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ABSTRACT

The purpose of this directory is to make available a convenient source of information on

packaging approved by the U.S. Nuclear Regulatory Commission. To assist in identifying

packaging, an index by Model Number and corresponding Certificate of Compliance Number is

included at the front of Volumes I and 2. An alphabetical listing by user name is included in the

back of Volume 3 of approved Quality Assurance programs. The reports include a listing of all

users of each package design and approved Quality Assurance programs prior to the

publication date of the directory as of December 31, 2002.
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MODEL #
_______________

A-0109

ABB-2901

ANF-250

ATR

A1G ICDC

A1W-3 PUSC

B-3

BCL-2

BCL-3

BMI-1

BRP RVP SAR5339

BUSS R-1

BW-2901

C-1

CE-Bl

CGN RCDP

CI-20WC-2

CI-20WC-2A

CNS 1-13C

CNS 1-13C II

CNS 1-13G

CNS 10-160B

CNS 3-55

CNS 8-120B

DHTF

U.S. NUCLEAR REGULATORY COMMISSION
INDEX OF CERTIFICATES BY MODEL NUMBER

12/31/2002

CERTIFICATE # I MODEL #

6280 | DiG CB-TS

9274 | D2G POWER UNIT

9217 | EAGLE

9099 | ECO-PAK OP TU

9795 | ESP-30X

9787 | F-294

6058 | F-423

9068 | F-430/GC-40

9067 | FL 10-1

5957 | FSV-1

9300 | FSV-1 UNIT 3

9511 | FSV-3

9251 | GA-4

9036 | GE-100

9272 I HALFPACT

9794 I HI-STAR 100

9098 | IF-300

9098 | INNER HFIR UN

9081 | IR-100

9152 | LCG-25A

9216 I LCG-25B

9204 | LCG-25C

5805 I LIQUI-RAD

9168 | M-130

9203 | M-140

CERTIFICATE #
_____________

9792

6441

9287

9288

9284

9258

9299

9290

9009

6346

9277

6347

9226

5926

9279

9261

9001

5797

9157

4888

4888

4888

9291

6003

9793

V



MODEL #
M-3____________

MCC-3

MCC-4

MCC-5

MO-i

MODEL B

MODEL 1 S-6213

MODEL 2 S-6213

MW-3000

N-55

NAC-LWT

NAC-STC

NAC-1

NCI-21PF-1

NFS-URANYL NIT.

NLI-1/2

NLI-10/24

NNFD 5X22

NNFD-10

NONE SPECIFIED

NPC

NPI-20WC-6

NPI-20WC-6 MKII

NRBK-41

NUHOMS-MP187

NUHOMS-MP197

U.S. NUCLEAR REGULATORY COMMISSION
INDEX OF CERTIFICATES BY MODEL NUMBER

12/31/2002

CERTIFICATE # I MODEL #_______…_____ ---------------

9239 1 OP-100

9239 I OP-660

9239 I OPL-660

9069 | ORNL TRU CALIF

6206 | OUTER HFIR UN

9186 | PADUCAH TIGER

9186 | PAS-1

9030 | PAT-1

9070 | PAT-2

9225 | PATRIOT

9235 | PWR-2 CORE BAR.

9183 | RA-3

9234 | RH-TRU 72-B

5059 | SENTINEL-lOOF

9010 | SENTINEL-25A

9023 I SENTINEL-25B

9250 | SENTINEL-25C

6357 | SENTINEL-25C3

6406 | SENTINEL-25D

9294 I SENTINEL-25E

9102 I SENTINEL-25F

9215 | SENTINEL-8

9221 I SNAP-21

9255 I SP-1

9302 I SP-2

CERTIFICATE #
_____________

9185

9283

9283

5740

5797

6553

9184

0361

9150

9292

9791

4986

9212

5862

4888

4888

4888

4888

4888

4888

4888

9030

5830

9248

9248

vi



MODEL #
_______________

SP-3

SPEC 2-T

SPEC-150

SPEC-300

SRP-1

ST

S3G CBDCA

S5W POWER UNIT

S5W REC. COMPT.

S5W REFUEL.SRCE

S6G REC. COMPT.

