E+00 0000E+00
Nb-95m—rrea> 0.000E+00 0.000E+00
Te-99+rm--> 0.000E+00 0.000E+00
Ru-103—> 0.000E+00 0.000E+00
Rh-103m=ea-> see bbb 0.000E+00 0.000E+00
Ru-106———-> 0.000E+00 0.000E+00
Fh-106——> Tee weee 0.000E+00 0.000E+G0
Pd-107-——-> 0.000E+00 0.000E+00
Cd-109—> 0.000E+00 0.000E+00
L —— 0.000E+00 0.000E+00
Age110-mvec> bl had s 0.000E+00 0.000E+H00
Sn-113weec> 0.000E+00 0.000E+00
In-113m-——> bt b 0.000E+00 0.000E+00
Cd-113m—> 0,000E+00 0.000E-+H00
Cd-115m-—> 0,000E+00 0.000E+G0
Sn-119mesea--> 0.000E+00 0.600E+00
Sn-121mem——> 0.000E+00 0.000E+00
5n-123-me> 0.000E+00 0.00GE+00
Te-123me—-> 0.000E+00 0.000E+00
$b-124—ree> 0.000E+00 0.000E+00
Sb-125-e> 0.000E+00 0.000E+00
Te-125memm-> 0.000E+00 0.000E+00
Sn-126-----> 0.000E+00 0.000E+00
Sb-126meer-> a3 e 0.000E+00 0.000E+00
Sb-}26-—> 0. 000E+DO 0.C00E+00
Te-127m-——> 0.000E+00 0.000E+G0
Te-127—> LLidd s 0.000E+00 0.000E+00
Te-129mwm--> 0.000E+00 0.000E+00
Te-129—~——> haddd b 0.0C0E-+00 0.000E+00
1-129meeea> 0.000E+00 0.000E+00
1-13 feneea> 0.000E+00 0.000E+00
Cs-134mnee > 0.000E+00 0.000E+00
Cs=135— > 0.000E+00 0.000E+00
BC-6
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Cs-136m> 0.000E+00 0.000E+00 |
Ca- 137> 1.700E-03 1.700E-03 1.760E-05
Ba-137m—> ey ¥eie 1.608E-05 1.6OBE-05 |
o T — 0.000E+00 0.000E+00
La-140-re> weee weae 0.000E+00 0.000E+00
Ce-141—u> 0.000B+00 0.000E+00
Pr-143 o> 0.000E+00 0.000E+00
Ce. | #d-——> 0.000E+00 0.000E+00
Pr-ldd—> S weer 0.000E+00 0.000E+00
Y T — () 0.000E+00
Nd- 147> 0.000E+00 0.000E+00
Fm-14—> 0.000E+00 0.000E+00
Pm-148m—> G.000E+00 0.000E+00
Pm-148-cee-> Lhidd bhddd 0.000E+00 0.000E+00
Sm-151—> 0.000E+00 0.006E+00
T — 0.000E+00 0.000E+00
Gd-153——-> 0.000E+00 0.000E+00
Eu-154—> 0.000E+00 0.000E+00
[ [ p— 0.000E+00 0.000E+00
Fu-156—> 0.000E+00 0.000E+00
Y [ — 0.000E+00 0,000E+00
Tel82—> 0.000E+00 0.000E+00
Ra226—> 0.000E+00 0.000E+00
U233 > 0.000E+00 0.000E+00
U-234—> 0.000E+00 0.000E+00
U235 0,000E+00 0.000E+00
U-236—> 0,000E+00 0.000E+00
[ Ly — 0.000E+00 0.000E+00
U238 —> 0.000E+00 0.000E+00
Np-237-—> 0.000E+00 0.000E+00
Pu138—> 0.000E+00 0.000E+00
e ——

