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Abstract:  The purpose of this Packaging Design Criteria (PDC) is to
provide criteria for the Safety Analysis Report for Packaging (SARP)
(Onsite). The SARP provides the evaluation to demonstrate that the
onsite transportation safety criteria are met for the transport and
storage of the 324 Building vitrified encapsulated material in the
GNS-12 cask. In this application, the approved PDC provides a formal
set of standards for the payload requirements, and guidance for the
current cask transport configuration and a revised storage seal and
primary 1id modification design.
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GNS-12 PACKAGING DESIGN CRITERIA

1.0 INTRODUCTION

1.1  BACKGROUND

Encapsulated vitrified materials (Isotopic Heat Sources) are currently
stored in the Pacific Northwest National Laboratory (Pacific Northwest)
324 Building located in the 300 Area. As part of the 324 Building transition
program, the vitrified material, encapsulated in (steel canisters);, must be
removed. The canisters will be transported onsite in the GNS-12 cask for
interim storage until final disposition of the material is determined. The
GNS-12 cask, designed and fabricated by GNS Gesellschaft fiir Nuklear-Service
mbH, Essen, was a certified Type B(U) Packaging, which complies with the 1985
Safety Series No. 6 (IAEA 1990) requirements of the International Atomic
Energy Agency (IAEA) for transport of sealed canisters of vitrified
radioactive materials. The cask held a Competent Authority Certification
[USA/0441/B(U), Rev. 0 (1991-1993), see Section 6.3] by the U.S. Department of
Transportation (DOT) for the same material. The GNS-12 cask was originally
designed to transport isotopic heat sources (™7Cs/sr boresilicate glass)
encapsulated in steel canisters from the USA to the Federal Republic of
Germany (FRG). The cask, which can accommodate up to three such canisters, is
designed and fabricated as a composite type container with lead shielding in
between outer and inner steel liners.

1.2 PURPOSE AND SCOPE

The purpose of this Packaging Design Criteria (PDC) is to provide
criteria for the Safety Analysis Report for Packaging (SARP) (Onsite). The
SARP provides the evaluation to demonstrate that the onsite transportation
safety criteria are met for the transport and storage of the 324 Building
vitrified encapsulated material in the GNS-12 cask. In this application, the
approved PDC provides a formal set of standards for the payload requirements,
and guidance for the current cask transport configuration and a revised
storage seal and primary 1id modification design.

The SARP will be approved by Pacific Northwest and the Westinghouse
Hanford Company (WHC), including Quality Assurance (QA) and Safety, to
authorize onsite interarea transfer. Due to the large quantities of
radioactive materials being classified as Highway Route Controlled Quantity
(HRCQ), the SARP will also require the approval of the U.S. Department of
Energy (DOE), Richland Operations Office (RL).

1.3 JUSTIFICATION

Presently, there are 32 steel canisters being stored in the
324 Building. This material must be removed to allow for the 324 Building to
be decommissioned. The cask that will be used for the campaign must:

1. Provide adequate shielding. for operational personnel.



WHC-SD-TP-PDC-033 Rev. 1

2. Maintain the encapsulated vitrified material in its original
configuration during normal and accident transport conditions.

3. Effectively dissipate payload thermal heat loads.
4, Maintain the material in a nonreactive environment during storage.

5. Be compatible with the 324 Building facility and operation
requirements. :

6.  Provide ease of operation for loading, unloading, transporting,
maintaining, and storing.

The packaging that best meets these requirements is the GNS-12 cask.

2.0 PACKAGE CONTENTS

2.1  PAYLOAD DESCRiPTION

The payload (Figure 1) for the GNS-12 packaging system will consist of
borosilicate glass encapsulated in steel canisters (PNL-6790/UC-510). The
borosilicate glass matrix constituents were immobilized to yield a product
with a predetermined thermal decay heat and surface radiological dose rate.
The canisters' radiochemical characteristics for thermal heat load range
between 1330 and 2285 W each. Radiological gamma exposure rates on contact
are between 112,000 R/h (1,120 Sv/h) to 310,000 R/h (3,100 Sv/h). For
purposes of this PDC, 100 R/h is conservatively assumed to equal 1 Sv/h.

Figure 1. Heat Source (Canister) Payload Configuration.
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2.2 RADIOACTIVE MATERIALS

The vitrified enchsulated material to be transported contains
significant amounts of Cs and *Sr. Three specific campaigns (RLFCM-7,
RLFCM-8, and RLFCM-9) were performed by Pacific Northwest. during heat source
(canister) development. Figure 2 shows the canister filling process.

Figure 3 provides graphs depicting the specific oxide in glass weight percent
of all three canister campaigns.

Figure 2. Canister Filling Process.

Ca and Sr
Concentratss e .
Glass Former 2 uents to
lcmmlc-ls Foed Nozzle — Of1-Gas
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Feed
Pump Melter

Feed Makeup Malter Foed
Tank Tank

Turntabie

2.2.1 Source Term

The worst case canister inventory was taken from the Safety Analysis
Report (SAR) for the CASTOR GSF cask (GNS 1990). The GNS-12 cask will contain
the same type of material that the CASTOR GSF cask will contain; therefore,
the source term information from the CASTOR GSF cask (GNS 1990) also applies
to the GNS-12 cask. Table 1 Tists the worst case canister activities from the
CASTOR GSF SAR and the activities of their equilibrium daughter as calculated
by ORIGEN. It also-lists the maximum cask activities assuming a loading of
three canisters per cask. Note also that the daughter products included in
Table 1 contribute less than 1% to the total radiological dose.
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Figure 3. Canister Campaign Graphs.
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Table 1. 6NS-12 Source Term.

Nuclide Single Canister Maximum Cask Nuclide Single Canister Maximum Cask
Activity, Ci Activity, Ci* Activity, Ci Activity, C*
®sr 2.1 E+05 6.3E£+05 24TH 3.4 E-06 1.0 E-05
oy 2.1 E+05 6.3 E+05 Bempy 3.4 €06 1.0 £05
¥Ice 3.0E+05 . 9.0 E+05 3y 5.3 E-06 1.6 E-05
13mga 2.8E+05 84 E+05 8y 1.9 E-07 5.7 E-07
st 1.2 E-04 3.6 E04 9y 4.4 €07 1.3 E-06
2pyp, 3.3 E-04 9.9 E-04 1y 5.5 E-05 1.7 E-04
217g; 3.3 E-04 9.9 E-04 28y 3.4 E-06 1.0 E-05
212pg 2.1 E-04 6.3 E-04 2Np 2.0 E-01 6.0 E-01
%po 3.3E04 9.9 E-04 8py 1.7 E-01 5.1 E-01
Rn 3.3E04 9.9 £04 py 1.7 €01 5.1 E-01
4R 3.3 E-04 9.9 E-04 #opy 5.6 E-02 1.7 €01
7R, 3.3 E-04 9.9 E-04 *'py 2.3E+00 6.9 E+00
Ac 3.3 E04 9.9 E-04 sapy 4.6 E-05 1.4 E-04
207h 3.3 E-04 9.9 £-04 MAm 3.4 E-01 1.0 E+00
@Th 1.9 E-07 5.7 E-07 *IAm 2.0 E01 6.0 E-01
22T 3.3E04 9.9 E-04 TOTALS 1.0E+06 3.0E406
a-A a mai of thres cani will be loaded in the GNS-12 cask.

2.3 CHEMICAL CONSTITUENT SOURCE TERM

The SARP will evaluate how the vitrified encapsulated material will
perform during and after accident events. The packaging system and
administrative controls set forth in the SARP ensure the vitrified material
configuration matrix is maintained. Table 2 gives the nominal glass
compositions for all three canister productions.
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Table 2. Nominal Glass Chemical Composition.

Oxide Average Glass Composition Average Glass Composition Average Glass Composition
Compound RLFCM-7, wt% RLFCM-8, wt% RLFCM-9, wt%
Al,O, 2.88 2.58 217
B,O, 13.68 14.65 14.84
Ba0 1.05 113 1.02
Ca0 1.82 1.25 0.79
Ce0, 0.06 0.05 0.07
1,0, 0.58 0.38 0.45
Cs,0 5.02 2.08 5.74
Fe,0, 11.18 10.10 | 9.93
La,0, 1.04 1.07 1.53
Li;0 0.3 0.00 0.00
Mgo 0.78 0.54 0.44
MnO, 0.80 1.20 1.11
MoO, 0.05 0.00 0.00
Na,0 16.50 13.22 11.58
Nd,0, 0.65 0.7 0.89
NiO 0.39 0.25 0.44
PbO 0.16 0.00 0.00
RuQ, 0.02 0.00 0.00
Si0, 41.25 48.02 46.59
Sro 1.65 2.67 2.34
Tio, 0.19 0.07 0.03
Zno 0.08 .01 0.00
Zro, 0.15 0.04 0.05
100.00 100.00 100.00

2.4 GAS GENERATION

Based upon the glass form of the radioactive material and the
containment provided by the canisters, there will be no gas generation.