Pu-239——> 0.000E+00 0.000E+00
Pu-240-—m> 0.000E+00 0.000E+00
Poddl—> 0.000E+00 0.000E+00
[T ) — 0.000E+00 0.000E+00
Am24] scenes> 0.000E+00 0.000E+00
Am-242m—> 0.000E+00 0.000E+00
Am-247—> were e 0.000E+00 0.000E+00
Y Y — 0.000E+00 0.000E+00
Cme242 o> 0.000E+00 0.000E+00
Cin-244-—o> 0.000E+00 0.000E+00
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PROGRAM to CLASSIFY RADIOACTIVE WASTE
CONTAINERS for TRANSPORTATION and DISFOSAL FILE REF: X-1
CP Deltets... Analytical Resouroes, Inc., 2/85 & 6/90
(Modified for DOE Radionuclides and Themmal Wattage,. DATE: 6/1/95
RP Genoni/JG Field.. Westinghouse-Hanford Co....5/88)
BY: TR, Green X loreend] ¢/ S/
Originally Published by the Electric Power Ressarch T.M. Kaufran LIS/ 95
Institate in NP-4938 and NP-4757 CHECKED: 1E. Mercado £. é /" / PPy
*** WASTE GENERAL INFORMATION #%%
Enter wasie descripti >
n >
" >
Enter waste form ("Special” or T e —— > Normal »2 Reqd input for DOT calculations
Enter physical form (*Solid”, "Liquid" or S —— > Liquid >> Reqd input for DOT calculations
Is waste Activated Metal ? {"Yes", or "No"yomeereocere > No >> Reqd input for 10CFR61 calculation
Enter container type (i=55 gal. drum, 2=4x4 liner— > 1 |>> Reqd input for H2 calculations
3=5x5 liner, 4=6x6 liner)
13 container a vented HIC 7 ("Yes™, or "No"}-—meae——er > No *Note: For a vented HIC, assume
"Date sealed” is date shipped in Cask
Enter date of curie calculations > 06/01/95
Enter date last scalod* > 06/01/95 {>>
Enter date to bo shipped > 06/01/95 |>> Must be later than Ci calcs
Enter date of shipment recgipt-r———moeeee——eeer > 06/01/05
CALCULATED Decay before sealing (years)|= 0.00 |Days= 0
CALCULATED Decay before shipment (years)|= 0.00 [Days= [}
CALCULATED Duration package s sealed {years)|= 10.01 |Days= 3653
Enter package intetior volume--————.. > 3.4 |F3
Enter waste volume > 221 |P3
CALCULATED Container void volume: 9.30 {Ft3
Enler estimated waste void volume > 3
8 OR »e
Entor waste true density (vendor datay— it > 46.1 {Lbs/Rt3
CALCULATED Waste void fraction|= -0.001
CALCULATED Waste void volume |= 0.0 |Fi3
CALCULATED Package interior volume|= B.892E+05 {cc
CALCULATED Waste volume |= 6.258E+05 |cc
CALCULATED Total vaid volume |= 2.626E+05 |cc
Enter waste weight > 1020 {Lbs
) CALCULATED Weight |= 4.631E+05 jgmy
CALCULATED Waste bulk density [= 0.7400 |gms/ce
Enter G-H2 (molecules/100 ev) > 0.50
OR
Enter volume calion resin {ow fi}————eeeemmo— >
Enter volume anion resin {(cu f1)— - >
Enter voiume mix bed resin (cu fA)—rerememeoeec— s >
Enter volume other resin (ou ft)—reesmemomcrmmceoemeee >
Enter G-H2 of other resin >
CALCULATED G-H2 for waste|= 0.00
4% CALCULATED RESULTS ***
BC-8
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H2 Generation Surnmary:
Total Integrated Doxe = 5.430E+02 |Rads
H2 Volume = 2.929E+00 |cm3
H2 Concentration |= 0.00112 |%
H2 Generation Rate [= 3.341E-05 (cc/hr
Preasure Buildup Rate|= 4.491E-08 |pai/day
Pressurs (seal to ship)|= 0.00 ipsi
Eater Measured H2 Conceniration (if kKnown) veee——oe > 0.00 [%
Ratio Measured to Caloulated H2 Concentrations {= 0.00
Total Activity* |= 2.050E-03 [Ci {"Excludes Daughters
Specific Activity, Total® |= 0.000 |mCifco _ with T 1/2 < 10 days)
Specific Activity®, T 172 < 5 Yoars|== 2.285E-04 |pCiice
T1/2> 5 Years == 3.276E-03 [puCifcc
Decay Heat @ Shipmen:
Decay Heat @ Shipment = 0.000 |Watts
or 0.000 [BTU/hr
Fissile Material:
Fissile Material (49 CFR 173 & 10 CFR 71)]== 0.000 |gms
Other DOE Fissile Material (DOE 5480.1A) 0.000 {gms >> laotope list is incomplete
Special Nuclear Material;
Special Nuclear Material (SNM) |»= 0.000 [gms
Other DOE Accountable Material (DOE 5533.3) (== 0.000 |gms >>Isotope list is incomplete
‘Transuranics;
Specific Activity, Transuranics [== 0.000 |nCi/gms
10 CFR 61.55 Claasification: Unity Fraction Classificaiion
Table | Isotopes {m= 0.000 |A Class A
(Long Lived) N/A B )
0.000 |C Limiting Isotope
Sr-90
Table 2 Isotopes == 0.001 |A
(Short Lived) 0.000 |B Miscelaneous
0.000 |C
Transportation Classifieation: Unity Fraction
LSA Determination |mw= 2.325E-05 |LSA
Type Determination 3.344E-04 [Type'A’
Highway Route Control (HRC) Determination [s= 1.115E-07 |Non HRC
Limited Quantity (LQ) Detormination |== 33HE+H0 [>LQ
B Advance Notification Quantity ?{== [No
EPA Reportable Quantity (RQ) Determination | == 5.200E-04
BC-9
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INPUT: LISTED ISOTOPES
(**** = Daughter Product ) Curies when Curies when
Curies or % Soaled Shipped
Total Curics
(ONLY if entering %) = Xx0xx XXIXE
H-3rmme> 0.000E+00 0.000E+00
C-14mme> 0.000E+00 0.000E+00
Na-22—-> 0.000E+00 0.000E+00
Cr-5]-—ee> 0.000E+00 0.000E+00
Mn-34——> 0.000E+00 0.000E+00
Fe-55-wae> 0.000E+00 0.0060E-+00
C0-5Twweec> 0.000E+00 0.000E+00
Co-58-mceee> 0.000E+00 0.000E+00
Fe-39-ceu.> 0.000E+00 0.000E+00
Ni-59-mmee> 0.000E+00 0.000E+00
[ — 1.900E-03 1.900E-03 1.900E-03
) — 0.000E+00 0.000E+00
Zn-65-c-> G.000E+00 0.000E+00
80-79mmmmna> 0.000E+00 0.000E+00
Kr-85—1u> 0.000E+00 0.000E+00
Sr-8G e 0.000E+00 0.000E+00
Sr-90mmema> 2.000E-05 2.000E-05 2.000E-05
Y-90-ee> ihdd bt 2.000E-05 2.000E-05
b 0.000E+00 0.000E+00
2093 0.000E+00 0.000E+00
Nb-93mmeene> 0.000E+00 0.000E+00
Nb-94-veeea> 0.000E+00 0.000E+00
T — 0.000E+00 0.000E+00
Nb-95—-> 0.000E+00 0.000E+00
Nb-95m—-> . 0.000E+00 0.000E+00
Te99mea-> 0.000E+00 0.000E+00
Ru-103ewe> 0.000E+00 0.000E+00
Rh-103m—-> bbb shee 0.000E+00 0.000E+00
Ru-106-—-—> 0.000E+00 0.000E+G0
Rh-106-—reea> hikid bk 0.000E+00 0.000E+00
Pd-107wreewe> 0.000E+00 0.000E+00
Cd-109-ameea> 0.000E+00 0.000E+00
Ag-110m—--> 0.000E+00 0.000E+00
AR-110-ceem> bbb hhdad 0.000E+00 0.000E+(0
Sn-113eee> 0.000E-+0Q 0.000E+00
In-113m--> hiddd a0 0.000E+00 0.000E+00
Cd-113m-ree> 0.000E+00 0.000E+00
Cd-115mew-> 0.000E+00 0.000E+00
Sn-119m-—eee> 0.000E+00 0.000E+00
Sn-121m—-> 0. 000E+D0 0.000E+00
8n-123 - 0.000E+00 0.000E+00
Te-123me—-> - 0.000E+00 0.000E+00
Sb-124-eer>> 0.000E+00 0.000E+00
Sb-125=mmme> 0.000E+00 0.000E+0¢
Te-125mewwa> 0Q.000E+00 0.000E+00
8n-126eeau> 0.000E+00 0.000E+00
Sbe126mmmne> bk kit 0.000E+00 0.000E+00
Sb-126-----> 0.000E+00 0.000E+00
Te-127m—mme> 0.000E+00 0.000E+00
Te-127-—mmm> sass L 0.000E+00 0.000E+00
Ter 129m-mees> 0.000E+00 0.0D0E+00
Te-129neeu> b hvhibd ¢.000E+00 0.000E+00
I-129+ee> 0.000E+00 0.000E+00
I-131-e—> 0.000E+00 0.000E+00
Cs-134-—ro> 0.000E+00 0.000E+00
C3-135--—-> 0.000E+00 0.000E+00
BC-10
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C5-136-wma> 0.000E+00 0.000E-+00
C3-137mee> 1.300E-04 1.300E-04 1.300E-04
Ba-137m—-> [ st 1.230E-04 1.230E-04
Ba-140ere> 0.000E+00 0.000E+00
La-140ame> il A 0.000E+00 0.000E+00
Ce-141——-> 0.000E+00 0.000E+00
Pr-143eveee> 0.000E+00 0.000E+00
(o0 L T —— 0.000E+00 0.000E+00
Pr-144—-> L bl 0.000E+00 0.000E+00
Pr-14dme——> 0.000E+00 0.000E+00
Nd-147meee> 0.000E+00 0.000E+00
oy T — 0.000E+00 0.000E+00
Pm-148m——-> 0.000E+00 0.000E+00
Pm-)48—> T seer 0.000E+00 0.000E+00
o T — 0.000E-+00 0.000E+00
Eu-]52w-> 0.000E-+00 0.000E+0d)
Gd=] 53memeec> 0.000E+00 0.000E+00
Eu-154—> 0.000E+00 0.000B+00
Eu-155+eu> 0.000E+00 0.000E-+00
Eu-156——> 0.000E+00 0.000E+00
p T —y 0.000E+00 0.000E+00
[ O 7 — 0.000E+00 0.000E+00
Ra=226ece—> 0.000E+00 0.000E+00
U233 0.060E+00 0.000E-+00
U-234-nuc> 0.000E+60 0.000E+00
U-235——> 0.000E+00 0.000E+00
U-236ee> 0.000E-+00 0.000E+00
|8 2 L — 0.000E+00 0.000E-+00
U-238e> 0.000E+00 0.000E+00
[ g Z— . 0,000E+00 [
Pu-238e> 0.0G0E+00 0.000E+00
Pu-235—> 0.000E+00 0.000E-+00
Pu-240-0> 0.000E+00 0.000E+00
Pu-24 1> 0.000E+06G 0.000E+00
Pu-242 cemeee> 0.000E+00 0.000E+00
X T — 0.000E+00 0.000E+00
Am-242mese-> 0.000E+00 0.000E+00
Am-242—> LI i 0.000E+00 0.000E+00
Am-243——-> 0.000E+00 0.000E+00
Cm-242-——> 0.000E+00 0.000E+00
Cm-244——e> 0.000E+00 0.000E+()
BC-11
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PROGRAM to CLASSIFY RADIOACTIVE WASTE
CONTAINERS for TRANSPORTATION and DISPOSAL FILE REF: TX-2
CP Dolicte... Analytical Resources, Inc., 2/85 & 6/90
(Modified for DOE Radionuclides and Thermal Wsttage.. DATE: 6/1/9%
RP Genoni/JG Field.. Westinghouse-Hanford Co....6/88)
BY: TR Green N Ceree| ¢/S57/85
Originally Published by the Eleciric Power Research T.M. Kaufman b/5/95
Institute in NP-4938 and NP-4757 CHECKED: LE. Mercado Vi & /‘,/45
[/
v+ WASTE GENERAL INFORMATION ***
Enter waste description: >
" >
" >
Enter wasie form ("Special” or "Nommal")-—rr—eeeereemeeeee > Normal >> Reqd input for DOT calculations
Enter physical form ("Solid", "Liquid” or "Gas")-e————-— > Liquid >> Reqd input for DOT calculstions
{ls waste Activated Meta] 7 ("Yeos", of "No"jmmmmrmmmmmcane > No >> Reqd input for 10CFRE1 calculation
]
Enter container type (1=55 gal. dmm, 2=4%4 liner—-—-—--———-. > 1 |>> Reqd input for H2 ealculations
3=5x5 linet, 4=6x6 lmer)
I container » vented HIC ? ("Yes", or "No"}-——r- e > No *Note: For a vented HIC, assume
"Date soaled” is dato shipped in Cask
Euntar dste of curie caloulations > [ HER]
Enter date last sealed* > 06/01/95 [>>
Bater date to be shipped > 06/01/95 [>> Must be later than Ci calcs
Enter date of shipment recaipt > 06/01/05
CALCULATED Decay before sealing (years)|= 0.00 |Days=~ [}
CALCULATED Decay before shipment (years)|= 0.00 |Days= 0
CALCULATED Duration package is sealed (years)|= 10.01 |Days= 3652
Enter package interior volume—rr—eeeesremem e e > 10.5 |F3
Enter waste volume. > 79 M3
CALCULATED Container void volumne: 2.57 |3
Enter estimated wasts void volume-— - 1= F3
e OR [ 1]
Enter waste true density (vendor data)-— > 46.1 |Lbs/Ft3
CALCULATED Waste void fraction |= -0.002
CALCULATED Waste void volume = 0.0 |R3
CALCULATED Packago intarior volume [= 2.965E+05 o
CALCULATED Wasie volume |= 2.23TEHS (oo
CALCULATED Total void vohune [= 7.227TE+04 |oc
Enter waste weight > 365 [Lbs
CALCULATED Weight |= 1.657E+05 |gms
CALCULATED Waste bulk density [= 0.7408 |pmsice
Enter G-H2 (molecules/100 ev) > 0.50
- OR
Enter volume cation resin (cu ft)— - >
L T g L e —— >
Enter volume mix bed resin (o0 fi)m--mmemmseeseeeeeeen >
Enter volumne other resin (cu f)-eee—ecsesecem >
Enter G-H2 of other resin >
CALCULATED G-H2 for waste =~ 0.00
s+ CALCULATED RESULTS *#*
BC-12
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H2 Generation Summary:
Total Integrated Doge |= 1.233E+03 [Rads
H2 Volume|~ 2.380E+00 |em3
H2 Concentration |= 0.00329 (%
H2 Generation Rate |= 2.715E-05 [cc/hr
Preasure Buildup Rate [~ 1.326E-07 |psi/day
Prossure (seal to ship)[= Q.00 |psi
Enter Measured H2 Concentration (if known)}——~eeor . > 0.00 [%
Ratio Maasured 1o Calculated H2 Conoentrations = 0.00
Total Activity* [= 1.649E-03 |Ci (*Excludes Daughters
Specific Activity, Total® [« 0000 |mCifec  with T1/2<10 days)
Bpecific Activity®, T 1/2 < 5 Years|=—= 2.080E-04 [uCiice
T 172> 5 Yoars |=— 7.370E-03 | uCiice
Decay Heat @ Shipment:
Decay Heat @ Shipment (= 0.000 [Watts
or €.000 [BTUMr
Fissile Mxterial:
Fissile Material (49 CFR 173 & 10 CFR 71) == 0.000 |gms
Other DOE Fissile Material (DOE 3480.1A) 0.000 |gms >> Isotope list js incomplete
Special Nuclear Material:
Special Nucloar Muterial (SNM)[— 0.000 [gms
Other DOE Accountable Material (DOE 5633.3) == 0.000 [gms >> Isotope list is incomplete
Transuranics:
Specific Activity, Transuranics [== 0.000 |nCi/gms
10 CFR 61.55 Clagsification; Unity Fraction Classification
Tablo 1 Isotopes|=— 0.000 |a Ciass A
(Long Lived) N/A B
0.006 |C Limiting Isotope
Sr-90
Table 2 Isotopes |—= 0.001 (A
(Short Lived) 0.000 |B Miscellaneous
0.000 |C
Transportstion Classification: Unity Fraction
LSA Determination == 4.124E-05 |[LSA
Type Determination |== 2.498E-04 [Type'A'
Highway Routs Control (HRC) Determination | == 8.326E-08 |[Non HRC
Limited Quantity (LQ) Determination |w= 1.498E+00 |> LQ
. Advance Notification Quantity ?[=— {No
EPA Reportable Quantity (RQ) Determination [== 2.700E-04
BC-13
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INPUT: LISTED ISOTOPES
(**** = Daughter Product ) Curies when Curies when
Curies or % Sealed Shipped
Tota] Curies
(ONLY if entering %) = oy XXXXX
Ho3emea 0.000E+00 0.000E+00
C-14--e> 0,000E+00 0.000E+00
Na22-—e> 0.000E+00 0.000E+00
Cre51-—mree> 0.000E+00 0.000E+00
Y Y I—— 0.000E+00 0.000E+00
Fo-S58e—> 0.000E+00 0.000E+00
Cos57——> 0.000E+00 0.00GE+00
Co-58-—> 0.000E+00 0.000E+00
Fo-59—> 0.000E+00 0.000E+00
Ni-59-—-> 0.000E+00 0.000E-+)0
Co-60-wvea> 1.600E-03 1.600E-03 1.600E-03
Ni-63 > 0.000E+00 0.000E+00
/T E— 0.000E+00 0.000E+00
56-79-—--> 0.000E+00 0.000E+00
K185 0.000E+00 Q.000E-+00
Sr-89-ere> 0.000E+00 0.0C0E+00
Y T— 6.800E-06 6.800E-06 6.B00E-06
Y-90-—-> bt bbb 6.800E-06 6.800E-06
Y-9l—--> 0.000E+00 0.000E+00
Zr93-—eu> 0.000E+00 0.000E+00
Nb-93meee> 0.000E-+60 0.000E-+00
Nb-94—eeuu> 0.000E+00 0.000E-+H
Zr-98—> 0.000E+00 0.000E+00
Nb-95-—ve> 0.000E+00 0.000E+00
Nb-95m-vvewe> 0.000E+00 0.000E+00
T-99-—ee> 0.000E+00 0.000E+00
Ru-103—ewu-> 0.000E+00 0.000E+00
Rb-103m~—-> L ters 0.000E+00 0.000E+00
Ru-106-wem> 0.000E+00 0.000E+00
Rh-106=ee-> b *eon 0.000E+00 0.000E+00
Pd-107ew—-> O 000E+00 0.000E+00
Cd-109——> 0.000E+00 0.000E+00
Ag-110me—-> 0.000E+(30 0.000E+00
Agrl]0-mma> Rl Al b 0.000E+00 0.000E+00
Sn-113—-..>» 0.000E+00 0.000E+00
In-113mue-> b b 0.000E+00 0.000E+00
Cd-113m—~-> 0.000E+00 0.000E+00
Cd-115m-—-> 0.000E+00 0.000E+H00
Sn-119me—-> 0.000E+00 0.000E+00
Sn-121m-—v> 0.000E+00 0.000E-+00
Sn-123 e > 0.000E+00 0.000E+00
Te-123memee-> 0.000E+00 0.000E+00
Sb-124wemea> 0.000E+00 0.000E+00
Sb-125ewee> 0.000E+00 ¢.000E+00
Te-125mevew> 0.000E+00 0.000E+00
Sn-126wwe> 0.000E+00 0.000E+00
Sb-1261mmmnee> b i 0.000E+00 0.000E+00
Sb-126—-a> 0.000E+00 0.000E+00
Tox12Tmueens> 0.000E+00 0.000E+00
Te- 127w bt htd 0.000E+00 0.000E+00
To-129memmme> 0.000E+00 0.000E+00
Ter129mmme> bl d R 0.000E+00 0.000E+00
-129-cen>> 0.000E+00 0.000E+00)
LBl—> 0.000E+00 0.000E+00
Cs-134e> 0.000E+00 0.000E+00
Cs-135-——.> 0.000E+00 0.000E+00
BC-14
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C-136emees> 0.000E+00 0.000E+00
Ca-137—> 4.200E-05 4.200E-05 4.200E-03
Ba-137m-—> Lt seen 3.973E-05 3.973E-03
Ba-140-eeeeu> 0.000E+00 0.000E+00
) F T T T — e b 0.000E+00 0.000E+00
Ce-141-vee> 0.000E+00 0.000E+00
Pr-143 = 0.000E+00 0.000E+00
Ce-144emea> 0.000E+00 0.000E+00
Pr-144-eec—> b b 0.000E+00 0.000E+00
| 3 LT — 0.000E+00 0.000E+00
Nd-147-—=> 0.000E+00 0.000E+00
P 147> 0.000E+00 0.000E+00
Pm-148m—-> 0.000E+00 0.000E+00
Pm-148—-> LI haddd 0.000E+00 0.000E+00
Sme15]veen> 0.000E+00 0.000E+00
Eu-152—eeea> 0.000E+00 0.000E+00
(€7 3 L — 0.000E+00 0.000E+00
Eu-1540> 0.000E+00 0.000E+00
Eu-155-am> 0.000E+00 0.000E+00
7 —y 0.000E+00 - 0.000E+00
Th-160e> 0.000E+00 0.000E+00
R T— 0.000E+00 0.000E+00
Ra-226ees> 0.000E+00 0.000E+00
U233 0.000E+00 0.000E+00
U-234—> " G.000E+00 0.000E+00
U-235——> 0.000E+00 0.000E+00
Ue236-rrea> 0.000E+00 0.000E+00
U-237r—ee> 0.000E+00 0.000E+00
| VT — 0.000E-+00 0.000E+00
Np-237-maeaa> 0.000E+00 0.000E+00
Pu-238eea> 0.000E+00 0.000E+00
Pu-239—..> 0.000E+00 0.000E+00
Pu-2400—> 0.000E+00 0.000E+00
Pu-24]eare> 0.000E+00 0.000E+00
Pu-242ee> 0.000E+00 0.000E+00
F.1 Y T — 0.000E+00 0.000E+00
Am-242m o> 0.000E+00 0.000E+(H)
Am-242 > [ irs 0.0G60E+00 0.000E+00
Am-243—-> 0.000E+00 0.000E+00
Cm-242emmma-> 0.000E+00 0.000E+00
Cm-244-mea> 0.000E+00 0.000E+00
BC-15
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PROGRAM to CLASSIFY RADIOACTIVE WASTE
CONTAINERS for TRANSPORTATION and DISPOSAL FILE REF: IX-3F
CP Deltete... Analytical Resources, Inc., 2/85 & 6/90
{Modified for DOE Radionuclides and Thermal Wattage.. DATE: 6/1/95
RP Genoni/iG Field.. Westinghouse-Hanford Co.._.6/88)
BY: LR Green QY C_é Py G/ ¢ ot
Originally Published by the Eloctric Power Research T.M. Kaufinan 55/1?
Instituie in NP-4938 and NP-4757 CHECKED: JE. Mercado ¥ . 1o /b /45
*+*+ WASTE GENERAL INFORMATION ***
Enter waste description >
" >
L] . >
Enter waste form ("Special” or "Nomal")-—ceeeeee —— > Normal >> Reqd input for DOT caloulations
Eniter physica) form (*Solid", "Liquid® or "Gas™—— e > Liquid >> Reqd input for DOT calculations
Is waste Activated Metal ? ("Yes", or "No")}—— > No >> Reqd input for 10CFR61 calculstion
Enter container type (I=55 gal. drom, 2=4x4 liner >  |>> Reqd input for H2 calculations
3=5x5 Jiner, 4=6x6 liner)
Is container & vented HIC 7 ("Yes", or "No"}emmeeeeeeae > No *Note: For a ventod HIC, assume
"Date gealed” is dats shipped in Cask
{Eater date of curie caiculations > 06701795
Enter dato last scaled* > 06/01/95 |>>
Enter date 1o be shipped. > 06/01/95 |>> Must be Laier than Ci caics
Enter date of shipment receipt—e—-———eesesasac— . > 06/01/05
CALCULATED Decay before sealing (years)l= 0.00 [Days= 0
CALCULATED Decay before shipment (years)|= 0.00 [Days= 0
CALCULATED Duration package is scaled (years)[= 10.01 [Days= 3653
Enter package interior vohume—errseve—eeeecee > 10.5 [F3
Enter waste volume- > 7.9 (A3
CALCULATED Container void volume: 2.57 |3
Enier estimated waste void volume-——— oo > PR3
s OR **
L R ) m— > 46.1 |Lhs/F3
CALCULATED Waste void fraction |= -0.002
CALCULATED Waste void volume [= 0.0 A3
CALCULATED Packsge interior volume |= 2965EH)5 |ec
CALCULATED Waste volume |= 2.2ITEHDS |ce
CALCULATED Total void volume|= 7 2I7EHM |co
Enter wasts weight. > 365 |Lbs
CALCULATED Weight |= LESTE+H0S Jgms
CALCULATED Wasts bulk demaity|= 0.7408 |gms/cc
Enter G-H2 (molecules/100 ev) > 0.50
- OR
Enter volume cation resin (cu fi)}--—~eeeceee— ... >
Enter volume anion resin (eu fl)eec-————— oo >
Enter volume mix bed resin (cu fl)-———rr—verecmeeen >
Enter volume other resin (ou fi}— e mmemmmmsoms e >
Enter G-H2 of other resin >
CALCULATED G-H2 for wasts [= 0.00
S*¢ CALCULATED RESULTS ***
BC-16
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H2 Generation Summary:
Total Integrated Dose |« 7-312E+04 [Rads
H2 Volume |« 1.412E+02 [cm3
H2 Conocentration [= 0.19492 [%
H2 Generation Rate |= 1.610E-03 |co/hir
Pressure Buildup Rate[= 7.864E-06 [pai/day
Freagure (scal to ship) [= 0.00 [psi
Enter Moasured H2 Concentration (if LT — > 0.00 (%
Ratio Messured to Calculated H2 Concentrations |= 0.00
Activity Summary @ Shipment:
Total Activity* |= 9.960E-02 |Ci (*Excludes Daughters
Specific Activity, Total* = 0.000 ImCi/cc  withT122 < 10 days)
Specific Activity®, T1/2 < 5 Years|m= 4.944E-02 |uCifce
T1/2>5 Yeary {a= 4.432E-0] |uCifce
Decay Hest @ Shipment:
Deocay Heat @ Shipment |« 0.001 |Waits
or 0.005 (BTUMr
Fissilo Materiaj:
Fissile Material (49 CFR 173 & 10 CFR T1) 0.000 |gms
Other DOE Fiasile Material (DOE 3480.1A) 0.000 |gms >> Izotope list is incomplete
Special Nuclear Materiai:
Special Nuclear Materia] (SNM)|— 0.000 [gms
Other DOE Accountable Material (DOE 5633 3) == 0.000 |gms >> Isotope list is incomplete
Transursnics:
Specific Activity, Transuranics == 0.000 {nCi/gms
10 CFR 61.55 Classification: Unity Fraction Classification
Table 1 Isotopes [== 0.000 (A Class A
(Long Lived) N/A B
0.000 |C Limiting Isotope
8r-90
Table 2 Isotopes|— 0224 |A
(Short Lived) 0.001 |B Miscellaneous
0.000 |C
Transportation Clasaification: Unity Fraction
LSA Determination |w— 3.902E-03 |LSA
Type Determination |== 1.757E-02 [Type'A’
Highway Route Control (HRC) Determination [we 5.857E-06 [Non HRC
Limited Quantity (LQ) Determination jma 1.757E402 [>LQ
. Advance Notification Quantity ?[== |No
EPA Reportable Quantity (RQ) Detormination |== 3.480E-02
BC-17
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~_INPUT; LISTED ISOTOPES
(**** = Daughter Product ) Curies when Curies when
Curies or % Sealed Shipped
Total Curies
(ONLY if entering %) = XXX XENXX
1 E— 0.000E+00 0.000E+00
C- 14w 0. 000E+00 0.000E+00
Na-22 > 0.000E+00 0.000E+00
[oc" ) T—s 0.000E+00 0.000E+00
Mn-54eea—>> 0.000E+00 0.000E-+00
Fo-55—eer> 0.000E+00 0.00Q0E+G0
Co-5Tvewe=> 0.000E+00 0.000E+00
Co-58mmeens> 0.000E+30 0.000E+00
i — 0.000E+00 0.000E+00
Ni- 590> 0.000E+00 0.000E+00
Com(enmee> §.800E-02 §.800E-02 8.800E-02
| ST — 0.000E+00 0.000E+00
Zn-65mneane> 0.000E+00 0.000E+00
50-TFwenena> 0.000E+00 0.000E+00
Kre85-m—> 0.000E+00 0.000E+00
Sr-89——-> 0.000E+00 0.000E+00
Br-90-—weea> L.60GE-03 1.600E-03 1.600E-03
Y90 bbb sesd 1.600E-03 1.600E-03
Y- e——> 0.000E+00 0.000E-+H00
Z5-93ewrem> 0.000E+00 0.C00E+00
Nb-93meveeaa> 0.000E+00 0.000E+00
Nb-9deenena> 0.000E+00 0.000E+00
o e 0.000E+00 0.000E+00
Nb-95eiasc> 0.000E+00 0.000E+00
Nb-95m--—-> 0.000E-+00 0.000E+00
[ — 0.000E+00 0.000E+00
Ru-103-—-> 0.000E+00 0.000E+00
Rh-103m—-> Lhhad i 0.000E+00 0.000E+00
Riz- 106> 0.000E+00 0.000E+00
Rh-106--—-> bbb ik 0.000E+00 0.000E+H00
PA-107Tweemea> 0.000E+0 0.000E+D0
Cd-109wvem> (0. 000E+00 0.000E+00
Ag-110m—> 0-000E+00 0.000E+00
Ap-110-vem> shee e 0.000E+00 0.000E+00
Sn-113——> 0.000E+00 0.000E+00
In-113m1eee-> ane b i 0.000E+00 0.000E+00
Cd-1 13meee> 0.000E+00 0.000E+)0
Cd-115mve=-> 0.000E+00 0.000E+00
Sn-119m—een> 0.000E+0G 0.000E+00
Sne121memee> 0.000E+Q0 0.000E+00
Sn-123veweme> 0.000E+00 0.000E+00
Te-123mrveee> 0.000E+00 0.000E+00
Sh-124veweer> 0.000E+00 0.000E+00
Sb-125w—>> 0.000E+00 0.000E+00
Te-125m—-> 0.000E+00 0.000E+00
Sn-126-ceuu> 0.000E+00 0.000E+00
5b-126me---> beddd bbb 0.000E+00 0.000E+00
8Sb-126.—-> 0.000E+00 0.000E+00
Te-127meu> 0.000E+00D 0.C00E+00
Tem127emme> hidd e 0.000E+00 0.000E+00
Te-129maeeaa> 0.000E+00 0.000E+00
To-129-vma> bt b 0.000E+00 0.000E+00
I-129v0enme> 0.000E+00 0.C00E+00
I-13}eeerm> 0.000E+00 0.000E+00
Cs- 134> 0.000E+00 0.000E+00
C5-135m0ame> 0.0G0E+00 0.000E+H0
BC-18
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(870 k [—Y 0.000E+00 0.000E+00
C8-137wec> 1L.O0OE-02 1.000E-02 1.000E-02
Ba-137m—.> s e 9.460E-03 9.460E-03
Ba-140-can> 0.000E+00 0.000E+00
La-140—> ex hiddd 0.000E+00 0.000E+00
Ce-14]-eem> 0.000E+00 0.000E-+00
Pr-143 veeeu> 0.000E+00 0.000E+00
Co-144omeee> 0.000E+00 0.000E+00
Pr-144-cea> hik eee 0.000E+00 0.000E+00
Pr-144m-eea-> 0.000E+00 0.000E+00
Nd-147-—> 0.000E+00 0.000E+00
Pm-147—> 0.000E+00 0.000E+00
Pm-148m——-.> 0.000E+00 0.000E+00
Pm-148~—eea> e bbbl 0.000E+00 0.000E+00
Em-151ee—> 0.000E+00 0.000E+00
Eu-1520-> 0.000E+00 0.000E+00
Gd-153——-> 0.000E+00 0.000E+00
Eu-154-- > 0.000E+(0 0.000E+00
JOTREIL J — 0.000E+00 (0.000E+00
Eu-156ree> 0.000E+00 0.000E+00
Th-160ewems> 0.000E+00 0.000E+00
Ta-182-—> 0.000E+00 0.000E+00
Re-226wee> 0.000E+00 0.000E+00
U-233 > 0.000E+00 0.000E+00
U-234-wec> 0.000E+00 0.000E-+00
U-235wece> 0.000E+00 0.000E+00
Ue236—eea> 0.000E+00 0.000E+00
U238 e 0.000E+00 0.000E+00
U-238-——> 0.000E+00 0.000E+00
Np-237-veer> 0.000E+00 0.000E+00
Pu-238weee> 0.000E+00 0.000E+00
Pua239emeee> 0.000E+00 0.000E+00
Pu-240weee> 0.000E+00 0.000E+00
Pu-24]eene> 0.000E+00 0.000E+00
Pu-242-—> 0.000E+00 0.000E+00
AM-24]weeea> 0.000E+00 0.000E+00
Am-242mee——> 0.000E+00 0.000E+00
Am-242wee> tany e 0.000E-+00 0.000E+00
Am-243-—..> 0.000E+00 0.000E+00
Cm-242weee> 0.000E+00 0.000E+00
Cm-244-meee> 0.C00E+0¢ 0.000E+00
BC-19
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PROGRAM to CLASSIFY RADIOACTIVE WASTE
CONTAINERS for TRANSPORTATION and DISPOSAL FILE REF: IX-3
CP Deltete... Analytical Resources, Inc., 2/85 & 6/90
(Modified for DOE Radionuclides and Thermal Wattage.. DATE: 6/1/95
RP Genoni/}G Fisld.. Westinghouse-Hanford Co....6/88)
__ BY: 1R. Green ) I oo | 1S/ 95
Originally Published by the Electric Power Rescarch T.M. Kaufinan b/S/45
Institute in NP-4938 and NP-4757 CHECKED: JE. Meroada P /‘ /4;
4%+ WASTE GENERAL INFORMATION ***
Enter waste description >
" >
" >
Enter waste form ("Special” or "Normal"}——reeereercreeme > Normal >> Reqd input for DOT calculations
Enter physical form ("Solid”, "Liquid” or "Gas™)esecessseseeces > Liquid >> Reqd input for DOT calculations
Is waste Activated Metal 7 ("Yos", or "No")p——————— > No >> Reqd input for LOCFR51 calculation
Eater container type (1=55 gal. drum, 2=4x4 liner—eeer—ereerere~ > 1 |>> Reqd input for H2 calculations
3=5x5 liner, 4=6x6 liner)
Is container & vented HIC 7 ("Yes", or "No™)mmmmmmmame—-nn > No *Note: For a vented HIC, aasume
"Dats soaled” is date shipped in Cask
Enter date of curie calculations > 06/01/95
Enter date last sealed® > 06/01/95 |>>
Enter dato to be shipped > 06/01/95 {>> Must be later than Ci calcs
L T T T — > 06/01/05
CALCULATED Decay before sealing (years) |~ 0.00 |Days= 0
CALCULATED Decay before shipment (years)|= 0.00 (Days= 0
CALCULATED Duration package is sealed (years)|= 10.01 [Days= 3653
L T L e — > 10.5 |F3
Enter waste volume. > 79 |H3
CALCULATED Container void volume: 2.57 |3
Enter cstimated waste void volumeesseeec—— > P3
*e OR [ 13
Enter waste true density (vendor data)e-—-e-a—uee-- > 46.1 |Lba/F3
CALCULATED Waste void fraction |= -0.002
CALCULATED Waste void volume |= 0.0 |Pt3
CALCULATED Package interior volume = 2.965E+05 [ce
CALCULATED Waste volume = 2.237E+03 |cc
CALCULATED Total void volgme [= 7.227E+04 |co
Enter waste weight: > 365 |Lbs
CALCULATED Weight |~ 1.657TE+05 [gms
CALCULATED Wasts bulk density |= 0.7408 |gms/oe
Enter G-H2 (molecules/100 ev)- e — > 0.50
OR
Entor volume cation resin (cu ﬂ)—------------ >
Enter volume anion resin {cu fi)— >
Enter volume mix bed resin (co ﬂ)—----- >
L e T g L T N (N —— >
Enter G-H2 of other resin >
CALCULATED G-H2 for waste |= 0.00
*#* CALCULATED RESULTS ***
8C-20
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H2 Generation Summary:
Total Integrated Dose = 9.782E+02 |Rads
H2 Volume |= 1.888E+00 Jom3
H2 Conceniration{= 000261 |%
H2 Generation Rate|= 2.154E-05 |co/mr
Preasure Buildup Rato|= 1.052E-07 |pai/day
Pressure (seal o ship)j= 0.00 [psi
Enter Measured H2 Conocentration (if known)—eeee— > 0.00 %
Ratio Measured to Calculated H2 Concenirstions |= 0.00
Activity Summary @ Shipment:
Total Activity® |= 1.327E-03 [Ci (*Excludes Daughters
Specific Activity, Total® [= 0.000 mCifoc  with T 1/2 < 10 days)
Specific Activity®, T 1/2 < § Yoars |== 5.412F-04 |pCilce
T 1/2> 5 Yours |== 5.932E-03 |uCifcc
Decay Heat @ Shipment:
Decay Heat (@ Shipment |= 0.000 |Watts
or 0.000 (BTUMr
Fissile Materiat:
Fiasile Material (49 CFR 173 & 10 CFR 71) == 0.000 |pms
Other DOE Fissile Material (DOE 5480.1A) 0.000 F@s >> Isotope list is incomplete
Special Nuclear Msterial:
Special Nuclear Material (SNM) |== 0.000 |gms
Other DOE Accountable Material (DOE 5633.3) == 0.000 Jgms >> Isotope list is incomplete
Transuranics:
Specific Activity, Transuranics |== 0.000 |nCi/gms
10 CFR 61.55 Classification: Unity Fraction " Classification
Table ] Isctopes | == 0.000 |A Class A
(Long Lived) N/A B
0.000 [C Limiting Isctops
8r-90
Table 2 Isotopes |=—= 0.002 |A
(Short Lived) 0.000 |B Miscellanoous
0.000 |C
Transportation Classifioation: Unity Fraction
LSA Determination | == 4.687E-05 |LSA
Type Determination | == 2.249E-04 [Type’A'
Highway Route Conirol (HRC) Determination |== 7.498E-08 |Non HRC
Limited Quantity (LQ) Determination |== 2.249E+00 > LQ
. Advance Notification Quantity ?|== [Neo
EPA Reportable Quantity (RQ) Determination [== 4.000E-04
BC-2]
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INPUT; LISTED ISOTOPES
(***#* = Daughter Product ) Curies when Curies when
Curies or % Sealed Shipped
Total Curies
) (ONLY if entering %) = LXXXX XXX
7 P 0.000E+00 0.000E+00
C-14veeee> Q.000E+00 0.000E+00
Nae23—e> 0.000E+00 0,000E+00
CrSi—> 0.000E+00 0.000E+00
Mn-54—-> 0.000E+00 0.000E-+00
T S— 0.000E+00 0.000E+00
[ — 0.000E+00 0.000E-+00
Co-538emens> 0.000E+00 0.600E+00
Fer59ecmans> 0.000E+00 0.000E+00
Ni-5%seceu> 0.000E+00 0.000E+00
Co-60——> 1.200E-03 1.200E-03 1.200E-03
Ni-6F e 0.000E+00 0.000E+00
I85> 0.000E+00 0.000E-+00
S6-7900neus> 0.000E+00 0.000E+00
Er-8§-ceee> 0.000E+00 0.000E+00
Sr-89-—-> 0.000E+00 0.000E-+00
Sr-90-mm2 1.700E-05 1. T00E-0% L.700E-05
Y-90ueeama> e b 1.700E-05 1.700E-05
Y-91—> 0.000E+00 0.000B+00
Z5-93 > 0.000E+00 0.000E+00
Nb-93mreee> 0.000E+00 0.000B+00
Nb-94-——vere> 0.000E+00 0.000E+00
Z28-95--mmn> 0.000E+D0 0.000E+00
Nb-95ccer> 0.000E+00 0.000E+00
Nb-95m-—--> 0.000E+00 0.000E+H)0
To-99—>| | 0.000E+00 0.000EH)0
Ru-103-eeee> 0.000E+00 0.000EH)0
Fh-103m——> EE Liddd 0.000E+00 0.CO0E+HOO
Ru-106—--> 0.000E+00 0.000EHO0
Rh-106~mmeu> b s 0.000E+00 0.000E-+00
| L — 0.000E+00 0.000E+00
Cd-109—-> 0.000E+00 0.000E+00
Ag-110m——-> 0.000E+00 0.000E+00
Ag-110—> A bt 0.000E+00 0.000E+00
Sn-113—-> 0.000E+00 0.000E+00
In-113m-—> it bbb Q.000E+00 0.000E+00
Cd-113m—> 0.000E+HO 0.000E+00
Cd-115me—> 0.000E+HI0 0.000E+00
8n-119memma-> G.000E+HO 0.000E+00
Sne12 lm—-> 0.000E+00 0.000E+00
I —— 0.000E+00 0.000E+00
Te-123Mermene> 0.000E+00 0.000E+00
[T o— 0.000E+00 0.000E+00
She125weau> 0.000E+00 0.000E+00
Te-125m—u> 0. Q00E+00 0.000E+00
Sn-126—-—> 0.000E+00 0.000E+00
Sb-126m-—> b b 0. 000E+00 0.000E+00
§b-126-—> 0.000E+00 0.000E+00
Te-127meeea> 0.000E+00 0.0C0E+00
Te-127-mmma> bt ds shea 0.000E+00 0.000E-+00
Te-129n-mm-> 0.000E+00 0.000E+00
Te-129-~--> hdddd b 0.000E+00 0.000E+00
I T a— 0.000E+00 0.000E+00
1=13 Janeene> 0.000E+00 0.000E+Q0
Ca-134eenus> 0.000E+00 0.000E+00
Cs-135-—0-> 0.000E+00 0.000E+00
BC-22