2.5  TRANSPORTATION CLASSIFICATION

For transportation purposes, the vitrified encapsulated material of this
packaging is considered Type B, Reportable Quantities (RQ), HRCQ, Yellow 111,
Radioactive Material in accordance with the Hazardous Material Packaging and
Shipping, WHC-CM-2-14,
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2.6 FISSILE CLASSIFICATION

There is less than 15 g of fissile material; therefore, the payload
shall be classified as fissile excepted for transportation.

2.7  CONTENT RESTRICTIONS

A single GNS-12 cask may contain up to a maximum of three steel GNF /GSF
canisters. Each canister can contain a maximum activity of 297.0 kCi
(1.1 x 10" Bg) "Cs and 207.9 kCi (7.7 x 10 Bq) sr/™y, respectively. The
maximum thermal wattage of each canister is 2285 W. The maximum weight of the
payload without the basket (three canisters loaded) is 1650 1b (750 kg).

3.0 FACILITY OPERATIONS

3.1 ORIGINATING SITE - 324 BUILDING

The vitrified material will be loaded in the GNS-12 cask. A1l cask
loading shall take place in the 324 Hot Cells. The casks will be loaded onto
the transport vehicle in the configuration of the open-all closed transport
system.

3.2  DESTINATION SITE - 200 WEST AREA

The current storage site of the loaded GNS-12 cask has not been
determined at this time. The SARP will identify this location and applicable
requirements. The cask transport system can be unloaded from the transport
vehicle if required and placed in the appropriate storage site.

4.0 PACKAGING/TRANSPORT SYSTEM DESIGN

4.1  GENERAL

The GNS-12 cask consists of a welded stainless stee] and lead composite
structure. The cask body and closure 1id and seals form the containment
system ensuring the integrity of the package. A basket is inserted in the
cavity of the cask in order to secure the contents. The cask is handled with
the aid of Tifting trunnions. In order to reduce the load during transport
accidents, impact limiters are mounted over the ends of the cask.

The GNS-12 cask will be modified for the onsite transport and storage of
vitrified encapsulated material. The modification will consist of replacing
one of the double elastomeric containment seals in the primary 1id with a
metallic seal. This SARP will evaluate and certify all three transport
configurations (double elastomer, WHC design, and German 1id modification).

No other design changes are planned.
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4.2 PACKAGING DESIGN CRITERIA

4.2.1 Packaging Specification and Materials

4.2.1.1 GNS-12 Cask. The GNS-12 cask (Figure 4) structural design covers all
safety related parts of the packaging in compliance with the requirements for
transport. This includes analysis of all considered loads, stresses, and
safety factors which are essential to meet the transportation standards for a
Type B packaging under normal operations and hypothetical accident conditions.
The GNS-12 cask structural design is based on a 30 ft (9 m) drop criteria.

The cask is designed for a g-loading of 220g for an end drop. The
GNS-12 cask incorporates five basic components which maintain the structural
integrity and safe confinement of its payload.

The five basic components are:

1. Impact limiters, which protect the ends of the outer cask during
transport.

2. Outer shell (secondary containmént).

3. Inner liner (primary containment).

4, Lid and seal systems (primary 1id, double seals).

5. Basket to keep the payload in position (canisters).

4.2.2 Packaging Dimensions

Table 3 provides the nominal dimensions of the GNS-12 cask.

Table 3. GNS-12 Cask Dimensions.

Description - Dimensions
in. cm
Overall height with 1id 64.4 163.6
Outside width (with impact limiters) 65.0 165.0
Outside length (with impact limiters) 81.0 205.6
Container body height (with 1id) 64.4 163.6
Inner cavity height (with 1id) 48.0 122.0
Inner cavity diameter 28.5 72.3
Inner cavity length (without 1id) 57.0 144.0
Lead shielding thickness (1id) 3.0 8.0
Lead shielding thickness (body) 4.0 10.0

8
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Figure 4. Assembled Cask(s) and Primary Lid Configuration.
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4.2.3 Maximum Gross Weight

The empty weight of the GNS-12 cask with basket is 25,945 1b
(11,766 kg). The complete assembled cask (loaded) is 27,600 1b (12,500 kg)..
The SARP shall confirm the maximum allowable payload weight.

4.2.4 Tiedown Attachments

Currently, the cask has an engineered securement system for transport.
This system incorporates the use of a closed transport container configuration
(Figure 5). The SARP will evaluate the current engineered system as designed
for meeting reasonable onsite transportation.

Tiedown or other attachments which are a structural part of the cask and
used to secure the GNS-12 cask must have the capacity to withstand, without
generating stress in any material of the GNS-12 cask in excess of yield
strength, a static force applied to the center of gravity of the GNS-12 cask.
The static force must have a vertical component of two times the gross weight
of the fully loaded GNS-12 cask, a horizontal component along the direction in
which the vehicle travels of ten times the weight of the fully loaded cask,
and a horizontal component in the transverse direction of five times the
weight of the fully loaded cask.

Any other structural part of the GNS-12 cask which could be used for
securement must be capable of being rendered inoperable for securing the
GNS-12 cask during transfer, or must have the strength equivalent required for
the tiedown attachments to be used for such transfer applications.

Each tiedown attachment, which is a structural part of the GNS-12 cask,
must be designed so that failure of the attachment under excessive load would
not impair the ability of the GNS-12 cask to meet other requirements of this
PDC.

4.2.5 Lifting Attachments

The Tifting attachments for the packaging shall be capable of lifting
three times the total suspended weight without generating a combined stress or
maximum tensile stress at any point in the load path in excess of the
corresponding minimum yield strength of their materials of construction.

4.2.6 Venting

As presently designed, the cask does not vent to the surrounding
atmosphere once the primary 1id is installed and secured. The GNS-12 cask
design incorporates a cavity drain, vacuum drying, and backfilling capability
of the cask cavity with helium. This design eliminates the possibility of a
hydrogen buildup in the cask cavity during transport and/or storage due to dry
loading, and vacuum drying and testing. With respect to activity releases,
the payload canister is considered part of the contdinment system.

10
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Figure 5. Twenty Foot Open A1l Closed Transport Container.
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4.2.7 Closure Design and Containment

| Positive closure of the GNS-12 cask is currently achieved through
bolting the primary 1id to the cask body with 20 cap screws, size M 30.
Currently in the seal surfaces. of the 1id, there are two concentric groves to
accommodate elastomer seal]s. The SARP will evaluate the use of WHC and German
metallic seal (He]icof]ex’) designs for the cask primary 1id inner concentric
grooves to meet transport requirements. The elastomeric seals can be of
Viton® type for the primary 1id outer concentric groove (transportation seal,
Figure 6, Numbers 43 and 67). With these, a test volume is defined in the

] GNS-12 SARP for the leak-tightness test < 1.0 x 10°3 atm cc/s, air
(< 1.0 x 10”3 mbar L/s). The most significant sealing action for storage is
produced by the inner elastomeric or metallic seal (Figure 6, Numbers 26, 42,
and 66). The SARP will evaluate all three configurations and define any
additional design features required to meet Section 4.1 and the acceptance
criteria of Section 5.0 defined in this PDC.

Figure 6. Primary Lid Sealing System.

VNS 20,0007,
vadd ’//‘,J////_.///,////// (AR

The SARP will evaluate upgrades to the current cask sealing
configuration. This evaluation and analysis (where applicable) will determine
and authorize the existing seal design and upgrades to the cask primary 1id
sealing system. The upgrades to the primary 1id sealing system allows the
combination use of metallic and elastomeric seal configurations for the loaded
cask to meet transportation and interim storage requirements. The primary 1id
seal upgrades shall meet the conditions of Section 5.1, and the acceptance
criteria specified in Sections 5.1.1 and 5.1.2 defined in this PDC.

is a trad: of the Heli C

2
Viton is a trademark of the E. |. duPont de Nemours and Company.
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4.2.8 Shielding

The GNS-12 cask shielding is designed such that the package general
surface dose rate is no greater than a maximum of 200 mR/h and 10 mR/h or less
at 1 m (3.3 ft) from the package.
4.2.9 Service Life

For transportation, the assumed cask lifetime is forty years and twenty
transports per year as defined in the GNS-12 SARP.
4.2.10 Chemical and Galvanic Reactions

The payload of the GNS-12 cask-will be limited so reactions (e.g.,
chemical or galvanic reactions) among the components and the cask are
minimized.
4.2.11 Surface Contamination

Before transfer, contamination on the external surfaces of the GNS-12

cask shall not exceed the limits given in Table 4.

Table 4. Decontamination Limits.

Contaminant Maximum: Permissible Limits
HCifem? dpmicm?
Beta-gamma emitting radi i all radi ides with half-i less than 10°% 22

ten days: natural uranium; natural thorium; uranium-235; uranium-238;
thorium-232; thorium-228 and thorium-230 when contained in ores or
physical concentrates

All other alpha emitting radionuciides 10 2.2

Table from 49 CFR 173.443.
4.3  TRANSPORT SYSTEM

4.3.1 Transport Vehicle

The GNS-12 cask shall be transported by tractor-trailer or by rail as a
closed transport vehicle. The SARP will document the requirements of -the
transport configurations and any modifications that must be performed to allow
for the safe onsite interarea transfer of the cask.