WHC-SD-TP-SEP-035 Rev. 1

Cs- 136> 0.000E+00 0.000E+00 |
Cs-137——-> 1.100E-04 1.100E-04 1.100E-04
Ba-~137meee> L bhthd 1.041E-04 1.041E-04
Ba-140-——> 0.000E+00 0.000E+00
Lar140wecec> soss s 0.000E+00 0.000E+00
Ce=14]—=> 0.000E+00 0,000E+00
Pr-143cee> 0.000E+00 0.000E+00
Ce-144——> 0.000E+00 0.000E-+00
Pr-i44—-> Lbbehd bbb 0.000E+00 0.000E+00
Pr-14dm-——e> 0.000E+00 0.000E+00
Nd-147-wee> 0.000E+00 0.000E+00
Pinte 147 wemmea> U000E-+I0 0.000E+00
Pine 1480w 0.000E+00 0.000E+00
I [ —— w3y s 0.000E+00 0.000E+00
Srmi-15]aeenea 0.000E+00 0.000E+00
Eu-152-—> 0.000E+00 0.000E+00
Gd-153-——> 0.000E+00 0.000E+00
Eu-154—b 0.000E+00 0.000E+00
Eu-155-——> 0.000E+00 0.000E+00
Ene156e0eeae> 0.000E+00 0.000E+00
Tbe160mmeeme> 0.000E+00 0.000E+00
Ta-182—-> 0.000E+00 0.000E+00
Ra-226wwe-> 0.000E+00 0.000E+00
U-233-—> 0.000E+00 0.000E+00
U-234—-> 0.000E+00 0.000E+00
U-235—we> QD00E+00 0.000E+00
U-236wmeee> Q. 000E+00 0.000E+00
U237 > 0.000E+00 0.000E+00
U-238—-—-> 0.000E+00 0.000E+00
Np-237-mnens> 0.000E+00 0.000E+00
Pu-238uenen> 0.000E+00 0.000E+00
Pu-239-—-> . 0.000E+00 0,000E+00
Pu-240-——> 0.000E+00 0.000E+00
Pu-241 e 0.000E+00 0.000E+00
Pu-242-reee> 0.O00E+00 0.000E+00
Am-241 > 0.000E-+06} 0.000E+00
Am-24Im > (L.O00E+00 0.000E+00
Am-247 > [T viEe 0.000E+00 [T
Am-243-—> 0.000E+00 0.000E+00
Cm-242eee> 0.000E+00 0.000E-+H00
Cm-244-eeee> 0.000E+00 0.000E+00
BC-23
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FROGRAM t> CLASSIFY RADIOACTIVE WASTE
CONTAINERS for TRANSPORTATION and DISPOSAL FILE REF: Lower 18
CP Deitete... Analyticnl Resources, Inc., 2/85 & 6/90
(Modified for DOE Radionuclides and Thermal Waitage., DATE: 6/1/95
RP GenonifJG Field.. Westinghouse-Hanford Co....6/8%)
BY: TR Grom IR Gann| < /5155
Originally Published by the Electric Power Research T.M. Kaufman q Lisies
Instituts in NP-4938 and NP-4757 CHECKED: J.E. Mercado L. Wergent- Cfofts
./
*%* WASTE GENERAL INFORMATION ***
Enter waste description >
" >
" >
Enter waste form ("Special” or "Nomal" .. > Normal >> Reqd input for DOT calculations
Enter physicat fom ("Solid”, "Liquid” or "Gas" ye—meeer— > Liquid >> Reqd input for DOT calculations
Is waste Activated Metal ? ("Yos", or "No"jmeemeeec—— > No >> Reqd input for 10CFR61 calculation
Enter container type (1=55 gal. drum, 2=4x4 liner, > 1 |>> Reqd input for H2 calculations
3=5x5 liner, 4=6x6 liner)
Is container a vented HIC ? (*Yes", or L —— > No *Note: For a vented HIC, assume
"Date sealed” i date shipped in Cask
Eanier dats of curie calculstions > 06/01/95
Enter dats last soaled* > 06/01/95 [>>
Enter date to be shippad > 06/01/95 |>> Must be later than Ci calcs
Enter date of shipment receipt. > 06/01/05
CALCULATED Decay befors sealing (years)|= 0.00 [Days= 1]
CALCULATED Decay before shipment (years)|= 0.00 (Days= 1
CALCULATED Duration package is sealed (years)|= 10.01 |Days= 3653
Enter package interior voliime———eeee——mreee—— > 10.5 |A3
Enter waste volume > 7.9 [F3
CALCULATED Container void velume: .57 |[FQ
Enter estimated waste void volume———eear—eeees > 3
[ 1] OR [ 1]
Enter waste true density (vendor data)es—eommrv > 46.1 |Lba/Ft3
CALCULATED Waste void fraction|[= -0.040r2
CALCULATED Waste void volume [= 0.0 [F3
CALCULATED Package interior volume |= 2.965E+05 |cc
CALCULATED Waste volume = 2.23TE+05 |cc
CALCULATED Total void volume|= 7T.227E+04 |cc
Enter waste weight > 365 [Lbs
CALCULATED Weight|= 1.657E+05 |gms
CALCULATED Waste bulk density|= 0.7408 |gms/cc
Enter G-H2 (molecules/100 ev)- > 0.50
B OR
Enter volume cation resin (cu fi)— - >
Enter volume aniot resin {ou ft}-———-—rerermeemmee e >
Enter volume mix bed resin (cu ft)- e —— >
Enter volume other resin (cu f1)}— e >
Enter G-H2 of other resin >
CALCULATED G-H2 for waste = 0.00
*++ CALCULATED RESULTS ***
BL-24
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H2 Generation Summary:
Total Integrated Dose [= 1.963E+05 |Rads
H2 Volume |= I.791E+}2 [cm3
H2 Concentration |= 0.52173 |%
H2 Generstion Rate |= 4.324E-03 |co/hr
Pressure Buildup Rate[= 2.112E-05 [psi/day
Progsure (scal 10 ship)]= 0.00 |psi
Enter Measured H2 Concentration (if known)—eee——-. > 0.00 |%
Ratio Measured to Calculated H2 Concentrations |~ 0.00
Activity Summary @ Shipment:
Total Activity* {= 2.639E-01 [Ci (*Exoludes Daughters
Specific Activity, Total* |= 0601 ImCilcc  with T12< 10 days)
Specific Activity*, T 1/2 <5 Years |== 5.924E-02 |pCifce
T 1/2> 5 Years |mm L180EH0 |uCi/cc >> Verify Disposal License
Decay Heat @ Shipment:
Decay Heat @ Shipment | = 0.004 [Watts
or 0.013 [BTU/Mr
Fiasile Material:
Fissile Material (49 CFR 173 & 10 CFR 71) == 0.000 [gms
Other DOE Fissile Material (DOE 5480.1A) 0.000 [gms >> lsotope list is incomplete
Special Nuclear Material:
Special Nuclear Materia] (SNM) |== 0.000 [gms
Other DOE Accountable Material (DOE 5633 3)]~= 0.000 {gms >> Isotope list is incomplets
Transuranios:
Specific Activity, Transuranics [=w 0.000 inCi/gms
10 CFR 61.55 Classification: Unity Fraction Classification
Table | Isotopes [== 0.000 |A Class A
(Long Lived) N/A B
0.000 |C Limiting Isotope
5r-90
Table 2 Isotopes | == 0.268 (A
(Short Lived) 0.001 {B Miscellaneous
0.000 {C
Transportation Classification: Unity Fraction
LSA Detormination |== 7.563E-03 [LSA
Type Determination | = 4.166E-02 [Type'A’
Highway Route Control (HRC) Determinstion |=— 1.389E-05 [Non HRC
Limited Quantity (LQ) Determination == 4.166E+02 [> LQ
Advance Notification Quantity 7[== [No
EPA Reportabls Quantity (RQ) Deteymination |== 5.600E-02
BC-25
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INFUT: LISTED ISOTOPES
(**** = Daughter Product ) Curies when Curies when
Curies or % Sealed Shipped
Total Curies
{ONLY if entering %) = AXXXX KEXXX
H3—o> 0.000E-+00 0.000E+00
Colg——> 0.000E+00 0.000E+00
Na-2Zo> 0.000E+00 0.000E+00
Cte5 > 0.000E+00 0.000E+00
Mni-54eeau> 0.000E+00 ' 0.000E+00
Fo.55-——w> 0.000E+00 0.000E-+00
Co-57-verm> 0.000E+00 0.000E+00
Co-58—->| 0.000E+00 0.000E+00
Fo-59-maa> 0.000E+00 0.000E+00
‘Ni-59-maene> 0.000E+00 0.000E+00
Co=60-mmnne> 2.500E-01 2.500E-01 2.500E-01
o TR — 0.000E+00 0.000E+00
2053 nnena> 0.000E+00 0.000E+(D
Se- 79> 0.000E+00 Q.000E+00
Kr-85--—u> 0.000E-+00 0.000E+00
Sr-89everea> 0.000E+00 0.000E+00
Sr50emme> 1.900E-03 1.900E-03 1.900E-03
Y-90-mun> i b 1.900E-03 1.900E-03
Y-9leeer> 0.000E+00 0.000E+00
Zr-93 > 0.000E+00 0.000E+00
Nb-93peew> 0.000E-+00 0.000E+00
Nb-94eeeee> 0.000E+00 0.000E+00
Zr-95—> 0.000E+00 0.000E+00
[ — 0.000E+00 0.000E+00
L — 2.000E+00 0.000E+00
Te-99amamee> 0.C00E+I0 0.000E+00
Ru-103 > 0.000E+Q0 C.O000E+00
Rh-103m———> i b 0.000E+00 0.000E+00
Ru-106em--x> 0.000E+0Q 0.000E+00
Rhe106seee> bl bbb 0.000E+00 0.000E+00
Pd-107wwee> 0.000E+00 0.000E+00
Cd-109scc> 0.000E+00 0.000E+00
Ag-110m—> 4.000E+00 0,000E+00
Ag-110—F> b e 0.000E+HIC 0.000E+H00
8n-113-vwew> 0.000E+00 0.000E+00
In-113mee—> - hidid 0.060E+00 0.000E+00
Cd-113meeee> 0.000E+00 0.000E+00
Cd-115m—-> 0.000E+00 0.000E+00
Sn-119Mecee> 0.000E+00 0.000E+00
Sn-121me—eu> 0.000E+00 0.000E+00
50-123—--> 0.000E+00 0.00QE+00
Te-123m-—mmn> 0.000E+00 0.000E+00
Sb-124-mve> 0.000E+00 0.000E+00
Sb-125cm> 0.000E+00 0.000E+00
Te-125m—mee> 0.000E+00 0.000E+00
Sn-126weeec> (0.000E+00 0.000E+00
Sb-126m-——-> s ees 0.000E+00 0.000E+00
Sb-126—> 0 000E+00 0.000E-+00
Te-127m-—-> 0.000E+00 0.000E+00
Te-127-—-> hbhd hbdid 0.000E+00 0.000E+00
Te-129m—--> 0.000E+00 0.000E+00
Te-129—> sies e 0.600E+00 0.000E+00
I-129-eee.> 0.000E+00 0.000E-+00
=131 e 0.000E+00 0.000E+00
Cs-134mmume> 0.000E+00 0.00CE+00
C8-135mmaea> 0.000E+00 0.000E+00
BC-26
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[ [— 0.000E+00 0.000E+00
Co-137—> 1.200E-02 1.200E-02 1.200E-02
Ba-137m—> wess weia 1.135E-02 1.135E-02
Ba-140——> 0.000E+00 0.000E+00
Py T — iy wee 0.000E+00 0.000E+00
[T — 0.000E+00 0.000E+00
Pr-143 > 0.000E+00 0.000E+00
Co-144——> 0.000E+00 0.000E+00
Pr-144-—> i it 0.000E+00 0.000E+00
o — 0.000E+00 0.000E+00
Ni-147 > 0.000E+00 0.000E+G0
Pm-147-——> 0.000E+0D 0.000E+00
T T — 0.000E+00 0.000E+00
Pm-148—> wiae wred 0.000E+00 0.000E+00
[T p— 0.000E+00 0.000E+00
Eu-152—> 0.000E+00 0.000E+00
Gd-153-r> 0.000E+00 0.000E+00
Fu-154—>5 0.000E+00 0.000E+00
Bu-155——> 0.000E+00 0.000E+00
T T — 0.000E+00 0.000E+00
Th-160—-> 0.000E+00 0.000E+00
Ta-182—> 0.000E+00 0.000E+00
Ra-226—> 0.000E+00 0.000E+00
U-233 > 0.000E+00 0.000E+00
T E— 0.000E-+H00 0.000E+00
[T [ — 0.000E+00 0.000E+00
U-236-mm> 0.000E+H00 0.000E+00 |
U-237—> 0.000E+00 0.000E+00
U238—> 0.000E+00 0.000E+00
Np-237-e> 0.000E+00 0.000E+00
Pu-238— > 0.000E+00 0.000E+00
L —— 0.000E+00 0.000E+00
T YT — 0.000E+00 0.000E+00
Pu-24]—e> 0.000E+00 0.000E+00
Pu-242——> 0.000E+00 0.000E+00
Am-241-ee> 0.000E+00 0.000E-+00
Am-242m—> 0.000E+00 0.000E+00
Am-242—> e wees 0.000E+00 0.000E+00
Am-243—> 0.000E+00 0.000E+00
Cm-242—u> 0.000E+00 0.000E+00
Cm-244ee> 0.000E+00 0.000E+00
BC-27
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PROGRAM to CLASSIFY RADIOACTIVE WASTE
CONTAINERS for TRANSPORTATION and DISPOSAL FILE REF: Lower 28
CP Deltete... Analytical Resources, Inc., 2/85 & 690
(Medified for DOE Radionuclides and Thermal Wattage.. DATE: 6/1/95
RF Genoni/JG Field.. Westinghouse-Hanford Co....6/88)
. BY: IR. Green f< ers/ss
Originally Pubjished by the Electric Power Research T.M. Ksufinan 4 Wiy Ts
Institute in NP-4938 and NP-4757 CHECKED: LE. Mercado /4 & /u/f '3
*** WASTE GENERAL INFORMATION ***
Entor wasta description. >
“ >
" : >
Enter waste form ("Special® or "Normal"}——emeeeee——— > Normal >> Reqd input for DOT calculstions
Enter physical form (*Solid”, "Liquid” or S —— > Liquid >> Reqd input for DOT calculstions
Iz waste Activated Motal 7 [ T T —— > No >> Reqd input for 10CFRE1 caloulation
|
Entor containes type (1=55 gal. drum, 2=4x4 linorrmrm—eeee- > 1 |>> Reqd input for H2 calculations
3=5x5 liner, 4=6x6 liner)
I# container & vented HIC 7 (*Yes*, or "No™j—emeem—ee- > No *Note: For a ventad HIC, assume
"Date sealed” is date shipped in Cask
Enter date of curie salculstions > 06/01/95
Enter dato last sealed* > 06/01/95 [>>
Enter dte to be shippad > 06/01/95 15> Must be Iater than Ci calcs
Enter date of shipment receipt————ee———Q——.___ > 06/01/05
CALCULATED Decay before sealing (yeass)[= 0.00 |Days= 0
CALCULATED Decay before shipment (years)|= 0.00 |Days= 0
CALCULATED Duration package is sealed (years)|= 10.01 [Days= 3653
Enter packagoe interior volumees———veeroo el > 10.5 |P3
Enter waste volume. > 7.9 |F3
CALCULATED Container void valume: 2.57 |3
Enter estimated wasts void volume-—eeee——eeer— > %]
[ 1] OR L 1]
Enter wasts true density (vendor data)y-—— —cerr > 46.1 |Lbw/Ft3
CALCULATED Waste void fraction f= -0.002
CALCULATED Wasts void volume |= 0.0 |Pt3
CALCULATED Package interior volume |= 2.965E+05 [cc
CALCULATED Wasts volume |= 2.23TE+0S cc
CALCULATED Tota] void volume = T.227E+04 |cc
Enter waste weight. > 365 |Lbs
CALCULATED Waight|= L65TE+05S {pms
CALCULATED Wasts bulk density|= 0.7408 Igmslcc
Enter G-H2 (molecules/100 ev)- > 0.50
. OR
Enter volume cation resin (o) fi)e——— e rree—neeee >
Enter volume anion resin (cu f)e—meeeee— o >
Enter volume mix bed resin (ot f)eeemmmeamaeee————— >
Enter volume other resin (ou ft)}—-eeermmcemmsseese e >
Enter G-H2 of other resin: >
CATCULATED G-H2 for waste|= 0.00
*** CALCULATED RESULTS *#**
BC-28
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H2 Generation Summary:
Total Intograied Dose |= 6.081E+04 {Rads
H2 Volume |= 1.174E+02 |om3
H2 Concentration |= 0.16218 [%
H2 Generation Rate |= 1.339E-03 |co/hr
Pressure Buildup Rate |= 6.540E-06 |psi/day
Pressurs (seal to ship)|= 0.00 [psi
Enter Measured H2 Concentration (if known)-——— > 0.00 |%
Ratio Measured to Calculsted H2 Concentrations |= 0.00
Total Activity® |= 8.132E-02 [Ci (*Exciudes Daughters
Specific Activity, Total® |= 0.000 lmCifcc _with T 1/2 < 10 days}
Specific Activity®, T 1/2 < 5 Years |w= 9.888E-03 |uCifce
T 1/2> 5 Yoays [sem 3.633E-0]1 |uCilce
Decay Heat @ Shipment:
Decay Heat @ Shipment |= 0.001 |Watts
or 0.004 (BTU/r
Fiasile Material:
Fissile Matarial (49 CFR 173 & 10 CFR 71)|=— 0.000 |gms
Other DOE Fissile Material (DOE 5480.14) 0.000 [gms >> Isotope list is incomplete
Special Nuclear Material:
Special Nuclear Material (SNM) [ == 0.000 |gma
Other DOE Accountable Material (DOE 5633,3)|== 0.000 jgms >> Isotops list is incomplets
Transuranics:
Specific Activity, Transuranics [== 0.000 |[nCi/gms
10 CFR 61.55 Classification: Unity Fraction Classification
Tabie | Isotopes == 0.000 (A Class A
(Long Lived) N/A B
* 0.000 |C Limiting Isotope
Sr-%0
Ly e 0.045 |A
(Short Lived) 0.000 {B Miscellancous
0.000 |C
Transportation Ciassification: Unity Fraction
LSA Determination |== 2.016E-03 |LSA
Type Determination | 1.229E-02 [Type'A’
Highway Route Contro (HRC) Determination | == 4.095E-06 |Non HRC
Limited Quantity (LQ) Determination |== 1.229E+02 |[>LOQ
Advance Notification Quantity ?|=« [No
EPA Reportable Quantity (RQ) Determination |== 1.310E-02
BC-29
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INFUT: LISTED ISOTOPES