4.3.2 Tiedowns

The existing GNS-12 cask securement/tiedown system (Figure 5), as
described in Section 4.2.4, will be evaluated for meeting reasonable onsite
transportation. .

13
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5.0 GENERAL REQUIREMENTS

5.1  TRANSPORTATION EVALUATION REQUIREMENTS

The SARP shall evaluate the packaging requirements for the transport of
Type B radioactive material as defined by IAEA Safety Series No. 6 ’
(IAEA 1990). Evaluations will be included to address the ability of the
altered packaging system to provide containment, shielding, adequate thermal
heat dispersal, and a subcritical environment for the vitrified encapsulated
material under normal and accident conditions of transport on the Hanford
Site. The analyses address the new WHC metallic seal design and German 1id
modifications. A1l analyses are based on the original GNS-12 SARP.

5.1.1 Normal Transfer Conditions

The existing GNS-12 cask design meets IAEA Safety Series No. 6 for
normal conditions of transport and has the capacity to retain the payload,
1imit direct radiation, adequately dissipates thermal heat from the payload,
and maintain subcriticality during normal transfer conditions. Design changes
described in this PDC shall not change cask performance capabilities as
specified in the GNS-12 SARP.

a. Containment. The GNS-12 cask shall prevent the loss or dispersal of
the radioactive contents during normal transfer conditions. The payload
canister is considered part of the containment system. Containment of the
GNS-12 cask shall be maintained to 10'6/A2 per hour during normal conditions
of transport.

b. Shielding. Contents of the GNS-12 cask shall be transported as a
full load (exclusive use). Therefore, the shielding design limits of the
GNS-12 cask as designed will Timit the average accessible contact dose rate to
200 mrem/h (0.002 Sv/h). The dose rate at 6.6 ft (2 m) from the cask surface
shall be limited to 10 mrem/h (0.0001 Sv/h). The dose rate at any normally
occupied space in the transfer vehicle shall be limited to less than 2 mrem/h
(0.00002 Sv/h). Transport of the casks shall fall under HRCQ exclusive use.

¢. Criticality. The amount of fissile material within the GNS-12 cask
payload (radioactive nuclides - three canisters) is less than 8.5 g.
Consequently, subcriticality is maintained for any arrangement of the cask
which fall under fissile excepted quantity.

5.1.2 Accident Events

a. Containment. The GNS-12 cask shall maintain containment to an A,
per week for accident conditions.

b. Shielding. The contents of the packaging shall be limited such that

the external dose rate shall not exceed 1 rem/h (0.01 Sv/h) at 3.3 ft (1 m)
from the surface of the cask.

14
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5.1.3 Thermal

The SARP shall verify the maximum thermal payload currently described in
the GNS-12 SARP that may be transported in the cask. The maximum thermal heat
load shall be limited to ensure the integrity of the cask during normal
- conditions of transport is not compromised. Additionally, thermal heat
dissipation from the cask payload shall be Timited so that the maximum
exterior temperature of the cask will be less than 180 °F (82 °C) during the
hottest Hanford Site day without considering solar insolation. If required,
the SARP will also 1imit the climatic conditions under which the cask may be
transported. Based on the current GNS-12 SARP, gas generation is not a
concern.

5.2 AS LOW AS REASONABLY ACHIEVABLE

The design features of the GNS-12 cask meet IAEA Safety Series No. 6,
and shall be consistent with 10 CFR 71 hypothetical accident conditions for
transport and the requirements of the ALARA Program Manual, WHC-CM-4-11.
Exposure of personnel to radiological and other hazardous materials associated
with the Toading, closure, tiedown, transfer, and off-loading of the package
shall be minimized.

5.3 QUALITY ASSURANCE

Quality Assurance (QA) program requirements for activities such as
design, procurement, fabrication, inspection, testing, component handling, and
documentation of the GNS-12 cask and their components are specified in the
GNS-12 Cask SARP (GNS 1989).

To establish a QA plan for the GNS-12 cask, a graded approach is used to
define the safety class of both the system and individual components of the
packaging system. The application of the safety class system is fully
documented in the Quality Assurance Manual, WHC-CM-4-2. QA instructions or
plans shall be developed for the procurement, fabrication, and inspection of
the package based on the assigned safety class of the package. The QA Program
Plan for the Hazardous Materials Transportation and Packaging Program,
WHC-IP-0705 (WHC 1995), and Nonreactor Facilities Safety Analysis Manual,
WHC-CM-4-46, defines the WHC QA and safety class implementation, respectively,
for radioactive material shipping packages.

5.3.1 System Safety Class

The transportation safety class of the GNS-12 cask was determined by a
transportation safety class evaluation included in Section 6.2. This
evaluation assumed the total failure of the packaging system and the release
of all of its contents to the environment at the worst possible location on
the transportation route. For the shipment of the 324 Building vitrified
material, the worst case release location is within the 300 Area, 330 ft
(100 m) from the release point.

The safety class evaluation guidelines contained in WHC-CM-4-46,
Section 9.0, were followed. A worst case event is postulated which results in

15
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a dose to the maximum onsite and offsite receptor of 13 rem (1.3 x 10°° Sv).
The onsite and offsite doses are the same because several 300 Area Tocations
have roads which are accessible to the public. The onsite and offsite
receptor locations are therefore both assumed to be 100 m from the release
point. Since the maximum offsite dose is greater than 0.5 rem, the required
Safety Class for the GNS-12 cask is Safety Class 1.

5.4 DESIGN FORMAT

Development of the design drawings, design changes, and other design
documentation, if required, shall be in accordance with the Standard
Engineering Practices, WHC-CM-6-1, and the Drafting Standards manual,
WHC-CM-6-3.

5.5  ENVIRONMENTAL COMPLIANCE
Actions and conditions for the protection of the environment during

transfer of the GNS-12 cask shall-comply with the requirements of the
Environmental Compliance manual, WHC-CM-7-5.

5.6  MAINTENANCE

The maintenance schedule for the cask shall be in accordance with As Low
As Reasonably Achievable (ALARA) principles and its original SARP GNS B 50/87,
Rev. 5 (GNS 1989). :
5.7 REUSE

The SARP will define guidelines on inspection and maintenance that will

allow the cask to be reused in accordance with WHC-CM-2-14 and the original
SARP.

6.0 APPENDICES

6.1  REFERENCES
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ENGINEERING ANALYSIS

Subject TRANSPORTATION SAFETY CLASS EVALUATION FOR GNS-12 CASK
Revision_0_ Project Title_GNS-12 CASK WO_BE}223
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I.  Objectives:

This engineering analysis documents a transportation safety class evaluation
for the GNS-12 Cask which will be used to transport canisters containing
activated vitrified glass material from the 324 Building in the 300 Area to
the 200 West Area.

II.  References:

60 FR 50319, 1995, "Hazardous Materials, Transportation Regulations;
Compatibility With Regulations of the International Atomic Energy Agency
(IAEA); Final Rule," 49 CFR Part 171, Federal Register, Vol. 60, No. 188, pp.
50319-50325.

DOE, 1994, Airborne Release Fractions/Rates and Respirable Fractions for
Nonreactor Nuclear Facilities, DOE-HDBK-3010-94, U. S. Department of Energy,
Washington, D. C.

Hey, B. E., 1995a, GXQ 4.0 Program Users' Guide, WHC-SD-GN-SWD-30002, Rev. 1,
Westinghouse Hanford Company, Richland, Washingten.

Hey, B. E., 1995b, GXQ 4.0 Program Verification and Validation,
WHC-SD-GN-SWD-30003, Rev. 1, Westinghouse Hanford Company,
Richland, Washington.

Napier, B. A., et al., December 1988, GENII - The Hanford Environmental
Radiation Dosimetry Software System, Pacific Northwest Laboratory, Richland,
Washington, PNL-6584 Vol. 1, UC-600.

NRC, 1982, Atmospheric Dispersion Models for Potential Accident Consequence
Assessments at Nuclear Power Plants, Regulatory Guide 1.145, U.S. Nuclear
Regulatory Commission, Washingten, D.C.

Schmittroth, 1993, Conversion of ORIGENZ to Sun Workstations, WHC-SD-NR-SWD-
006 Rev. 0-A, Westinghouse Hanford Company, Richtand, Washington.

WHC-CM-4-46, Konreactor Facility Safety Analysis Manual, Westinghouse Hanford
Company, Richland, Washington.

III. Results and Conclusions:

The safety class evaluation guidelines contained in WHC-CM-4-46, Section 9,
were followed. A worst case event is postulated which results in a dose to
the maximum onsite and offsite receptor of 13 rem (1.3 x 107" Sv). The onsite
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and offsite doses are the same bscause several 300 Area locations have roads
which are accessible to the public. The onsite and offsite receptor locations
are therefore both assumed to b2 100 m from the releass point. Since the
maximum offsite dose is greater than 0.5 rem, the required transportation
safety class for the GNS-12 cask is transportation safety class 1.