(**** = Daughter Product ) ] [ Curies when
Curies or % Sealed Shipped
Total Curics
(ONLY if entering %) = XEXAX XXXLX :
H-3emeeea> 0.000E+00 0.000E+00
[ofy [ —" 0.000E+00 0.000E+00
P —" 0.000E+00 0.000E+00
Cr-51-meee> 0.000E+D0 0.000E+00
Min-54--eui> 0.000E+00 0.000E+00
Fo-55--—-> 0.000E+00 0.000E+00
Co-3T-reema> 0.000E+00 0.000E+00
Co-58—-—> 0.000E+00 0.000E+00
Fe-59—> 0.000E+)0 0.000E+00
Ni-59:—-> 0.000E+00 0.000E+00¢
Co-60—> 7.900E-02 7.900E-02 7.900E-072
[ — 0.O00E+QD 0.000E+00
Zn-65—ree> 0.000E+00 0.000E+00
S6-79mmmm> 0.000E+00 0.000E+00
Kr-85-—> 0.000E+00 0.000E+00
Sr-89-em> 0.000E+HI0 0.000E+00
Sr-20-e—> 3.200E-04 3.200E-04 3.200E-04
Y-90-——> b roau 3.200E-04 3.200E-04
Y-9]——> 0.000E+H0 0.000E+00
Zr-93 > 0.000E+00 0.000E+00
Nb-93m-—w> 0.000E-+I0 0.000E+00
Nb-94reaae> 0.000E+00 0.000E+00
Z2-95 e 0.000E+QQ 0.000E+00
Nb-95wreue> 0.000E+00 0.(00E+00
Nb-95m-rewee> 0.000E+00 0.000E+00
Te-99reeens> 0.0D0E+00 0.000E+00
Ru-103meeaa> 0.000E+Q0 0.000E+00
Bh-103m-mnna> ke ki 0.000E+00 0.000E+00
Ru-106--mer> 0.000E+00 0.000E+00
Rh-106+e—--> i hbdd 0.000E+00 0.000E+00
Pd-107—e> 0.000E+00 0.000E+00
Cd-109vmma> 0.000E+00 0.000E+00
Ag-110m-—em> 0.000E+00 0.000E+00
Age110-mmeee> Lihdd hidad 0.000E+00 0.000E+00
Sn-113e——> 0.000E+00 0.000E+00
In-113mee-> bt i 0.000E+00 0.000E+00
Cd-113me-au> 0.000E-+00 0.000E+00
Cd-115m-m-r> 0.000E+00 0.000E+00
5n-119m-—eeuu> 0 000E+00 0.000E+00
Sn-121mem-> 0.000E+00 0.000E+00
Sn-1230—> 0.000E+00 [
Te-123meee> 0,000E+00 0.000E+00
Sb-124-weee-> 0.000E+00 0.000E+00
Sb-125—> 0.000E+0D 0.000E+00 |
Te-125mamme> 0.000E+00 G¢.000E+00
8n-126-—-> 0.000E+0G 0.000E+00
8Sb-126me—-> ihsid b 0.000E+00 0.000E+00
5b-126——> 0.000E+00 0.000E+00
Te-127me—-> 0.000E+00 0.000E+00
Te-127-—--> bbb hhdis 0.000E+00 0.000E+00
Te-129m.-—--> 0.000E+00 0.000E+00
Te129——> o2 b 0.000E+00 0.000E+00
J-129~mmn> 0.000E+00 0.000E+00
I-131eeeee> 0.000E+00 0.000E+00
Cs-134—mea> 0.0G0E+00 0.000E+00
Co-135mmmm> 0.000E+00 0.000E+00
BC-30
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[ 77— 0.000E+00 0.000E+00
Cs-137--> 2.000E-03 2.000E-03 2.000E-03
Ba-137me-> i e 1.892E-03 1.892E-03
Ba- 140> 0.000E+H00 0.000E+00
La-140—-> sk e 0.000E-+00 0.000BE+00
[« T T — 0.000E+00 0.000E+00
Pr-143 > 0.000B+00 0.000E+00
Co-144-ceeu> 0.000E+00 0.000E+00
Pr-144—> At ey 0.000E+00 0.000E+00
LT —— 0.000E+00 0.000E+00
Nd-147—-> 0.000E-+00 0.000E+00
Prv-147--mu> 0.000E+00 0,000E+00
Pm-1481m1-——ea> 0.000E+00 0.000E+00
Pm-148-——> weae et 0.000E+00 0.000E-+00
[ I J— 0.060E+00 0.000E+00
Eu-152—-> 0.000E+00 0,000E+00
Qd-153 > 0.000E+00 0.000E+00
j T Y —y 0.000E+00 0.000E+00
Eu.]55——> 0.000E+00 0.000E+00
Eu-156——> 0.000E+00 0,000E+00
Tb-160ee> 0.000E-+00 0.000E+00
Ta-182—> 0.000E+00 0.000E+00
Ra-226——-> 0.000E+00 0.000E+00
U-233-0e> 0.000E+00 0.000E+00
| H 7 T — 0.000E+00 0.000E+00
U-235meeea>] - 0.000E+00 0.000E+00
I T— 0.000E+00 0.000E+00
U-237——> 0.000E+00 0.000E+00
U238 0.000E+00 0.000E+00
Np-237-eme-> 0.000E+00 0.000E+00
Pu-238-—--> 0.000E+00 0.000E+00
[ [ — 0.000E+00 0.000E+00
Pu-240—> 0.000E+00 0.000E+00
[y T— 0.000E+00 0.000E+00
Pu-242-—-> 0.000E+00 0.600E+00
Am-24f o> 0.000E+00 0.000E+00
An-242mmeee> 0.000E+00 0.000E+00
Am-242—> I s 0.C00B+00 0.000E+00
Am-243 > 0.000E+00 0.000E+00
Cm-242——> 0.000E+00 0.000E+00
Cm-244-——> " 0.000E+00 0.000E+00
BC-31
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PROGRAM to CLASSIFY RADIOACTIVE WASTE
CONTAINERS for TRANSPORTATION and DISPOSAL FILE REF: Lower 38
CP Deltste... Analytical Resources, Inc., 2/85 & 6/90
{Modified for DOE Radionuclides and Thermal Wattage.. DATE: 6/1/95
RP GenonifJG Field.. Westinghouse-Hanford Co....6/88)
BY: JR. Green ) I Cones
Originally Poblished by the Elsotric Power Research T.M. Kaufinan :
Institute in NP-4938 and NP-4757 CHECKED: JL.E. Mercado d 8
!
*** WASTE GENERAL INFORMATION **+
Enter wasts deacription >
L] 3 >
" >
Enter waste form ("Special” or "Normal"}——veeeee—— . > Nonmal >> Reqd input for DOT calculations
Enter physical form ("Solid”, "Liquid" or "Gas")eree e > Liquid >> Reqd input for DOT calculations
s waste Activated Metal ? ("Yes", or "No™jrememr——meme > No >> Reqd input for 10CFR6] calculstion
Enter container type (1=55 gal. drum, 2=4x4 linar > t [>> Reqd input for H2 calculstions
3=3x5 liner, 4=6x6 liner)
ks container a vented HIC 7 {"Yes", or "No"ore—ereeem > No *Note: For a vented HIC, assume
"Date sealed” is dats shipped in Cask
Enter date of curis calculations > 06/01/95
Enter dats last sealed* > 06/01/95 |>>
Enter dats to be shipped > 06/01/95 |>> Must be later than Ci calcs
Enter date of shipment receipt > 06/01/05
CALCULATED Decay before sealing (years)|= 0.00 [Days= 0
CALCULATED Decay before shipment (years)|= 0.00 [Days= 1]
CALCULATED Duration package is sealed (years) |- 10.0] |Days= 3653
Enter package interior volume > 314 |P3
Enter waste volume. > 22.1 [F3
CALCULATED Container vaid volume: 9.30 [F3
Enter estimated waste void volume > F3
L L] OR £ 1]
Enter waste true density (vendor daia)ee——omeerer— > 46.1 |Lbs/Ft3
CALCULATED Wasts void fraction |= -0.001
CALCULATED Waste void volume [= 0.0 [F3
CALCULATED Package intetior volumo = B.892E+05 |eo
CALCULATED Waste volume = 6.258E+05 oo
CALCULATED Total void volume [= 2.626E+05 |cc
Enter waste woight > 1020 {Lbs
CALCULATED Weight |~ 4.631E+05 |gms
CALCULATED Wasts bulk denaity [= 0.7400 jgms/cc
Enter G-H2 {molecuies/100 ev)--—menea. > 0.50
OR
Enter volume cation sesin (cu Ajem-eecceee e 7 >
Enter volume anion resin (cu fy——e—mee— >
Enter volume mix bed resin (cu fl)- e —— >
Eater volume other resin (c8 fi}—rremememmeeaanee e >
Enter G-H2 of other resin >
CALCULATED G-H? for waste [~ 0.00
*** CALCULATED RESULTS ***
BC-32
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H2 Generation Summary:
Total Integraied Doss [= 1.382E+04 |Rads
H2 Volume |= 7.456E+0] |cm3
H2 Concentrxiion |= 0.02838 (%
H2 Generstion Rate |~ 8.504E-04 |oc/hr
Pressure Buildup Rats |« 1.143E-06 [psi/day
Pressure (geal to ship)|= 0.00 |psi
Enter Measured H? Concentration (O T am—— > 0.00 |%
Ratio Moasured to Calculated H2 Concentrations |= 0.00
Activity Summary @ Shipment:
Total Activity* |= 6.463E-02 [Ci (*Excludes Daughters
Specific Activity, Total® |= 0.000 ImCifco  with T 1/2 < 10 days)
Specific Activity*, T 1/2 < 5 Years|== 9.704E-02 [pCifoc
T12>5 Yoars (== 1.033E-H |uCifec
Decay Heat @ Shipment:
Decay Hest @ Shipment |= 0.000 (Watts
or, 0.001 |BTU/Mr
Fiasile Material:
Fissile Material (49 CFR 173 & 10 CFR 71)| == 0.000 |gms
Other DOE Fixsile Material (DOE 5480.1A) 0.000 (gms >> Isotope hist is incomplete
Special Nuclear Material:
Special Nucioar Material (SNM)| == 0.000 |gms
Other DOE Accountabls Material (DOE 5633.3)|== 0.000 jgms >> Isotopo list is incomplete
Transuranics:
Specific Activity, Transuranics == 0.000 [nCi/gms
10 CFR 6].53 Classification: Unity Fraction Classification
Table 1 Izotopes |== 0.000 |A Class A
(Long Lived) N/A B
0.000 |C Limiting Isotope
S$r-90
_Table 2 Isotopes (== 0436 |A
(Short Lived) 0.002 |B Miscell
' 0.000 |C
Transportation Classificstion: Unity Fraction
LSA Determination |== 4.160E-03 [LSA
Type Determination | m= 2.738E-02 {Type'A'
Highway Routs Control (HRC) Detsrmination == 9.128E-06 |[Non HRC
Limited Quantity (LQ) Determination |== 2.738E+02 > LQ
. Advance Notification Quantity ?{== [No
EPA Reportable Quantity (RQ) Detetmination == 1.421E-01
BC-33
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_INPUT: LISTED ISOTOPES
( **** = Daughtor Product ) Curies when Curies when
Curies or % Secaled Shipped
Total Curies
{ONLY if entering %) = X0xx XXX
) ; B P—Y 0.000E+00 0.000E+00
[o B I I— 0.000E+00 0.000E+00
Na-22-mmm> 0.CO0E+00 0.000E+00
Cr=5)emeesl> 0.000E+00 0.060E+00
[y m— 0.000E+00 0.000E+00
Fo-58ce-> 0.000E+00 0.000E+00
Co-537e—> 0.000E+00 0.000E+00
(o). 0% 1 S— 0.000E+00 0.000E+00
Fo-5%een—> 0.000E+00 0.000E+00
Ni-50emeea> 0.000E+00 0.000E+00
Cotilmmmenr> 9.300E-04 9.300E-04 9.300E-04
Ni-63neeana> 0.000E+00 0.000E+00
2 L — 0.000E+00 0.000E+00
[ E— 0.000E+00 0.000E+00
Kr-85—> 0.000E+00 0.000E-+00
[ J— 0.000E+00 0.000E+00 |
Sr-90——>> 8.700E-03 8.700E-03 8.700E-03
L G b s £.700E-03 8.700E-03
Y-9]-veea> 0.000E+D0 0.000E+00
Zr-93 e 0.000E+0{) 0.000E+00
Nb-93mee—-> 0.000E+00 0.000E+00
oL o L — 0.000E+040 0.000E+00
Zr-95-—> 0.000E+D0 0.000E+00
T — 0.000E+00 0.000E+00
Nb-95m—weee> 0.000E+00 0.000E+00
To-99veeme> 0.000E+00 0.000E+00
Ru-103wweeea> 0.000E+00 0.000E+00
Rh-103me> shen sxan 0. 000B+00 0.000E+00
Ru-106we—-> 0.000E+00 0.000E+00
Rh~106-meea> had i it 0.000E+00 0.000E+00
Pd-107-een"> 0.000E+00 0.000E+00
Cd-109——e> 0.000E+00 0.000E+00
Ag-110m-eee> 0.000E+00 0.000E+00
Ag-110—> bl b 0.000B+00 0.000E+00
En-113 e Q. D00E+0) 0.000E+00
In-113m—ae> bt s 0.000E+00 0.000E+00
Cd-113m-meaa> 0.000E+00 0.000E+00
Cd-115mmeeee> 0.000E+00 0.000E+00
L G — 0.000E+00 0.000E+00
Sn-121m-—--> 0.000E+00 0.000E+00
50-123-—-> 0.000E+00 0.000E+00
Te-123mmeee> 0.000E+00 0.000E+00
Sb-124-—-> 0.000E+00 0.000E+00
Sb-12 5> 0.000E+00 0.000E+00
Te-125m-—eee> 0.000E+00 0.000E+00
So-126—> ) : 0.000E+00 0.000E+00
Sb-126meees> bbb Lot d 0.000E+00 0.000E+00
8b-126we> 0.000E+00 0.000E+00
Te-127meee-> 0.000E+0( 0.000E+00
Teo-127meu> i b 0.000E+00 0.000E+00
Te-129m-mene> 0.000E+00 0.000E+00
Te-128ea> R bbb 0.000E+00 0.000E+00
1-129--—-> 0.000E+00 0.000E+00
I-13]——> O.000E+00 0.000E+00
Cs-134—r> 0.000E+00 0.000E+00
C3-135meen> 0.000E+00 0.000E+00
BC-34
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Ca- 136> 0.000E+00 0.000E+00 |
Cy-137—> 5.500E-02 5.500E-02 5,500E-02
T g — A s 3.203E-02 3.203E-02
TP, N— 0.000E+00 0.000E+00
La-140-—> sang bbb 0.000E+00 0.000E+00
Co-14]-—weu> 0.000E+00 0.000E+00
Pr-143cean> 0.060E+00 0.000E+00
(o) 7 T— 0.000E+00 0.000E-+00
Pr-144——.> i e 0.000E+00 0.000E+00
Pr-t44meeee—> 0.0C0E+00 0.000E+00
Nd- 147> 0.000E+00 0.000E+00
Pm-147m~—> 0.000E+00 0.000E+00
Pm-148m-vese> 0.C00E+00 0.000E+00
Pm-148-—> e e 0.000E+00 0.000E-+00
Sm-151——> 0.000E+00 0.000E+00
Eu-152ceee> 0.000E+00 0.000E+00
Gd-153—=.> 0.000E+00 0.000E+00
Bu-154eea> 0.000E+00 0.000E+00
Eu-155—-> 0.000E+00 0.000E+00
Eu-156-—e> 0.000E+00 0.000E-+00
BT — 0.000E+00 0.000E+00
Ta-182-wewe> 0.000E+00 0.000E+00
Ra-226—--w> 0.000E-+00 0.000E+00
V233> 0.000E+00 0.000E+00
U-234—> 0.000E+00 0.000E+00
U-235—w> 0.000E+00 0.000E+00
U-2360e—-> 0.000E+00 0.000E+00
U-237 > 0. 000E+00 0.000E+()
U-238-mmeea> 0.000E-HIO 0.000E+00
Np-237—eeea> 0.000E+00 0.000E+00
Pu-238——> 0.000E+00 0.000E-+00
Pu-239e—> 0.000E+00 0.000E+00
Pu-240-——.> 0.000E+00 0.000E+00
Pu-241 e 0.000E+00 0.000E+00
Pu-242—u> 0.000E+00 0.000E+00
Am-24)weee> 0.000E+00 0.000E+00
Am-142meee—> 0.000E+00 0.000E+00
Am-242———> e e 0.000E+00 0.000E+00
Am-243eeee> 0.000E+00 0.000E+00
Cm-242w—> 0.000E+00 0.000E+00
Cm-244——eu> 0.000E+00 0.000E+00
BC-35
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PROGRAM to CLASSIFY RADIOACTIVE WASTE
CONTAINERS for TRANSPORTATION and DISPOSAL FILE REF: Lower 43
CP Deltete.. Analytical Resources, Inc., 2/83 & 6/90
(Modified for DOE Radionuclides and Thermal Wattage.. DATE: 6/1/95
RP Genoni/JG Field.. Westinghouse-Hanford Co....6/88)
BY: JR Green O g CrS/95
Originally Published by the Flectric Power Research T.M. Kaufman ’ &/ _5/-/95-
Institute in NP-4938 and NP-4757 CHECKED: J.E. Meroado A 6 /(v /9 <
**+ WASTE GENERAL INFORMATION ***
Enter waste deacription >
" >
" >
Enter waste form ("Special® or "Normal"—-ceme-ccerceee > Nommal >> Reqd input for DOT oalculations
Enter physical form ("Solid", "Liquid” or "Gas™)~———- > Liquid >> Reqd input for DOT calculations
Is waste Activated Metal 7 ("Yes", or "No")eeeoo e > No >> Reqd input for 106CFR6 ] calculstion
Enter container type (1=55 gal. drum, 2=4x4 liner—----rrerseneeseee > 1 |>> Reqd input for H2 calculstions
3=5x5 liner, 4=6x6 liner)
Is contuiner a vented HIC ? ("Yes", or "No")jeeeeceo——— > No *Note: For a vented HIC, assume
"Date scaled” is date shipped in Cask
Enter date of curie calculations > 06/01/95
Enter date last sealod* > 06/01/95 |>>
Enter dats 1o be shipped > 06/01/95 |>> Must be Iater than Cj calcs
g D ———— > 06/01/05
CALCULATED Decay before sealing (vears) |« 0.00 [Days= /]
CALCULATED Decay before shipment (years)|= 0.00 |Days= 0
CALCULATED Duration package is sealed (years)|= 10.01 {Days= 3653
L T —— > 314 |F3
Entet waste volume. > 22.1 [F3
CALCULATED Conlainer void volume: 9230 [R3
Enter estimated wasts void volumo———rrveceeereer > F3
*e OR L1}
Enter waste true density (vendor data)———omemeee.... > 46.1 {Lbs/F13
CALCULATED Waste void fraction |= -0.001
CALCULATED Waste void volume [= 0.0 I3
CALCULATED Package mterior volume |= 8.892E+05 jec
CALCULATED Waste volume |= 6.258E+05 |fec
CALCULATED Total void volume |= 2.626E+405 |oc
Enter waste weight > 1020 [Lbs
CALCULATED Weight |= 4.631E+05 |gms
CALCULATED Waste bulk density |= 0.7400 |gms/cc
P g e L L —————— > 0.50
. Ok
Enter volume cation resin (S0 ft)—-eesmeesesmcacsccee. >
Enter volume anion resin (o fi)e-ne-. >
Enter volume mix bed resin (cu fi)- S >
Enter volume other resin (oit fl)--—aeneeee >
Enter G-H2 of other resin >
CALCULATED G-H2 for waste = 0.00
**#+ CALCULATED RESULTS *¢*
BC-36
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H2 Generation Sumtnary:
Total Integrated Dose |= 8.231E+04 |Rads
H2 Volume|= 4.441E+12 |cm3
H2 Concentration |= 0.16881 |%
H2 Generation Rato |= 5.065E-03 |co/hr
Prossure Buildup Rate|= 6.808E-06 |psi/day
Pressure (seal to ship)|= 0.00 |§m
Enter Measured H2 Concentration (if known)————- > 0.00 (%
Ratio Messured to Caiculated H2 Concentrations |= 0.00
Activity Summary @ Shipment:
Total Activity* |= 3,780E-01 [Ci (*Exciudes Danghters
Specific Activity, Total* j= 0.00] |mCi/ec  with T 1/2 < 10 days)
Specific Activity®, T 1/2 < 5 Yeary |== 5.302E-01 |uCilcc
T 1/2 > 5 Yours == 6.040E-01 {uCilcc
Decay Heal @ Shipment:
Decay Heat (@ Shipment |= 0.002 |Watts
or 0.008 |BTUMr
Fissile Material:
Fiagile Material (49 CFR 173 & 10 CFR 71)|== 0.000 |gms
Other DOE Fissile Material (DOE 5480.1A) 0.000 |gms >>Isctope list is incomplete
Special Nuclear Material:
Special Nuclear Material (SNM) | m= 0.000 |gms
Other DOE Accountable Material (DOE 5633.3) == 0.000 {gms >> lactope list is incomplete
Transuranics:
Specific Activity, Transuranios |me= 0.000 |nCi/gms
10 CFR 61.55 Classification: Unity Praction Classificaiion
Table 1 lsotopes |== 0.000 [A Class B
{Long Lived) N/A B
0.000 [C Limiting lsotope
8r-90
Table 2 Isotopes | == 2.398 |A
(Short Lived) 0.011 |B Miscelianecus
0.000 |C
Transportstion Classification: Unity Fraction
LSA Determination |== 2.311E-02 [LSA
Type Determination == 1.543E-01 |Type'aA’