IV. Engineering Evaluation:

1.0 Introduction

The GNS-12 cask is designed to hold three activated glass canisters. A
glass canister is a container with vitrified radicactive materials
manufactured at Hanford. These casks will be transported from the 300 Area to
the 200 West Area. An evaluation is necessary to determine the required
transportation safety class for the cask. :

2.0 Source Term

Table 1 1ists the source term for the GNS-12 cask which was developed in
Section 2 of the PDC.
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Table 1 - GNS-12 Source Term
Kuclide Single Canister Raximum Cask
Asztivity, Ci Activity, €id
5390 2,12+05 6.32408
90 2.12+05 6.35+05
cs137 3.08405 9.05+05
84137m 2.82+05 846405
TL208 1,26-0¢ 3.62-06
pazi2 3.32-04 9.95-04
s1212 3.35-04 9.92-04
poz12 2.16-04 53204
PO215 3.38-04 9.95-04
RN220 3.35-06 5.
RA22C 3.38-06 5.9¢
RA228 3.32-04 5.
ac228 3.35-06 5.
228 3.38-04 9.9%
T3t 1.58-07 5.
4232 3.32-04 5.
THa3% 3.22-06 1.
PAZ3im 3. 1.
23t 5. 1.
u23s B 5.
236 ‘. 1.
237 5, i
uz38 3. 1.
w2239 2. 5.
PU238 1. 5.
Puz39 1 5.
Pu240 5. 1
PU241 2. 5.
puze2 4. 1.
AM261 3 1.
243 2. 5.
TOTALS 1. 3.

2 Assunes a maximum of 3 canisters will be laaded in the GNS-12 cask.
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3.0 Analysis

The safety class evaluation guidelines contained in ch-cn-4-4a, Section
9, were followed. A worst case airborne relesse fraction was determined based
on a review of the potential accident scenarijos which the package may
experience.

The ARF and RF were calculated using 3 formula contained in DOE (1994),
Free-Fall Spil] and Impaction Stress for Nonmetallic or Composite Solids.
This formula is associated with “fragmentation of an aggregate solid that cap
undergo brittle fraction." It is assumed for this analysis that an event
occurs where the package is breached by an external force causing the
vitrified material to be released and impact the ground. This impact causes
fragmentation of the material at risk and subsequent release to the

ARF x RF = (A)(P)(g) (h)

where:
ARF x RF = (Airborne Release Fraction)(Respirab’le Fractionz) ’
A = empirical correlation, 2 x 1g-'f em® per g-cm?/s
P = speciman density, g/car
g = gravitational acceleration, 9ag em/s? at sea level
h = fall height, cm,

A fall height of 1 n is assumed for this analysis. This js a typical
height used for objects falling off of a truck. The density of the waste is
2.8 g/cc, which results in an ARF x RF of 5.5 x 10°%, This ARF x RF is
applied to the material at risk, which is conservatively assumed to be the
entire cask inventory, to obtain the quantity of radioactive material that is
made airborne for the postulated accident scenario. The accident release
quantities are listed in Table 2.

A fire scenario was also considered, but pased on information contained
in DOE (1994), Thermal Stress - Vitrified Haste (Section 4.3.1.1}, "any
release under industria]—t,vpe fire conditions appears to be negligible."
Therefore, no airborne release fire scenario is included in this analysis.
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Table 2 - &

ident Releass Cuantities

Kuel ide Haximum Cask Accident Relegse
Activity, Ci° Cuantity, Ci

$390 $.32+05 3.52+00
99 8 05 3.52+00
€s137 9.08+05 5.0€+00
BA137m 8.t 4.65+00
TL208 3
P3212 9
Bl212 9
PO212 ]
PO216 g
RN220 9
RA22% 9
RA228 9
Ac228 9
TH228 9
74233 5.
74232 9.
1

1

1

5

1

1

1

)

]

S

1]

3

1

1

3

3.

14234
PA234m
u23s
u23s
u23é
U237
U238
%2239
PU238
PU23%
PU240
PU221
PU42
AN231
AM243
ToTALS

® Assumes a maximum of 3 canisters will be lcaded in the GNS-12 cask.

® Cateutated using,the maximum cask activities from colum 1 and spplying the ARF x RF
value of 5.5 x 10°° to atl radionuclides.

BN a4 11

23



WHC-SD-TP-PDC-033 Rev. 1

ENGINEERING ANALYSIS

Subject _TRANSPORTATION SAFETY CLASS FVALUATION FOR GNS-12 CASK

Revision_0_ Project Title_GNS-12 CASK WO_BE1223
Originator__A. V. Savino A Date_12/27/95
Checker TPoce Date l!!o/‘i{

Discussion of Atmospheric Relative Concentraticn Value (y/0')

After the radioactive material becomes airborne, it is transported
downwind and inhaled by onsite workers or the public. The concentration of
this material is reduced, or diluted, as it is being transported due to
atmospheric mixing and turbulence. An atmospheric relative concentration
value (x/Q') is used to characterize the dilution of the airborne contaminants
during atmospheric transport and dispersion. It is equal to the time-
integrated normalized air concentration at the receptor. x/Q' (s/m’)
rapresents the dilution of an airborne contaminant caused by atmospheric
mixing and turbulence. x/Q' is a function of the atmospheric conditions
(i.e., wind speed, stability class) and the distance to the receptor.

Bounding x/Q' values are generated consistent with the methods described
in Atmospheric Dispersion Models for Potential Accident Consequence
Assessments at Nuclear Power Plants, Regulatory Guide 1.145 (NRC 1982). Since
atmospheric conditions fluctuate, a bounding atmospheric condition is
determined to be that condition that causes a downwind concentration of
airborne contaminants that is exceeded only a small fractien of time because
of weather fluctuations. Regulatory Guide 1,145 defines this fraction of
exceedance as 0.5% for each sector or 5% for the overall Hanford Site. The
Hanford Site is broken up into 16 sectors that represent 16 compass directions
(i.e., S, SSW, SW, ..., ESE, SE, SSE). x/Q' values are generated for weather
conditions that result in downwind concentrations exceeded only 0.5% of the
time in the maximum sector or 5% of the time for the overall Site. These x/Q'
values are also referred to as 99.5% maximum sector and 95% overall Site x/Q'
values. The greater of these two values is called the bouading x/Q' value and
is used to assess the dose consequances for accident scenarios. The bounding
x/Q' value represents minimum dispersing conditions that result in maximum
downwind concentrations (i.e., concentrations exceeded only a very small
fraction of the time). This x/Q' value will therefore result in very
conservative estimates of accident consequences.

The x/Q' values in this report were generated using the GXQ computer
program, Version 4 (Hey 1995a, 1935b). The meteorological data used by GXQ
are in the form of joint frequency tables. The joint frequency data are the
most recent data available; they are nine-year averaged data (1983-1991) from
the Hanford Site meteorology towers. As mentioned above, the x/Q' values are
generated using the methods described in Regulatory Guide 1.145 for a ground
release with no credit taken for plume rise, plume meander, plume depletion,
or any other models. This is conservative because all of these models reduce
the airborne concentration at the downwind receptor locations.
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The GNS-12 packages will be transported from the 300 Area to the 200
Area. Therefore, x/Q' values for the maximum onsite receptor (assumed to be
located 100 m from the release point) were calculated using the joint
frequency data for these two areas (i.e., 200, 300 Areasz), and the highest
value was selected. The highest x/Q' value of 4.2 x 107 s/m® occurs for the
300 Area.

The worst case offsite receptor (i.e., highest x/Q') will be located in
the 300 Area due to the short distances between the potential transport routes
and an offsite receptor. Several 300 Area locations have roads which are
accessible to the public. It is conservatively assumed for this analysis that
the offsite receptor is located 100 m from the release point in any compass
direction. The maximum onsite and offsite receptor x/Q' value will therefore
be the same, and since the highest ’E/Ql occurs for the 300 area, the maximum
offsite x/Q" value is 4.2 x 1072 s/m”. The titles of the joint frequency °
files used by GXQ are listed balow.

200 AREA (HMS) - 10 M - Pasquill A - G (1983 - 1991 Average)
300 AREA - 10 M - Pasquill A - G (1983 - 199] Average)

Inhalation & Submersion Dose Calculations

The GENII computer code Version 1.485 (Napier 1988) was used to
calculate the inhalation and submersion dose for the maximum onsite and
offsite receptors using the x/Q' value mentioned in the previous paragraph.
The GENII input deck is Tisted in Attachment 1. The “Worst Case" solubility
class Tibrary in GENIT was selected since the form of the radiocactive materjal
is not known with a high degree of certainty. This solubility class is the
moﬁ conservative 1ibrary used in GENII. The GENII libraries used were as
follows:

GENIT Default Parameter Values (28-Mar-30 RAP)

Radionuclide Library - Times<100 years (23-July-93 POR)

External Dose Factors for GENII in person Sv/yr per Bq/n (8-May-90
Worst-Case Solubilities, Yearly Dose Increments (23-Jul-93 POR)

The Effective Dose Equivaleat (EDE) for the inhalation and submersion
pathways is 13 rem (1.3 x 107’ Sv) for the maximum onsite and offsite
receptors at 100 m. The inhalation dose contribution to the EDE is based on a
50 year dose commitment period. Table 3 summarizes the results. Note that
S"’Sr‘/]a(Yﬂ contribute 82% to the total dose, and B37¢s contributes 17% to the
total dose.
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Table 3: Summary of Inhalation and Submersion Dose, rem

Maximum Onsite Maximum Offsite
Receptor at 100 m Receptor at 100 m
Whole Body EDE 13 13

Note: 100 rem = 1 Sv

4.0 Conclusion
The maximum offsite dose of 13 rem (1.3 x 107! Sv) is greater than 0.5

rem. Therefore, the required transportation safety class for the GNS-12 cask
is transportation safety class I.
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Attachment 1

GENII INPUT FILE

BRSNS  R e Program GENI] Input File #sswdsdssssy 8 Jul 88 pass
Title: Onsite at 100 m - Inhalstion/Submersion - GNS-12 - 300 Area

\SAMPL\G-AIR.AC Created on 01-22-1950 at 07:30
of Pefault
F Kear-field scenario? (Far-field)  NSAR-FIELD: marrowly-focused
F Population dose? {Individual) release, single site
T Azute release? (Chronic) FAR-FIELD: wice-szate release,
Maximum Individual data set used . multiple sites
Complete Complete
TRANSPORT OPTiONSzassxzssswex Section  EXPOSURE PATHWAY OPTIONSzazz= Secion
T Air Transpert 1 F Finite plume, external 5
F Surface Water Transpart 2 T Infinite plume, external 5
F 8iotic Transport (near-field) 3,4 F Ground, external 5
F Waste Form Degradation (near) 3,4 F Recreation, exterpal 5
T Inhalation uptake 5,6
REPORT OPTIONS3zamxxsssazmssszzzzaasz  § Drinking water ingestion 7.8
T Report AZDE enly f Aguatic foods ingestion 7.8
F Report by radionuclide F Tercestrial foods ingestion 7,9
f Report by exposure pathway F Animal preduct ingestien 7,10
F Debug report on screen F Inadvertent soll {ngestion

INVENTORY

& Inventory input sctivity units: (1-pCi 2-uCi 3-mCi &-Ci 5-8q)
0  Surface sail source units ¢(1- m2 2- m3 3- k3)
Equilibrium question goes here

Sjece-Release Termg------lececenesBagic Concentrations-n--vseex
Use when| transport sele"led ! near-field scenari e; enauy

y
'
!
'
surface Desp  Ground Surface!
:
!
H

| surfece puried
Radio- [a Alr sofl Safl  Water Water
nuclide {/yr Iyr /a3 /m3 funit /a3 n L

!
i
:
ir Water Waste |
i
i
1
|
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PUS2 7.78-10

AM24Y 5.5€-06

AM243 3.32-06

----- +--{----Derived Concentrations---~-|
Use when! measured values are knoun

- | RIS RS,

Releass {Terres. Animal Drink  Agqus
Radio- {Plant Product Water Food

nuclide {/kg  sks /L /%3
B L et PSSR
TINE
1 fntake ends after (yr)
50 Dose calc. ends after (yr)
1 Release ends after (yr)
0  No. of years of air deposition prier te the intake period
[ Ro. of years of irrigation water depositicn prior to the intake period

FAR-FIELD SCENARIOS (IF POPULATION DOSE)

[ Definition aption: 1-Use population grid in file POP.IH
Q 2-Use total entered on this Lline

NZAR-FIELD SCENARIQS

Prior to the beginning of the intake period: (yr)

when was the inventary disposed?

When was LOIC? (Biotie transpart starts)
Fraction of rcats in upper soil (top 15 cm)

(Package degradation starts)

Manual redistribution: deep sail/surface soil dilution facter
Source area for external dese modification factor (m2)

[

0

°

0 Fraction of rocts in ceep sail
0

0

1

RANSPORT

TION {azzsa

2x32A1R TRANSPORT
O-Calculate PX
1 Option: 1-Use chi/a or PM value
2-Select M[ dist & dir
. 3-Spezify Ml dist & dir
L.26-2 Chija or PX value
9 MI sector index (13S)
100.0 M1 distance from release point (m)
Use jf data, (T/F) else chi/a grid

Mixing ratio, dimensiaonless

ocooo

tf mixing ratio model » 0:

coocoo

=x3aUASTE FCRM AVAILASILITYzzzzzzzzzazss

Waste form/package half Life, (yr)
Waste thickness, (m)

oo

=SURFACE WATER TRANSPORTazzzzrazazasxxrzazzsass=saSICTION 2=
Mixing ratio model: 0-use vatue, 1-river, 2-lake

Release type (0-3)
Stack release (T/F)
Stack height (m)

Stack flow (m3/sec)
Stack radius (m)
Effluent temp. ()
8uilding x-section (m2)
Building hefght (m)

Average river flow rate far: MIXFLG=0 (m3/s}, MIXFLG=1,2 (m/s),
Transit time to ircigation withdraul locaticn (hr)

Rate of effluent discharge to receiving water body (1n3/s)
Longshere distance from release point to usage location (m)
Offshare distance to the water intake (m)
Average water depth in surface water body (m)

Average river width (m), MIXFLG=1 only

Depth of effluent discharge point to surface water (m), lake enly

=SICTION 3==za=

10

Date_12/27/95
Date__t
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EXPQSURE

—~ocoooooo

8766.0
0

oo

woao

WO_B

Date,
Date

13627[ 5
y /0/<

Oepth of soil overburden, m

=BIOTIC TRANSPORT OF BURIED SOURCE =SECTION &

Consider during inventory decay/tuildup period (1/7)?

Censider during intake period (T/F)7 | i1-Arid ncn agricultural

Pre-Intake site condition,......vueuaua) 2-Humid non agricultural
I 3-agricultural

=xx=EXTERNAL ECTION Sazzaz
Exposure time: Residential irrigatien:

'
!

Plume (hr) J Consider: (1/F)

Sail contamination (hr) 1o Source: 1-ground water

Swimming (hr) H 2-surface water

8oating (hr) IR Applicaticen rate (in/yr)

Shareline activities thr) | 0 ouration (mo/yr)

Shoreline type: (1-river, 2-lake, 3-ocean, 4-tidal basin)
Transit time for release to reach aquatic recreation (hr)
Average fraction of time submersed in acute cleud (kr/person br)

=== [NHALAT TION f=sza=

Hours of exposure to contamination per year

0-No resus-  1-Use Mass Loading 2-Use Anspaush modet
pension Mass loading factor (5/m3) TVop sail available (em)

»=33[NGESTION POPULATI TION 7szaza
Aimospheric production definiticn (select option):

Q-Use facd-weighted chi/a, (food-sec/m3), enter valus on this line

1-Use population-weighted chisa

2-Use uniform production

3-Use chi/e and preducticn grids (PRGOUCTION will be overridcen)
Population ingesting aquatic foods, 0 defaults to toral (person)
Population ingesting drinking water, O defaults ta total (persan)
Consider dose from focd exported out of reglon (default=f)

Note below: S* or Source: O-ncne, 1-ground water, 2-surface water
3-Derived concentration enzered above
AQUATIC FOOOS / DRINKING WATER [NGESTIONz=zza3s==zSECTION Bema=

Salt water? (default is fresh)

USE TRAN-  PROD- +CCONSUMPTICN-
St UCTION  HOLDUP  RATE
CRINXING WATER

he kg/yr ca ks/yr
H

0 Source (ses above)
1 Treatment? T/F

0 Kaldup/transit(da)
0 Cansumption (L/yr)

,
1
4
;

0.00 0.06+00  0.00 0.0 |

000 G.05+00 0.0 0.0}

0.00 0.054C0  0.00 0.0}

0.00 0.06+00 0.00 0.0 |

RIAL FOCD INGEST{ONsz=zz=x

2SECTION P=zx==

GRCW -~ IRRIGAT[ON-- PROO- ~-CONSUMPT[ON- -
TiME S RATE TIME YIELDO  UCTION  KOLOUP  RATE
da % infyr mo/yr  ks/m2  kgfyr  da ke/ye
0.60 0 0.0 0.0 0.0 0.0:400 0.0 0.0
g.00 0 0.0 0.0 0.¢  0,08¢00 0.0 9.0
0,00 0 0.0 ©.0 0.0 0.0E«00 0.0 0.0
0.00 © 0.8 0.0 0.0 0.08v00 0.0 .0
11

£

Toeak

w
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===zANIMAL PRODUCTION CONSUMPTIOI

---HUMAN---~ TOTAL  DRINK -
Use CONSUMPTION PROD-  WATER  DIET
?  FOOD  RATE HOLDUP UCTION CONTAM FRAC-
T/8 TYPE kg/yr da kg/yr FRACT. TION

F  BEEF 0.0 0.0 0.00 0.00 0.00
F PCULTR 0.0 0.0 0.00 0.0¢ ©.00
F oMLK 0.0 0.0 0.00 0.00 0.00
F  EGG 0.0 0.0 0.00 0.00 0.00
BEEF 9.00
MILK 0.00
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cl Progrems  COMPET
Administration

RADICACTIVEZ MATERIALS PACKAGE DESIGN
CIRTITICATE USA/C441/3(U), REVISICN ©

REVALIDATION OY GIRMAN CUXPETENT AUTEORITY CIRTIFICATE D/28&S/8(V)

This cartizies that the radieachive zaterials package dasign
deseribed belew is hereby appsoved for use witnin the United
States for i=msort and expers chipzcnis cnly, Shipmenls nust ke
wade in acesrdance with the appliczble regulations of the
Intarnat‘icnal Atemic Enersy Agency' and the United Stazes or
szerica. :

1. Packaca Ident cation - GNS 12,

2. 2iien =nd Authorized Radigcactive
2 ribed in Garzan Certificate of
Competent Authority D/2065/B(U), Rev. 0 (attached).