Highway Routs Control (HRC) Determination 5.143E-05 {Non HRC

Limited Quantity (LQ) Determination 1.543E403 > LQ

Advance Notification Quantity 7 No

EPA Reportable Quantity (RQ) Determination (== 7.830E-01

BC-37
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INPUT: LISTED ISOTOFES
{**** = Daughter Product ) Curies when Curies when
Curies or % Sealed Shipped
Total Curiea
(ONLY if entering %) = EXEXX XXKXX
He3eorme> 0.000E+00 0.000E+00
Celden> 0.000E+00 0.000E+00
Na-22ee> 0.000E+00 0.000E+00
Cr-51-———> 0.000E+00 0.000E+00
Mn-54weeeea> 0.000E+00 0.000E+00
Fe-55rmew> 0.000E+00 0.000E+00
Co-57——=> 0.000E+(0 0.000E+00
[T M—y 0.000E+00 0.000E+00
Fe-39m...> 0.000E+00 0.000E+00
Ni-59mreae> 0.000E+00 0.000E+00
Com50eer-> 3.000E-02 3 000E-02 3.000E-02
Ni=63e—> 0.000E+00 0.000E-+00
Zn-65—ere> 0.000E+00 0.060E+00
50-7ewewe> 0.000E+00 0.000E+00
Kr-85ww> 0.000E+00 0.000E+00
] ] —— 0.000E+00 0.000E+00
Sr-90-a-> 4.800E-02 4.800E-02 4.800E-02
Y-90-——> bkl b 4.800E-02 4.800E-02
Y-8l ) 0.000E+0D 0.000E+00
Zr-93 o> 0.000E+00 0.000E+00
Nb-93ppymmmeee 0.000E+00 0.000E+00
Nb-94enmana> 0.000E+00 0.000E+00
25295 O Q000E+00 0.000E-+00
Nb-95eceme> 0.000E+00 0.000E+00
Nb-95mv——-> « 0.000E+00 0.000E+00
Te 99 ammen> 0.000E+00 0.000E+00
Ru-103——-u> 0.000E+00 0.000E+00
Rb-103m-—-> hhaid hthd 0.000E+00 0.000E+00
Ru-1{6-sese> 0.000E+00 0.000E+0
Rh-106-—~> LAl Lhddd 0.000E+00 0,000E+00
Pd-107wewe> 0.000E+00 0.000E+00
Cd-109w—-> 0.000E+00 0.000E+00
Ag-110m-—eea> - 0.000E+00 0.000E+00
Ag-110-—--> hried bbb 0.000E+00 0.000E+00
Sp-113.—> 0.000E+00 0.000E+00
In-113m-—-> bbb Lhddd 0.000E+00 0.000E+00
Cd-113mere> 0.000E+00 0.000E+00
Cd-115m--> 0.000E+00 0.000E+00
Sn-119mmmee> 0.000E+00 0.000E+00
Sn-121m-mree-> 0.000E+00 0.000E+00
Sn-123 > 0.000E+00 0.000E+00
Te-123p—mmen> 0.000E+00 0.000E+00
Sb-124eecer> 0.000E+00 0.000E+00
8b-125weese> 0.000E-+00 0.000E+00
Te-125m-——> 0.060E+00 0.000E+00
SN-126-eee> 0.000E+00 0.000E+00
Sb-126m~—-> e bkt d 0.000E+00 Q.000E+0¢
Sb-126ve > 0.000E+00 0.000E+0G
Te-127mwwe—> 0.000E+00 0.000E+00
Te-127wvee-> haidd bt 0,000E+00 0.000E+00
Ta- 120> 0.000E+00 0.000E+00
Te-129-=mmu> b i 0.000E+00 0.C00E+00
1129 0.Q00E+00 0.000E+00
113 1> 0.000E+00 0.000E+00
Ca+134mmmene> 0.C00E+00 0.000E+00
Cs-135me> 0.000E+00 0.000E+00
BC-38
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Ca-136—> 0.000E+00 0.000E+00 |
Ca-137—> 3 000E-01 3.000E-01 3,000E-01
[T — *oer ey 2.838E-01 2.838E-01
Ba- 140> 0.000E+00 0.000E+00
La-140—> = sine 0.000E+00 0,000E+00
Co- 141> 0.000E+00 0.000E+00
[ — 0.000E+00 0.000E+00
Ce-144—> 0.000E+00 0.000E+00
Pr-144—> *aax sees 0.000E+00 0.000E+00
LY T — 0.000E+00 0.000E+00
Na-147—> 0.000E+00 0.000E+00
Ty — 0.000E+00 G.000E+00
o T — 0.000E+00 0.000E+00
P 148> veee wiis 0.000E+00 0.000E+00
Sm-151—> 0.000E+00 0.000E+00
Fu-152-—e> 0.000E+00 0.000E+00
Gd-153—> 0.000E+00 0.000E+00
Fu-154—> 0.000E+00 0.000E+00
Eu-155—> 0.000E+00 0.000E+00
Eu-156—> 0.000E+00 0.000E+00
Tb-160—> 0.000E+00 0.000E+00
Ta-182—ee> 0.000E+00 0.000E+00
[P T— 0.000E+00 0.G00E+00
U233—mn> 0.000E+00 0.000E+00
U234 0.000E+00 0.000E+00
T235s 0.000E+00 0.000E+00
U-236> 0.0600E+00 0.000E+00
U237 0.000E+00 0.000E+D0

U-238——> 0.000E+00 0.000E+00 ]
[ — 0.000E+00 0.000E+00
Pu-238-m> 0.000E+00 0.000E+00
Pu-239—> 0.000E+00 0.000E+00
Pu-240——> 0.000E+00 0.000E+00
Pu-24] > 0.000E+00 0.000E+00
Pu2dt> 0.000E+00 0.000E+00
Am-24]een> 0.000E+00 0.000E+00
Am-243me— > 0.000E+00 0.000E+00
Am-247 veee> [l e 0.000E+00 0.000E+00
Am- 243> 0.000E+00 0.000E+00
Cm-243—> 0.000E+00 0.000E+00
Cr-244——> 0.000E+00 0.000E+00

BC-39
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PROGRAM to CLASSTFY RADIOACTIVE WASTE
CONTAINERS for TRANSPORTATION and DISFOSAL FILE REF: Lower 58
CP Deltete... Analytical Resources, Inc., 2/85 & 6/90
(Modified for DOE Radionuclides and Thermal Wattage., DATE: 6/9/95
RP Genonl/IG Ficld. . Westinghouse-Hanford Co....6/88)
BY: TR Green (VT Cog 2 : [
Originally Published by the Electric Power Rescarch T.M. Kaufman EA 0/9/85
institute in NP-4938 and NP-4757 CHECKED: J.E. Mercado e /t ‘ﬁ‘-
*** WASTE GENERAL TNFORMATION ***
Enter wasie description >
w E
” >
Enier waste form ("Special” o "Normal"}——ee e > Normal >> Read input for DOT caiculations
Enter physical form ("Solid", "Liquid” or e T T— > Liquid >> Reqd input for DOT calculations
Is waste Activated Metal 7 (" Yes™, or (-3 S— > No >> Reqd input for 10CFR61 calculations
Enler container type (1=55 gal, drum, 2=4x4 hiner. - > 1 [>> Reqd input for H2 calculations
3=5x35 liner, 4=6x6 liner)
Is container & vented HIC 7 "V &s", or "No"jorm——— > No *Note: For a vented HIC, assume
“Daie sealed" is date shipped in Cask
Enter date of curie caloulations > 06/01/95
Enter date lagt scaled® > 06/01/95 [>>
Enter date {o be shipped > 06/01/95 [>> Must be Ialer than Ci calcs
Enter date of shipment receipt > 06/01/05
CALCULATED Decay befors seuling (yearsyi= *0.00 |Days= [1]
CALCULATED Becay before shipment (years) | = 0.00 |Days= []
CALCULATED Duration package is sealed (years)|= 10.01 [Days= 3653
Enter package interior volume > 10.5 [Fi3
Enter waste vol > 79 |F3
CALCULATED Container void volume: 257 [F3
Enter estimated wasie void volume—————— > Fi3
L] OR "
Enter waste true density {vendor data)}—————— 46.1 [Lbs/F13
CALCULATED Waste void fraction |- -.002
CALCULATED Waste void volume|= 0.0 [FG3
CALCULATED Package interior volume |= 2.965E+05 Jec
CALCULATED Waste volume|= 2.237E+05 cc
CALCULATED Total void volume|= 7.227E+04 |cc
Enter waste weight > 365 [Lbs
CALCULATED Weight[= 1.657E+05 [gms
CALCULATED Waste bulk density = 0.7408 |gms/cc
Enter G-H2 (molecules/ 100 evim—m———— . > 0.50
OR
Enter volume cation resin (cu A)—m—em—————s >
Enter volume anion resin (cu A} s >
Enter volume mix bed resin (cu L >
Enter volume other resin (cu f)--m- T T E T T
Enter G-H2 of other resi T > .
CALCULATED G-H2 for waste|~ 0.00
BC-40
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*** CALCULATED RESULTS ***
H2 Generation Summary:
Total Integrated Dose = 7.840E+04 |Rads
H2 Volume = 1.514E+02 [em3
H2 Concentration|= 0.20898 %"
H2 Generation Rate|= 1.726E-03 |joc/hr
Pressure Buildup Rate|= 2.432E-06 |psi/day
Pressure (seal to ship){= 0.00 [psi
Enter Measured H2 Concentration (if knowny-coecc— > 0.00 |%
Ratio Measured 1o Caloulated H2 Concentrations = 0.00
Activity Summary @ Shipment:
Total Activity* = T.053E-01 [Ci (*Excludes Daughiens
Specific Activity, Total* = 0.000 ImCi/ecc  with T 1/2 <10 days)
Specific Activity®, T 3/2 < 5 Years|===| 2.272E-02 |uCilcc
T 1/2 > 5 Years |===| 4.708E-01 [pCifce
Decay Heat @ Shipment:
Decay Heat @ Shipment{= 0.002 [Wans
or 0.005 |BTUMr
Fissile Material:
Fissile Material (49 CFR 173 & 10 CFR 71)[===] 0.000 [gms
Other DOE Fissile Material (DOE 5480.1A) 0.000 {gms >> lsolope list is incomplete