3. General condivigng -

a. Fach user of
possession a co
decuzents ncecssaxy t
package for transporiat
endorsed cartificate.

cate must have in his

cifi

this certificate and all
O preperly prepare tha
aticn in acecer

.
i
14
i dance with the
b, Each user of this certiricate, othar than the

original petitioner, shall register his identity
in vriting to the Office of Hazazdeus Haterials

Technoluyy, (DIN-23), Research and Spacial
Programs Ad=inistratien, U.s, Cepaztzent or
Transpertation, Wasaingten, D.C. 205380~-0001.

c. This cextificate does not relieve any consignor or
carrier frou ucapliance with any requirament af
the Covernzent of any country threugh or into
which the package is to be transportad.

—_— e .

1 M"Safety Series No. ¢, Regulaticns for the safe Transportc
¢f Radicactive Matarials, 1§73 Editieon" pibliched by the
International Atomic Energy Agency (IAFA), Vienn , Austria.

.. 2 Title 49, vode of Feceral Regulaticns, Parte 100 - 199,
United States of Anmerica.

URLAE

DRCEAA L
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TIFICATZ USA/0441/B(U), »ZvisioNn o

d. This certificate is issueg only to authorize
transport frez point oz eISrY To final destination
within the United States amc Tvow puint or origin

in the United states to point of exit.

v

4. Addiriena) Remiirement - In aZdition to or as pazt o2
the activities performed under tha requiramants o< the
Conditions and Directiona sez o ol Certiricate
D/20$5/B(U), The cask cavity shall be leak tested to

ozoncirate 3 = w3 lezk rate or 1 x 10° mhar-l/e
vithin tha 12-mmnth peried prior to shipnoent.

5. Karking and rabeling - The peckaye shall kear tne
Rrarxing USA/0441/3(U) in addition te ether required
zarkings and lebeling,

6. Expiretion pate - This certificate expirez on Neovexztax

30, 1s93.

Thiz cartificete is {ssued in accardance with paragraph 806
Or the TAFA Regulaticac and Scetion 173.473 uf Titie 49 ot
the Code of Federzl Regulaticns, in Tespensga to the Decexber
5, 1589 petiticn and dupplesentary infor=aticn susmictad hy
Gesellschaft fur Nuklear-Service ==K, GNS Ezaen, Gerzany,
and in consideration of uther information cn file in this
Orrice.

Ceztiried by:

{ e NOY 22 (99
sy K (7
JaZes K. O'Steen, Director {DATE
Office oi Hazardous Materiale Technolegy
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Translatica of the Cerman Conpetent Authsrity Certificace
No. D/2083/3 (U} {Rev. 0)

Bundesant f£Ur Strahlenschyss
(German cozpetent autherivy for Type 3 (U) approval)

APFROVAL CERTIPICATE
Ba. D/2065/2 (U] {Rev. 0}

Pollewing the arplicatien of the Cameny @is Gecollschafe fiir
Nuklear-Service mbH dated ) S8 (rarks: Edg/en) ircludicg
safety report dated 11-13-73%Y the c}}sk with manufacturer's
deaignaticn "SMipping cask g iz» &; arproved as a o B {u)
pacrage dasiqan for radicabtiva ma}w.ials according to the
regulaticns: "

Regulaticna £or the Safe Tramsport of Radicactive Naterials,
1373 Ravised Bditica (As Azendsd), of the Interzationa)
Atecic Erergy Agezcy (Ia=r), (s 808)

[German) Regulations for phe Dorestic and Iatermational

Transpostation of Dangerous Gosds en Roads
(cet;n:qu:vezc:d:.v_'.g Strale - GGYS), dated 7-22-1985, in the
verslon as in the "1, st:;.!en-ccfnb.rgut-x.nderuzgwuc:inmg"
dated Decacber 21, 1987 (BaEml. I pg. 2833) (voluwe I to tha
;ppend.g to BGEl. I No, 62 dated Decenber 1537), Appendix A,
tes 3672, X

Zurcpean Agreemert on the Interoational Transportatien of
Dangsrous Goods ca Roads {ADR igreement), dated 9-30-1957,
in the version dated 7-22-1985 (3G81. 1 PS- 1530), Appendix
A lrems 3872,

. .
Act for ‘the Eurcpean Agreesmest dated 9-30-1357 cn the Inter-
naticzal Transpert of Pargerous Goods on Roads (ADR}, dated
8-18-1369 (BGBL. IT pg 1483), Article ¢, paeq 1, No. 2.

(German) Ragulatliezs for the Demestic azngd Interrational
Transportation cf Dazgerous Goods by Rail {Gefanrguever~
ordnung Bigenkahn-GGYR] dated 7-22-188%, in the version as
in the "2. Sise_':ba.‘s:.—ccfar:gut-kde:ungsve:c:d:.u:g" dated
Dacenber 21, 1387 (BEGBI. 1 55. 2862) {Yolume IT to tha
Arpendix to BG3L, I Nag, &2 dated Decanber 1987), Appendix A,
tey 1678,
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Regulaticns for the Internmasisss] Iranspartaticn of
Dapgerouc Goads by Rall (RID-Rules), Anmex T O Azpendix pg
the Internatienal Agreesent for Rallway Goods Traffic
(COTI?), dated 5-3-1980, (3@3). 1935 II, pg. 686) ia the
varsicn of the regulatlcn dates 7-13-153% (8G31. 1 pg 1560),
Appendix, item 1672,

Requlations for the Transportatica of Largerous Goods on the
Deep Seas, caved 6-27-198% (BGR. I, pg 981), inm the version
as in the "3. See-cvefab_—;u:-Xnda:-.'.:gavezg;dnugu dated
12421-1987 (EGBL. I pg, 2863), IMDGoCods german, class 7,
Sactiez 12.1, No, 3 page 7033,

Irt=cnational Maritize Dazgercus Goods Coede {Class 7, 12,3,
3 paga 7033)

Regulations for tha Trarsportaticn of Dargercus Goods on the
Rhine {ADWR) dated 11-23-1971, {3531, 1 Pg. 1351), ameaded
by the ADNR - Revizoz &, dated 3-24~1983 [3a31, T Pg 367),
iltem 8461 (), :

Publication about the Tramspert of Bangerous Goods inclusive
Weapong on alzways, News for Aviasie= (REL) Parz I, dated
7-14~1588, 38 tw a=nual set, NIL I 114-115/88 Pg. 185; in
ccnuecticn with "Inzarnatiopal Civil aviatien Osganisation
Technical Izstructicas for the Safe T¥snspcrt of Dangerous
Goods by Atr" (ICas-I1) 7.5.5 2., 1989 - 1530,

Io copnection with the Guide-lines of the Pederal Ministar
— of Trazsport dated 10-12-1377 (vksl. 31. (1977} pg..582)

Wa herewith coofirm, that the "Bundesast “Ur Strahlenschuts,
Salzgitter® im the ccopetent auwncrity follewing Section 22 of
IMDG Coda german aw aecided by the Pederal Ministzy of Traffic.