Special Nuclear Material:

Special Nuclear Material (SNM) | ===| 0.000 |gms
Other DOE Accountsble Material (DOE 5633.3)]===] 0.000 |gms >> Isotope list is incomplete
Transuranics:
Specific Activity, Transuranics === 0.000 [nCi/gms
10 CFR 61.53 Classification: Unity Fraction Classification
Tabie | Isolopes |===| 6.000 {A Class A
{Long Lived) NIA B
0.000 ;C Limiting Isotope
§r-90
Table 2 Isolopes | == 0.103 [A
(Short Lived) 0.000 (B Miscellaneous
0.000 |C
Transpartiation Clossification: Unity Fraction
LSA Determination | === 2.985E-03 |LSA
Type Determination | === 1.657E-02 [Type'A'
' Highway Route Control (HRC) Determination| === 5.524E-06 [Non HRC
Limited Quantity (LQ) Determination [s~=| LESTEHDZ |>1.Q
Advance Notification Quanlity ?|===/No
EPA Reportable Quantity {RQ) Determination [=== 2.190E-02
BC-4]
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INPUT: LISTED TSOTOPES
( **** = Daughter Produict ) Curies when Curies when
Curies or % Sealed Shipped
Total Curies
(ONLY if enttering %) = XXXO0 000K
H3—=> 0.000E+00 0.000E+00
Clde> 0.000E+00 0.000E+00
Na-22——> 0.000E+00 0.000E+00
Cr5l—"> 0.000E+00 0.000E+00
YT 7 — 0.000E+00 0.000E+00
Fe-35—> 0.000E+00 0.C00E+00
Co-S7—>5 0.000E+00 0.000E+00
Co-58—> 0.000E+00 0.000E+00
[ PN — 0.000E+00 0.000E+00
Ni-5——> 0.000E+00 0.000E+00
Co60—> 1.000E-01 1.000E-01 1.000E-01
Y po— ¢.000E+00 0.000E+00
7Y — 0.060E+00 0.000E+00
[ [ — G.000E+00 0.000E+00
[ p— 0.060E+00 0.600E+00
[T — - 0.000E+00 0.000E+00
S1-90—> 7.300E-04 7.300E-04 7.300E04
Y90—> e et 7.300E-04 7.300E04
g p— 0.000E+00 0.C00E+00
Zr93 > 0.G00E+00 0.006E+00
Nb-9Im—-> 0.000E+0C 0.000E+00
Nb-94—> 0.000E+00 0.000E+00
Zr 95— 0.0G0E+00 0.000E+00
Nb-95—> 0.000E+00 0.000E+00
Nb-935 e : 0.000E+00 0.006E+00
Te99—> 0.000E+00 0.000E+00
Ru-103——> 0.000E+00 0.000E+00
Ri-103m—> ey e 0.000E+00 0.000E+00
Ru-106—> 0.000E+00 0.000E+00
Rh-106—> e e 0.000E+00 0,000E+00
Pd-107—> 0.000E+00 0.000E+00
Cd- 00— 0.000E+00 0.600E+G0
Ag-110me—> 0.G00E+00 0.000E+00
Ag-110—> i . 0.000E+00 0.000E+00
Sn-13——> 6.000E+00 0.00GE+00
Il B3m—> e e 0.000E+00 0.000E+00
Cd-113m—> C.000E+00 0.000E+00
Cd-115m—> 0.G00E+00 0.000E+00
Sn<i PDm——> 0.000C+00 0.000E+00
Sn-12lm—> 0.060E+00 0.000E+00
[k p— 0.000E+00 0.000E+00
T — 0.000E+00 0.000E+00
Sh 12— 0.000E+00 0.000E+00
§b-125——> G.000E+00 0.000E+C0
Te-135m—> 0.000E+00 C.000E+00
Sn-126—> 0.060E+00 0.000E+00
Sb-126m—-> e e 0.000E+00 0.000E+00
Sb-176—> 0.600E+00 0.000E+00
Te-13Tm—> 0.060E+00 0.000E+00
Tel27—> e g G.000E+00 0.000E+00
Te-129m—> 0.000E+00 0.000E+60
Te- 1203 besd L 0.000E+00 0.GO0E+00
125> 0.000E+00 0.0G0E+00
31— 0.000E+00 0.000E+00
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Cs-134—> 0.000E+00 0.000E+00 |
[P Y S— 0.000E+00 0.000E+00
Cal36—> G.000E+00 ~ 0.000E+00
Ca- 137> 4.600E-03 4.600E-03 4.600E-03
Ba-137me—> e [ 4332E-03 4.352E03
Ba-140—> 0.G00E+00 0.000E+00
IR T — e e 0.000E+00 0.000E+00
Co-[A]-—> 0.000E+00 0.000E+00
Prladi——> 0.000E+G0 0.000E+00
Ce- 14— 0.000E+00 0.000E+00
Pr-144—> wise e 0.000E+00 0.000E+00
Prl4dm—-> 0.000E+00 0.060E+00 |
7 — 0.000E+00 0.000E+00
P 147——> 0.000F+00 0.000E+00
Pr-148m——> 0.000E+00 0.000E+00 |
Pm-148—> [ i 0.000E+00 0.000E+00 |
Sm-15]—> 0.000E+00 0.000E+00
T | — 0.000E+00 0.000E+00 |
Gd-153—> 0.000E+00 0.000E+00 |
Eu-154—> 0.000E+00 0.000E+00
T | J— 0.000E+00 0.000E+00
Eu-13%6—— 0.000E+00 0.000E+00 |
T — C.000E+00 0.000E+00
Ta-182—> 0.000E+00 0.000E+00
[T 7 — 0.C00E+00 0.000E+00
U-233—> 0.000E+00 0.000E+00
[ — 0.000E+00 0.000E+00
U.235——> 0.000E+00 0.000E+00
U36—> G.000E+00 0.000E+00
U237 0.000E+00 0.000E+00
U-23——> 0.000E+00 0.000E+00
Np-237—> 0.000E+00 C.000E+00
Pu-238—m> 0.000E+00 0.000E+00
Pu-239——> 0.000E+00 0.000E+00
TS 7 T — 0.000E+00 0.000E+0D
Pu-2dl——> C.000E+00 0.000E+00
Pu24i———> 0.000E+00 0.000E+00
Am-41—> 0.000E+00 0.000E+00
Y7 T — 0.000E+00 G.000E+00
Am-242—> D e 0.000E+00 0.000E+00
Am-243 > 0.000E+00 0.000E+00
Cen-142—> 0.000E+00 0.000E+00
Cm-24dm> 0.000E-+00 0.000E+00
B(-43
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“PROGRAM to CLASSIFY RADIOACTIVE WASTE
CONTAINERS for TRANSPORTATION and DISPOSAL FILE REF: Lower 65
CP Deltete... Analytical Resources, Inc., 2/85 & 6/90
(Modified for DOE Radionuclides snd Thermal Wattage.. DATE: 6/1/95
RP Genoni/JG Field..Westinghouse-Hanford Co....6/88)
BY: IR Green Yl
Originally Published by the Elactric Power Rescarch T.M. Ksufinan
Institate in NP-4938 and NP-4757 CHECKED: 1.E. Mercado 4 2 %w, 2 .
/
*** WASTE GENERAL INFORMATION ***
Enter waste description >
" >
" >
Enter waste form ("Special” or "Normal*}-e-eeceeeeeesecae > Normal >> Reqd input for DOT calculations
Enter physical form ("Solid", *Liquid” or "Gas™)—wmevee—— > Liquid >> Reqd input for DOT calcuiations
Is waste Activaied Metal ? (*Yes", or "No")——oi— > No >> Reqd input for 10CFRS1 caloulstion
Enter container type (1=53 gal. drum, 2=4x4 liner- > 1 [>> Regd input for H2 caloulations
3=5x5 liner, 4=6x6 liner)
Is container a vented HIC ? ("Yes", or "No")r=——eemeeeer > No *Note: For a vented HIC, sasume
"Date soaled” is date shipped in Cask
Enter daie of curie calculations > 06/01/95
Enter date last sealed®. > 06/01/95 [>>
Enter dats o be hipped > 06/01/95 |>> Must be later than Ci calcs
Enter dats of shipment receipt-- > 06/01/05
CALCULATED Decay before sealing (yeam)|= 0.60 |Days= 4]
CALCULATED Decay before shipment (years) |= 0.00 |Days= 0
CALCULATED Duration package is sealed (years)|= 10.01 |Days= 3653
Enter package interior volume —————ceceeaneeaae . > 314 |3
Enter waste volum > 22.1 |F3
CAILCULATED Container vaid volume: .30 |[FQ3
Enter estimated waste void volume. > 3
E L] OR ”n
Enter waste true density {vendor data)}————o—— > 46.1 |Lbs/F13
CALCULATED Waste void fraction|= -0.001
CALCULATED Waste void volume |= 0.0 |F3
CALCULATED Package interior volume |= 8.892E+05 |cc
CALCULATED Wasts volume |~ 6.258E+05 |oc
CALCULATED Total void volume |« 2.626E+05 |ce
Enter waste weight > 1020 |Lbs
CALCULATED Weight|= 4.631E+05 |gms
CALCULATED Wasts bulk density j= (.7400 |gms/ce
Enter G-H2 (molocules/100 ev)esse. > 0.50
B OR
Enter volume cation resin (cu ft)— >
Enter volume anion resin (cu fl)--—--. >
Enter volume mix bed resin (cu ft)s—eme e — e >
Enter volume other resin (cu f)-mm-mmneemmmmm e >
Enter G-H2 of other resin >
CALCULATED G-H2 for waste |= 0.00
vee CAT CULATED RESULTS *#+
BC-44
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H2 Generation Summary:
Total Integrated Doss [= 2.502E+04 |Rads
H2 Volume |= 1.350E+02 {cm3
H2 Conoentration = 0.05136 |%
H2 Generation Rats fw 1.539E-03 |co/br
Pressure Buildup Rate (= 2.069E-06 |psi/day
Pressure (seal to ship)|= 0.00 |psi
Enter Measured H2 Concentration (if known)--ee—e——n > 0.00 %
Ratio Measured to Caloulated H2 Concentrations |= 0.00
Activity Summary @ Shipment:
Total Activity® [= 1.170E-01 |Ci (*Exchudes Daughters
Specific Activity, Total* [= 0.000 [mCifoc  with T 1/2 < 10 dayy)
Specific Activity®, T 1/2 <5 Years |== 1.767E-01 |uCilce
T1/2>5 Years|=~ 1.870E-0] |uCi/ec
Decay Hoat @ Shipment;
Decay Hest @ Shipment = 0.001 |Watts
or 0.002 ([BTU/r
Fissile Material:
Fissile Material (49 CFR 173 & 10 CFR 71)|mw 0.000 |gms
Other DOE Fissile Material (DOE $480.1A) 0.000 |gms >> Isotope list is inoomplete
Special Nuclear Material:
Special Nuclear Material (SNM) == 0.000 |gms
Other DOE Accouniable Material (DOE 5633,3) (== 0.000 |gms >>Isotope fist is incomplete
‘Traasuranics:
Specific Activity, Transuranics [== 0.000 [nCi/gms
10 CFR 61.53 Classification: Unity Fraction Classification
Table 1 Isotopes == 0.000 |A Class A
{Long Lived) N/A B
0.000 |C Limiting Isotope
Sr-90
Table 2 Isotopes |== 0.799 |A
{Short Lived) 0.004 |B Miscellansous
0.000 |C
Transportstion Classification: Unity Fraction
LSA Determination == 7.637E-03 [LSA
Type Determination [== 5.014E-02 [Type'A’
Highway Route Control (HRC) Determinstion { == 1.671E-05 [Non HRC
Limited Quantity (LQ) Determination == 5.014E+02 |> LQ
Advance Notification Quantity 7|== 'No
EPA Reportable Quantity (RQ) Determination [== 2.601E-01
BC-45
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“INPUT: LISTED ISOTOFES
(**** = Daughter Product ) Curies when Curies when
Curies or % Scaled Shipped
Total Curias
(ONLY if entering %) = XXIXX XXXXY
H-3eee> 0.D00F-+00 0.000E+00
C-l4eeer> 0.000E+00 0.000E+00
Na-22-ee> 0.000E+00 0.000E-+H00
Cr-5]ee—> (. 000E-+HID 0.000E+00
Ma-54——> 0.000E+00 G.000E+00
| f— 0.000E+00 0.000E+00
Co-57—we> 0.000E+00 0.000E+00
Co-58cem-> ' 0.000E+00 0.000E+00
Foe59mmea> 0.000E+00 0.000E+00
Ni-5%-—e> 0.000E+00 (1.000E+00
[0/ 9T W— 1.000E-03 1.000E-03 1.000E-03
Ni-63—> 0.000E+00 0.000E+00
Z0-65mnme> 0.000E+00 0.06)E+00
56-T9emna> 0.000E+00 0.000E+00)
Kr-85—.> 0.000E+00 0.000E+00
Sr+89-—re> 0.000E+00 0.000E+00
Sr-90-reee> 1.600E-02 1.600E-02 1.600E-02
Y-90wewe> Lidsd hid 1.600E-02 1.600E-02
Y9 > 0.000E+00 0.000E+00
ZE-9 3> 0.000E+00 0.000E+00
Nb-93mmmee> 0.000E+00 C.000E+O0
Nb-94-mmen> 0.000E+00 0.000E+0¢
7198 0.000E+00 0.000E+00
Nb-95-——> G.000E-+00 0.000E-+H00
Nb-95m-—-n> +  0.000E+00 0.000E+00
L —— 0.000E+00 0.000E-+H00
Ru-103-cee> 0.000E+00 0.000E+00
Rh-103i11-mr-> e b 0.000E+00 0.000E+00
Ru-106---—> 0.000E+00 0.000E+00
Rh-106-nees-> hbdid iadad 0.000E+00 0.000E+00
Pd-107—> 0.000E+00 0.000E+00
Cd-109 > Q.000E+00 0.000E+00
Ap-110masae-> 0.000E+00 0.000E+00
AR-110-n> b b s 0.000E+00 0.000E-+H)0
Sn-113weec> 0.000E+00 0.000E+00
In-113m-——> L bk i 0.000E+00 0.000E+00
Cd-113m-——> 0.000E+00 0.000E+00
Cd-115m—-> 0.000E-+00 0.000E+00
Sn-119m—> 0.000E+00 0.000E+00
80-12Imeee-> 0.000E-+0)0 0.000E+00
Sn-123—-> 0.000E+00 0.000E+00
Te-123m——->> 0.000E+00) 0.000E+00
Sb-124—e-> 0.000E-+H00 0.000E+00
8b-125—e> 0.000E+00 0.000E+00
Te-125m-wwe> 0.000E+00 0-000E+00
Sn-126-——> 0.000E+00 0.000E+00
Sb-126m-——> bk b (- O00E+00 0.000E+00
Sh-126-——2 0.000E+0Q0 0.000E+)0
Te-127m-—-> 0.000E+00 0.000E+00
Te-127-—-> hihd b 0.000E+00 0.000E+00
Te-129ma-e—> 0.000E+00 0.000E+00
Te- 129> i hiid 0.000E+00 0.000E+00
[-129mnen> 0.000E+00 (G.000E+00
113 eemnns> 0.000E+00 0.000E+00
Cs-134mece> 0.000E+00 0.0G0E+00
C5-135-meea> 0.000E+00 0.000E+00
BC-46
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(S T— 0.000E+00 0.000E+00
Cs-137—u> 1.000E-01 1.000E-01 1.000E-01
Ba-137m~—> anax ees 9.460E-02 9.460E-02
Ba-140——> 0.000E+00 0.000E+00
La-140-ce> b e 0.000E+00 0.000E+00
Co-14]c—> . OO00E+00 0.000E+00
Pr-143—.> 0.000E+00 0.000E+00
Co-]44mmeuac’> 0.000E+00 0.060E+00
Pr-144-ce> i bbbk 0.000E+H00 0.000E+00
Pr-144meeees-> 0.000E+00 0.000E-+00
Nd-147-weeee> 0.000E+00 0.000E+GD
2 L — 0.000E+00 0.000E+00
Pm-148m-—> 0.000E+00 0.000E+00
Pti-148-reee>> wx9e sees 0.000E+00 0.000E+00
7o ) — 0.000E+00 0.000E+00
Eu-152-——> 0.000E+G0 0.000E+00
[ "I | & — 0.000E-+00 ~ {.000E+00
En-154e—> 0.000E+00 0.000E+00
Eu.155-——> 0.000E+00 0.000E+00
[T T — 0.000E+00 0.000E+00
Th=160w—> 0.000E+00 0.000E+00
Ta-182eeeu> 0.000E+00 0.000E+00
Ra-226——> 0.000E+00 0.000E+00
U-233—> 0.000E+00 0.000E+00
U.234——> 0.000E+00 0.000E+00
U-235—> 0.000E+00 0.000E+00
U-236weemee> 0.000E+00 0.000E+00
LV 2— 0.000E+00 0.000E+0()
U238 > 0.000E+00 0.000E+00
Np-237em—> 0.000E+00 0.000E+00
Pu-238-eeee> 0.000E+00 0.000E+00
Pu-239eeeu> 0.000E+00 0.000E+00
Pu-240—eena> 0.000E+00 0.000E+00
Pu-24]-—eeu-> 0.000E+00 0.000E+00
Pu-242 > 0.000E+00 0.000E+00
Am-24]--men> 0.000E+00 0.000E+00
Am-242m——> 0.000E+00 0.000E+00
Am-242veeee> s L 0.000E+00 0.000E+00
YT — 0.000E+00 0.000E+00
C=242wmmee> 0.000E+00 0.000E+00
[ 7T — 0.000E+00 0.000E-+00
BC-47
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PROGRAM to CLASSIFY RADIOACTIVE WASTE .
CONTAINERS for TRANSPORTATION and DISPOSAL FILE REF: Lower 78
CP Deitete... Anslytical Resources, Inc., 2785 & 6/90
{Modilied for DOE Radionuclides and Thermal Watiage.. DATE: 6/9/95
RP Genoni'JG Ficld.. Westinghouse-Hanford Co....6/88)
BY: J.R. Green "y ?g := o ¢/
Originally Fublished by the Electric Power Research T.M. Kaufman 7i bz/l 1?'-
Institute in NP-4938 and NP-4757 CHECKED:  £yap[TE. Mercado . _lesizse5T
*** WASTE GENERAL INFORMATION ***
Enter waste description >
w >
W >
Eunder waste form ("Special® or "Nommal" ) —o—— > Nommal >> Reqd input for DOT calcufations
Enter physical form ("Solid®, "Liquid” or "Gas" }———r > Liquid >> Reqd input for DOT calculations
{is waste Activated Metal 7 [ Ty — > No >> Reqd input for 1I0CFR61 caiculations
Enter container type (1=55 gal. drum, 2=4x4 liner- > 1 |>> Reqd input for H2 calculations
3=5x5 liner, 4=6x6 liner)
L e L S T Ty Sm——— > No *Note: For a vented HIC, assume
"Date sealed” is date shipped in Cask
Enter date of curie calculations > 06/01/95
Enter date last sealed®. > 06/01/95 |>>
Enter date to be shipped > 06/01/95 |>> Must be Jater than Ci calcs
Enter date of shipment receipt > 06/01/05
CALCULATED Decay before sealing (years)}= '0.00 [Days= []
CALCULATED Decay before shipment (years)|= 0.00 [Days= 0
CALCULATED Duration package is scaled (years) |~ 10.01 |Days= 3633
Enter package interior volume: > 314 [R3
Enter waste volume: > 2.1 |Fi3
CALCULATED Container void volume: 930 [Fi3
Enler estimated waste void volume—————— > Fa
[23 OR [1]
Enter wasie true density (vendor data)—————— > 46.1 (Lbs/F13
CALCULATED Wasie void fraction| = -0.001
CALCULATED Waste void volume |= 0.0 [Ft3
CALCULATED Package interior volume|[= B.892E+405 Jcc
CALCULATED Wasie volume[= 6.258E+05 [ce
CALCULATED Total void volume|= 2.626E+05 [cc
Enter waste weight > 1020 {Lbs
CALCULATED Weight[= 4.631E+05 fgms
CALCULATED Waste bulk density|= 0.7400 |gms/cc
Enter G-HZ (molecules/ 100 ¢v) > 0.50
OR
Enter volume cation resin {ou R)eec——— >
Enter volume anion resin (cu A}—————— e E
Enter volume mix bed resin (cu Ap——eee i >
Enter volume other resin (cu i}———m e 3
Enter G-E2 of other resin >
CALCULATED G-H2 for waste = 0.00
BL-48
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*** CALCULATED RESULTS *+*

H2 Generation Summary:
Total Integrated Dosc|= 1.289E+04 |Rads
H2 Volume = 6.954E+01 fem3
H2 Concentration{= 0.02647 |%
H2 Generation Rate|= 7.932E-04 |cc/r
Pressure Buildup Rate|= LO66E-06 [psi/day
Pressure (seal to ship) (= 0.00 [psi
Enter Measured H2 Concentration {if known)——e— > 0.00 [%
Ratio Measured to Calculated H2 Concentrations = 0.00
Activity Summary @ Shipment:
Tolal Activity* |= 6.041E-02 |Ci (*Excludes Daughters
Specific Activity, Total*[= 0.000 [mCifecc with T 12 < 10 days)
Specific Acvity®, T 172 < 5 Years| === 9.187E-02 |pCifec
T 12> 5 Years[=== 9.653E-62 |uCifec
Decay Heat @ Shipment:
Decay Heat (@ Shipment [= 0.000 [Watts
or 0.001 {BTU/Mr
Fissile Material;
Fissile Material (49 CFR 173 & 10 CFR 71)|=== 0.000 |gms
Other DOE Fissile Material (DOE 5480.1A) 0.000 jgms >> Isotope list is incomplete
Special Nuclear Material:
Special Nuclcar Material (SNM)| =] 0.000 (gms
Other DOE Accountable Material (DOE 5633.3)[===] 0.000 {gms >> Isolope list is incompiete
Transuranics:
Specific Activity, Tronsuranics === 0.000 (nCi‘gms
10 CFR 61.55 Classification: Unity Fraction Classilication
Table 1 Isotopes|w== 0.000 (A Class A
(Long Lived) NA B
0.000 [C Lamiting Isolope
8r-90
Tabie 2 Isolopes [x== 0.415 [A
(Short Lived) 0.002 [B Miscellaneous
0,000 [C
Transportation Classification: Unity Fraction
LSA Determination | === 3.960E-03 |LSA
Type Determination |=== 1.597E-02 [Type'A'
Highway Route Contrel (HRC) Determination | === 8.655E-06 |Non HRC
Limited Quantity (LQ) Determination === 23976402 |> LQ
Advance Notification Quantity ?1===[No
EPA Reportable Quantity (RQ) Determination [=== 1.350E-01
BC-49
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INPUT: LISTED ISOTOPES
{***% = Daughter Product J Curies when Curies when
Curies or % Sealed Shipped
Total Cunes
(ONLY if entering %) = 1KXK XRXXK
£ — 0.000E+00 0.000E+00
C-l4> 0.000E+00 0.000E+00
Na-2Ze—> 0.000E+00 0.000E+00
Cr3l—> 0.000E+00 0.0G0E+00
Min-34—=> 0.0006E+C0 0.000E+00
Fe-55——u> 0.000E+00 0.000E+00
Co3 Tom> 0.000E+00 0.000E+00
Co-38—> 0.000E+00 0.000E+00
[ p—— 0.000E+00 0.000E+00
Ni-$9: 25 0.000E+00 0.000E+00
Co-60—> 1.100E-04 i.100E-04 1.100E-04
N p— ¢.000E+00 0.000E+00
Zo65—> 0.000E+00 0.000E+00
[ [ ey 0.000E+00 0.000E+00
Kr-85-5 0.000E+G0 0.000E+00
Sr-89-l5 0.000E+00 0.000E+00 |
Sr90——> §300E-03 §300E-03 8.300E-03
Y.90——> e Ly §.300E03 8.300E-02
] — 0.000E+00 0.600E+00
Zr93—> 0.000E+00 0.000E+00
X — C.000E+00 . 0.000E+00
[T M— G.000E+00 0.GO0E+00
Zr95—i> 0.000E+00 0.000E+00
Nb-85——> G.000E+00 0.000E+00
Nb-95m—> 0.000E+00 0.000E+00
X — 0.000E+00 0.000E+00
Ru-103—> 0.000E+00 0.000E+00
[T Y Pr— e veed C.000E+CD 0.000E+00
Ru-106—-> 0.000E+00 0.000E+00
Rh-106——% e wiae 0.000E+00 G.000E+00
Pd-107—> 0.000E+00 G.000E+00
[aF T — C.000E+00 0.000E+00
ORI — 0.000E+00 0.000E+00
Aglll—> e vy 0.000E+00° 0.000E+G0
sn-113—=> 0.0G0E+00 0.000E+00
In-113m—0>5 wew i 0.000E+00 0.000E+00
Cd-113m—> 0.000E+00 0.000E+00
Cd-113m——> 0.000E+00 0.000E+00
Sn-119m——> 0.000E+G0 0.000E+00
Sh- 12 I C.000E+00 0.000E+00
[ — 0.000E+00 0.000E+00
Te-123m—> 0.000E+00 0.000E+00
S0-124—> 0.000E+00 0.000E+00
Sb-135——> 0.000E+00 0.000E+00
Te-125m—> 0.060E+00 0.000E+00
Sn-126=—> 0.000E+00 0.000E+00
S5b-126m—>| _ veee s 0.000E+0D 0.000E+00
$b-126—> 6.000E+00 0.000E+00
Te-127m——> 0 00GE+00 0.000E+00
Te127—5 e vees 0.000E+00 0.000E+00
Te-129m—> B 0.000E+00 0.000E+00
Terl29—5[ ek e 0.000E+00 0.000E+00
1-120—> 0.000E+00 ¢.000E+00
i3 ——> 0.000E+00 0.000E+G0
BC-50
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Cs-134--> 0.000E-+0G 0.000E+00
Cs-135we> 0.G00E+00 0.C00E+00
Cs-136——> 0.000E+00 0.000E+00
Cs-137—wne> 5.200E-02 5.200E-02 5.200E-02
[P I — i T 4.919E-02 4919E-02
[T T — 0.000E+00 0.000E+00
La-ld0e—ee> e een 0.000E+00 0.000E+00
[STNT ) p— 0.000E+00 0.000E+00
Pr-143—-> 0.000E+0Q 0.000E+00
Ce-144e—> G.000E+00 0.000E+00
Pr-144—> e LR 0.000E+00 0.000E+00
[ T T —— 0.000E+00 0.000E+00
LT S — G.000E+00 0.000E+00
T — 0.0C0E+00 0.000E+00
Pm-148me—r> 0.000E+00 0.000E+00
[ T T — fadd Labd 0.000E+00 0.000E+00
Sm-151—= 0.000E+00 0.000E+00
Eu-152ewe> G.000E+00 0.000E+00
Gd- 153> (XN 0.000E+00
Eu-154-5 0.G00E+00 0.000E+00
Eu-155—> 0.000E+00 0.000E+00
Euw-156-—-> 0.000E+00 0.000E+00
Th-1 60 e CG.000E+00 0.000E+H)0
Ta-182-mee> 0.000L+00 0.000E+00
[ S [ — G.000E+00 0.000E+}Q
U235 0.000E 00 0.000E+00
U234 0.000E+00 G.000E+00
U238 0.000E+00 0.000E+00
U-236—> 0.000E+00 0.000E+00
U-237ec > 0.000E+00 0.000E+00
U-238—-> 0.000E+00 0.G00E+00
[T T — 0.000E+00 0.000E+00
Pu-238—-..> 2.000E-12 2.000E-12 2.000E-12
Pu-239.—> 2.000E-12 2.000E-12 2.000E-12
Pu-240——.> 2.000E-12 2.000E-12 2.000E-12
Pu-24] > 2.000E-12 2.000E-12 2.000E-12
Pu-242—.. > 2.000E-12 2.000E-12 2.000E-12
Am-24]e—> 2.000E-12 2.000E-12 2.000E-12
Am-24Im—. > 0.000E+00 0.000E+00
Am-242emee> S sead 0.000E+00 0.0G0E+00
Arn-243-—-> 0.000E+00 0.000E+00
Cm-242—eee> 0.000E +00 0.000E+00
Cin-244—-> 0.000E+00Q Q.000E+00
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WHC-SD-TP-SEP-035 Rev. 1
8.0 PACKAGE TIEDOWN SYSTEM EVALUATION

8.1 SYSTEM DESIGN

The six nylon straps and fasteners used to tie down the metal boxes to the
trailer shall meet the reguirements of 49 CFR 393.102, "Tiedown Assemblies.”
‘Bracing will include I beams chained to the trailer, with one I beam on each of
the four linear sides of the boxes for added stability to help prevent the load
from shifting forward or backward or side to side on the trailer during transfer.
However, credit for compliance to DOT Regulations will be taken primarily from
the use of the six 12,000-1b-rated nylon straps.

8.2 ATTACHMENTS AND RATINGS
The number of tiedowns (i.e., nylon straps) is determined as follows:
Given: N, = (lLoad) (0.5)/Working Load Limit (WLL) of Straps
* Box containing three columns:

24,900 1b x 0.5/12,000

1.0375 rounded up to 2 (2 straps used)

* Box containing four columns:

1

21,700 1b x 0.5/12,000 = 0.904 rounded up to 1 (2 straps used)
* Box containing five columns:

8,230 1b x 0.5/12,000 = 0.3429 rounded up to 1 (2 straps used).
In conclusion, based on the ¥I1 of the straps and the number of straps used

per box, the tiedown system used for transfer is acceptable and meets DOT
requirements set forth in 49 CFR 393.102.
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9.0 REFERENCES

10 CFR 71, "Energy," Code of Federal Regulations, as amended.

49 CFR 173, "Transportation," Code of Federal Regulations, Subpart I, and
178.350.

49 CFR 393.102, "Tiedown Assemblics," Code of Federal Regulations, as amended.

Capital Industries, Inc., Container Certification Analysis for Part Number
S 0600 0600 0104, Capital Industries, Inc., Seattle, Washington.

RL, 1994, Hanford Site Radiological Control Manual, HSRC-1, U.S. Department of
Energy, Richland Operations Office, Richland, Washington.

WHC, High-Integrity Container, 300 Year, HS-V-P-0036, Westinghouse Hanford
Company, Richland, Washington.
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