Owvner ef the Certificace:

G NS Gesellschaft #(r Nuklear-Service mbx
2weigertstrasse 23-10
4300 2asexz 1, Yes:s Gerzany

Designation of the package desica:

D/2083/ B (U)

Thls approval is valid uatll November 30, 1392 (irclusively),
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Allewable Contents:

Haximu three staifless stesl canisters filled wity vitzified
radicactive mavarial {type: "G52-Glaskexillan™) {"csP-glass
canisters")

They esntents the follewing radicaciive nuclices:

- Caesiun-117, activity: max.: 1,1 x 1016 Bg 277

- Stxeatiunm-90/Yterivn~90, activity: max.: 7.9 x 10}3 Bg

- natural Thoriuz-oxid < 2 weight-y
- Plutoniua < 3y
- natural Uraniun L10 g

Y
Welght (cf the glass) : 2sprex. 200 kg g s
Thermal power per caiister H Rax.: 2285 wWatts

Losa Tate:
At the surface of the caak

1asyn Iomf
(caleulated with “Izosnield")

Desicn of the Packag :

The desien “Transpest cask aNs 12" msets the raequirements for a
type B(U)-package Glven ky the IAaZx-Regulations, Paras 223 to
241. This is shewa by the "2riifuagszeugnist of the "Bundesanatalt
o Materlalforschung usd =prifusg (2AM)"~, Qated 7-11-1983 -
zile: 1.5/22 141,

Deseziprion of the Packagizg:

The ohipping cask "@s 12" consists of a weldsd srainless Etecl
construction with shielding of lead to centaln three stainless
steel cenisters. The bedy of the cask ig rmanufactured as a
sandwich conatructicn with an outer a=d an ipner staipless steal
container with a lead £illing betwesn them. Por fixaticn of the
above radicactive patarial, a baske: is i=serted into tha cask
cavity. The tight enclosure i3 realired for this desigm by:

- 4 -
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- the cask body
- the shieldizg 114 with boltings and elastemer scals

- the penctrations in the shieldizg 1id with its geal
rings, plugs and boltizgs.

Dirmensiens: wvithout inzacs with lzgzact
limirers liniters ,
.
Relght 1535 m L: ot apprex.: 2060 mm ¢1.10,
Diameser 1080 === . . arprex.: 1650 m v 9L
max. entire weight: 11100 kg zvuviv': 3FPTOX.: 12300 kg 77,503 ibs

General) Draving:

"Iransporrbehiltar GNS 12%, draving Xa.:
B 510.12 Rav, ¢, dated 3-22-1§9833

Sendicions and directions:

1, All quality assuracce procedures for deslgn, controls durirg
fabrication and epararion =ust be executsd in cempliazce
with the PTB/BAM paper for Quality Asaurance Procedures
{Arts~ uns Mittellucgadlitter of PTS and BAM, December
1982}). The cavpezent authericy "Frysikallsch-Technischa
Burdesanstalt (PTB)" named there i3 to be replaced by
VBundesant flr Sktrahlenschutz®, Befora starting
rmanufacturing of further casks a Tevised Cuallty Assurance
Prograame L2 to cleased with tha campetent authorities.

2. This appreval is valla only i connaction with the final
ingpecticn certificats fer the serial cagsk consermed.

3. Prior te be firat usilization it baz to be asgured that cach
user of the package is registered with Bundssa=t fir
Strahlenschutz a=d that the user confirma that he has
received and complias with the tastiock, cantaining the cask
desigzn approval, the Procedure for Hardling aod Maintenance
and tre Testing Procedure for Feriodic Inspections.
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4, Zach package Rh1s %o show the akeve-meanticned ldentification

=azX together with the date of the next pericdic inspection
ca 3 rellably fixed plata.

5. Bach package has ts ke subjected to Feriodic Iaspections in
dle tine.

- Subseguent charngss &f the drawiags, part lists and material
Qata sheats, which are the basig af this Approval, need
authorization ky Bundesamt filr Stranlerschuts pricr to swart
of fabricatica,

7. The package has ta be trazmsperted ag a full lead or a closed
lead {Ty train) Af the cask is £illed. The requested limieg
for the dose-rato must bo pet, eventually by means of
shlelding at the vehicle. The Feckage haz to be transported
witk €ixed shock absorbers,

Purthermcre, thers no etter additicnal requiresents for the
transport,

8. This approval dcexg not release the shirper frem wxc
obligation te observe tha regulaticas of szch country
affected ky the trasspers,

Lagal instzuctiops:

Ocbjectlions caz be raised to this ruliag wit®in ozz mopth afrer
Publicatica, The chjectian is to be sutmitted in writizg or by
presentarica at Bundesasmt filr Strahlenschutz, Albert-Schweitzare
Stx, 18, 3320 salzgitkes 1.

Braungchwelg, November §, 1585
(si¢med ky)
Dr. Cosack

ttachmentx

Appendix to the approval
Draving: 2 525.120-2%

T LVENABLE COPY
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T Kapazitdt/ Behdlter
_Capacity_of the pockdging
- S 3GSF - Kekillen/ Canisters
Wermeinhalt /Heat Cenlent max 6355 W
Massen/ Versandstick
- Masses/Packoge
Versandstick/ Package 1257t
oy Kokillen/Canisters 0,21t
3.8 Leergewicht / Tare Weight : 12,3 t
e Deckeisfoficdmpfer / Lid Shack Absorber 0.8
giix Bodénstenddmpfer / Botiem Shock Absorber 0,74 ¢
E§=§§ Primdrdeckel / Primary Lid 1,05t
€23
55555 Bei Yerwendung eines 20'-Containers
;3335 With use of a 20"~ Container
B¥CL, . .
[t
it Transportgewicht/ Transpert Weight 29t
ggﬁ; {max. 2 Yersandstucke/Packages)
g}‘i, Tara / Tare Weight Lot
8n4% MindestlUftungsauerschnitt IMinimum Ventilaticn Area  CJl8m”~
L T s . )
2Z5eB AN e R
F?éf-’ﬁv Y3
ul.ég p':gfﬁf :




08:01403

izeonsa

WHC-SD-TP-PDC-033 Rev. 1

13:28 B300 378 3337 328 FaCILITY @oo2

WP— K lofs ¥

Bundesamt fiir Strahlenschutz
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Zulassungsschein
D/2055/8(U} (Rev. 2)

Mfgrund des 2atrages AT Firma OGNS Gesallsensft fur ~Szrvice ubH vem
06, 11,1987 (A.2.: BUg/ch) Il Zuslzlluny das Sichesheits chts CNS 850/87
van 13.11,1727 und Hittoilung vem 15.01.199Q - 17 21& o wird dar Behill
mit car Hurstalletberzaichnung - [ransporc-senilter GNS 12 - 21y Verswsule
stickmuster ces Typs B(U) (Ur redicsktive Stoffe nach den folgendan
Yurschielften zugelassen:

Safe Transport cof Radiseciive Matesials, 1973

Regulations for the
®d) de: International Aromic knsrgy Agemcy

Reyized Edition (As
(1422, § &0s,

crotdrung Uber die innerstaztlisne und grenziiderse!
derung gafihrlicher Glter auf Scrafen (Gefahrgutv
GGVS) vom 22.7.1955, zuletzt geindest dursh . Stralen-Qefahrgut-
Knderungaverosdnung vom 21+ Dezmnher 1387 (3431, I S, 2853)
(2nlagehand ! zum BGBl. I Nr. €2 vam 30. Decraber 15077, Anlege A,
Fandnusmer 3672,

Eurcpiisches Ubereinkcmmen Uder
licher GUter syl Je: Siralz (ADR
in der fassuag vem 22. Juli 1553
rumasr 3872,

1alivnale Defdzderung gefine
kamzen) vom 30, Septambar 1557
1y, Rarg=

Gesctz 2u den Eurepifschan fhareinkemmen vem 3. September 1257 Ghes
dia internationale Berdrderung gefiheli suf der Strafe (ADR)
vom 18, Auyust 19¢9 (8C31. I S, 143 Ahs. 1 N7, 2,
Varardrung user dis lnnerstastliche und gt ochreitends Befdrda
rung gsf¥nrlicner GU mit Eizenbzhnan {Ce sutverncdnung Sisen
- GCVE) vom 22.7.1985, 7ulatst g £¢ curen dig 2, fiscnba
Cafshrqut-Anderungsverardnuny vom 21, 1587 (3G31. I S. 2547)
(Anlagebend 11 zua 8C3L. I Nr. 62 vom 3O. Cezssher 19877, snlage A,
s 1872,

Randnur

Crenuny  fiir  intzraotisnzle Eisenbannbefiicdarung gafinrlicrer GlUtsy
(RID-Regeln) - 2alage | 2u Anhang B das Uscrelnkunentns Gtes den &
naticnalsn Elsenbahnverkeds (COTIF-Usescinkeshen) vem §. Mai 19:0
(3GB1. 1905 Il S. 843}, in der Fassung der Veroronung vem 22, Juli
1585 (8C31. 1 §. 156U), Anlage, PRandnummsr 1672,

-2 -
Bularrasspaniieing RaE UntmaArit o d shng Dicannempet haben bain e Zlitigtoit
e Gomdiairem U3t fams imee D s P
auvnrige oder & bedirten der gung 2o (3] Allaz A e ,3335 Salagimer 1
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- Blatt 2 dos lulassungsssheines 0/2065/3(U} (Rev.2) -

hung vea 27. Juni
3. Se=z~Gcfehrgut
22£3), [HOA-
7033,

utvarardnung See 1a cer Fissung c"
21, 1S, 961}, zulstak EH

vercrdnmung  vam 21, D
sch, Klasse 7, Absehaits 12,1, 21rres )

natiznel Maritime Dangercue Casds Cade (Class 7, 12.1, 3, Fage

Verordnung Uber die Bafgrdecung gefinzlicher Giidar anf dea Rhein
23.11.19/1, (8021, 1 S, 1851). 2ul2rat geincsrt dureh ¢is
fnderungsverocdnung vea 24,03,1983, (8G31. I §. 357), Read
nummer 6461 (3),

icher Clter einsehlieGlich

en fir die Luftfshrer T=il I vem
S/&S 5. 185; in Yesbinduny wil Jen
+3 E

Sekanntmechivny Ulbsr dis
Waffen {a Luftvackans, N
14.07.1938 34, Jahrg., NfL I 11
“Intzrnaticnasl Civil Aviaticn Ozgaal
the Sufc Trancposrt of Dangersus Ces
- 1990,

cn Technicsl Inziruetione for
Aiz (ICAR-TT) 7.%.% a., 1389

~ -

in Verdincdung mit Lan Richtlinien dae Rindaeainistars rur verkenr vom
1R.L1977 (vk31. 31. (1977) s, 332).

£a wizd bae
vem Eundesal
22 dus IMOG-

igh, a8 das Eund;san‘ Fur b'rgnlmacnu..z. Salzgitcar,
isterivm fir & &0 Asachnitt
fode deubich i:t.

Genehnigungsinhaber: GNS Gasellschaft fUr Nuklowe-Fervies mbi
Gosthcalr.
4300 Fexen 1

Kernzeichen dew Yersendstlckewsateors: 0/2065/8{U)

ieBlish 30. Novesber 1992

Riiltigkeit der Zulassung: bis
Zulizsiger Inhalt:

aaktiven Stoffen

Foximel drei Cdelstahlckillen gafGllt mit virglasten
(Typ: “CSF-Clsskokillen")

€nthaltend je Kokille folgende radinmakliva Nuxllds

max.r 3,1 % 1018 gq

- Las: 13 15
~ Strentium- 90 / Yterium-50 mET, 7 7 x10°7 8q
~ Tazrlumoxld natUrlich (Tho;} < 2 Gew. % {Glas)
- l"lu::mun, [EEELA < Jg

Nyklidvaktor Plutunium (Cew. %) °

Fu.233 0.8

Pu-239 . 50,C0

Py-240 8.17

Py-761 Q,77

Pu-262 0,35
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Pcslsleistung:

An der Bahilteroba:fliche (faladung mit 3 Kekillen): ca. 1 aSv/h
(Rechnung mit “Iscshisld”) .

Bsuart der Yerpackung:

Die Bausart TransporthehZlier CNS 12 crfUllt leut Priifungszeugaia dor
Buadesanstalt Fiir Haterialfa ng bnd -pritfung (RAM), vam 17, Juli 19R8
- Axtenzefehen: 1.5 / 22 151 - uiv en eln Typ 8{U)-Versandstlck gsstslliten
Anfocdezungsn ([AZA-Regulztiens, § § 223 bis 241) .

Beschreibung der Yerpackuny:

far TranspartbehZltes LNS 127 besstsht sus einsr Geschweiliten Ecslstahl-
konstruktlon mit Blsisbachiraung zur Aufaehme von dr:i Cdclstehlglasko-
killen, Der BehilterkErpar irl in Sandwishbauveise hergestellt mit efnem
Auleren und inneren toelstanlieadlter ung 2iner cazeiscnan lieganden Bl
fillung. ur Fixieruog Ces Inhalts ls: im Rendlterscracht eln Traghesh
gingeastzt. Oic dichte Umsenlialung wird Bei dor vorliegenden Eauact ge-
nildat van:

- dom Behdltergrundkdrper

~ dea Abszhitmdecksl mil Yefscnrauoung una Elascomerdichiringen

- cen Yersehillsssn im Abschizmdecks] sinschlisGlich deren Cichiringen
und  Vercshracbung.

Male: chne Stod ait Stoldimpres
Hone: 1335 mm cz. 2 040 wm
Dutchmesser: 1050 ma 3. 1850 e
max. Cesam 11100 g ca. 12 560 k3

Tersichtszeichnung:

. .
Transportbenilter ONS 12 Zelehnung-Ng.: B 310,12 Rav. ¢ vom 22.03.1%83

43

Qooy
[ - Blatt 3 des Zulassungescheines D/2065/8(U) (Hev.2) -~
~ - Uran, gessat: <in g
Hukelidvektor Ursn (Gex. %)
. v-234 0,0G23s
u-235 0,874
U-235 0,0623
u-233 52,02
- < O,1g
- < 10g
Misse (Clss) j» Kokills: max.: 200 leg
Wirmeleistung jo Kekille: max.: 2235 ¥
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Nebenbestiommngen und Hinweisa:

Va.- Fr. ru-a.-) weit .
TURGSPrOgranm mit cen zust:

digan Pandrdsa akrusiinmen.

2. Oiece 2Zulsssung gilt rur in Yerbinduny mit cem fU; das Gatrerisnds
Serianmugter mrstellitan Cadsdnshauschain,

3. €& let elsharzust
erstmaligan

allen, ded sizh jedsr Verwender csr Ve tpackung vor ds
rung hei dea 3unda Strahlenachutz r-gl:txx:::n
14GL uid Les qt, dad ec d:s Prifouen erhaltan hat, das insbesendera
dan Zulagsungs di wAgs- und qu-tung-anl Ltung uae den
Prifplan zur wxnﬂarh»h-nnrn1 quang -nt\z‘t, echalten hat und beashiss,

&, Jacee Sexisanusier st mit dem cben engsgsbencn Kennzsichen und mit dar
trist bls 2ur mdchsten wisderkehranden Prifung dsueshaft 2u veraehen.

5. Jedes Serissmucter ict rochicitig wi
zienen.

rsndsn Prlifungesn zu untsr-

::’.e'\ und Werkstaffdaten-
=fas var Segina der

trshlenschutz.

Gekld

7. Cas Yersangstlek ist D2i vallar Balaciing als ge:chla::en! Lsdung edar im
Schienenveckehr als Wag :n‘sJuwg 2w befirdern. Dle vorgeschrisbensa Grenz-
wasta dar Dosisleistu avtl, du Abachiraung em Fahrzzug cinzu-
halten. Das versanast nit mentiartan Stofiddmpfern zu befdrdesn.
H:i:::e tezonders HaOn:v en wihirend cer Befdrderung sind nicnt

tforderlich.

8. Dxe:e Zulazsung entbindzt den Absendzr nichl vun der 1ct~=ndlqk it,
chriften des jewsziligen dec, dac vom Trancpost mit dicsen
beciihrt wird, zu beicnisn,

Rechtsbehelfsbelehrung:

Cejen dizzen Ecrchaid tann ines Menaks nach Cekarnbgabz Widsc-
sei 2 Fir Strahlen.

scarifelien ccer zut

veltzer-Sts,
ft einzulsgen.

s:hu.z,
Nicdersch

Braunschwelg, den

Im Auttrag .-
A
Or. Cesack

Anlacen
Anfang zum lulassungSSTiEin
Ubersiclibaskicze: € 523.120-63
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-~ Hev.N:, Austellungs- Gﬂtigk:its- © Grund der Revision
datum dayar -
- a T osat.aysy .41, 9582 Ezotaucstellung
1 15.12.19282 20.11.4992 Klurslzlluny zea Inhalt
2 07.02.1990 304111852 Klarsiellung 7um Tnhalt
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T T Kapazitdt/ Behdlter
—Capacity ot the packaging
= 3 GSF -Kekillen/ Canicters
1 ] Wermeinhalt /Heat Content max.6855 W
y
Massen/ Versandstick
Masses/Packoge
~ Yersandstiick/ Packoge 12,5 t
] Kokillen/Canisters 0,23t
Leergewicht / Tare Weight 12,7 ¢
DeckelstoNdimpter / Lid Shock Abscebar 0,8 t
HBodenstolddmpfer /Botiom Shock Absorber 0,74 t
Primdérdeckel / Primary Lid 1,05 t
Bei Yerwendung eines 20°- Containers
With use of g 20'- Container .
Transportgewicht! Transport Weight 29 ¢t
{max. 2 Yersandstiicke/ Packages)
Tara / Tare Weight Lot
Mindestluftungsaquerschnitt/Minimum Ventilation Area  018m
GNS|  onsn
U-¢sw0 £SSEN CErant | TB mit Transnartrantainae
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Project Title/Work Order EDT No. NA

GNS-12 Packaging Design Criteria (WHC-SD-TP-PDC-033) ECN No. 630861
Text Text Only Attach./ EDT/ECN

Name MSIN | With Al Appendix Only

Attach. Only

E. P. Clements G1-13 X

J. G. Field G1-11 X

J. R. Green ’ G1-11 X

C. R. Hoover G1-11 X

E. F. Koehling G3-06 X

D. W. McNally Gl1-11 X

W. J. Schlauder S7-84 X

S. S. Shiraga G1-11 X

R. J. Smith G1-11 X

G. L. Swearingen K8-37 X

E. F. Votaw G1-13 X

K. S. Webster P7-75 X

Central Files A3-88 X

WHC-SD-TP-PDC-033 File Gi-11 X
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