T-2

T-3

TN-BRP

TN-FSV

TN-RAM

TN-REG

TN-68

TN-8

TN-8L

TN-9

TRIGA-I

TRIGA-II

TRUPACT-II

TS125

U.S. NUCLEAR REGULATORY COMMISSION
INDEX OF CERTIFICATES BY MODEL NUMBER

12/31/2002

CERTIFICATE # I MODEL *

9248 | UBE-1

9056 | UBE-2

9263 | UMS UNIVERSAL

9282 I UNC-2600

9285 I UNC-2901

9246 I URIPS-8A

9786 I URIPS-8B

5580 I UX-30

9788 | WE-1

5757 I 10-135B

9788 I 10-142

5607 | 125-B

9132 I 1500

9202 I 181361

9253 I 181375

9233 I 2000

9206 I 235R001

9293 | 3-82B

9015 | 4.5 TON CF

9015 I 51032-1

9016 I 51032-2

9034 I 5979

9037 I 5984

9218 I 6400

9276 | 650L

CERTIFICATE #
_____________

9280

9281

9270

5086

6294

6786

6786

9196

9289

9210

9208

9200

5939

5796

5796

9228

6386

6574

6642

6581

9252

5979

5984

6400

9269

vii



MODEL #
_______________

6717-B

680-OP

702

715

741-OP

770

771

814A

855

865

880 SERIES PKG

927A1

927C1

U.S. NUCLEAR REGULATORY COMMISSION
INDEX OF CERTIFICATES BY MODEL NUMBER

12/31/2002

CERTIFICATE # I MODEL #
__ __ __ _…___ _ _ - - - - - - - - - - - - - - -

6717

9035

6613

9039

9027

9148

9107

5149

9165

9187

9296

6078

6078

CERTIFICATE #
_____________
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NRC FORM 618
(3-96)
10 CFR 71

U.S. NUCLEAR REGULATORY COMMISSION
CERTIFICATE OF COMPLIANCE

FOR RADIOACTIVE MATERIALS PACKAGES

I. a. CERTIFICATE NUMBER b. REVISION NUMBER c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER e. TOTAL NUMBER PAGES

0361 7 USA/0361/B(U)F-85 1 4
2. PREAMBLE

a. This certificate is issued to certify that the packaging and contents described in Item 5 below, meets the applicable safety standards set forth in Title 10,
Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material."

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or other
applicable regulatory agencies, including the government of any country through or into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION
a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION:

U.S. Nuclear Regulatory NUREG-0361; Safety Analysis Report for the
Commission Plutonium Air Transportable Package Model

Washington, DC 20555 No. PAT-1, as supplemented.

c. DOCKETNUMBER 71-0361
4. CONDITIONS - C

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below.

5.

(a) Packaging

(1) Model No.: PAT-1

(2) Description

A stainless steel containment vessel (designated TB-1) surrounded by a stainless
steel and redwood overpack (designated AQ-1). The contents are sealed within a
stainless steel product canh'designated PC-1i) inside the containment vessel.

The AQ-1 overpack is a right .circular. cylinder,. approximately 42-1/2 inches long by
24-1 /2 inches outside diameter.b Te walls of.the overpack consist of approximately
8 inches of grainoriented redwood'encased within double'stainless steel drums. The
ends of the drums are doubly closed. A copper heat ,onducting element and an
aluminum toad distributer are encased within the redwood.

The TB1- containment vessel is approximately 8-1/2 inches outside
length by 6-3/4 inches outside diameter. The minimum wall thickness
of the vessel is approximately 1/2 inch. The interior cavity of the vessel is a right
circular cylinder, 4-1/4 inches diameter, with hemispherical ends. The vessel is
closed by 12, 1/2-inch diameter bolts and doubly sealed with a copper gasket and
knife edges and an elastomer 0-ring.

'I 1.

ELK et*At'.fk LX/ X at ZAP' LAPS ZAPS ZAP Aso LPi seA axL.L~£' ~ ~ Ad' rS' IS'. An' Or' AS' AS'. ES'. IS'. Ad' at' asa At' at' a_' OrL&A&g E m. A. AS A AS a
ALL In MM M



1��1'�*i \*1 �*7\*7 \*1\*7 '.*7 \*I X*7 '*7 X*7 X*7 X7 X7X, X7,*7 )ZL )Z� )ZI ill )Z( III JUL jUL jUt JUL )UL JUL )Zt )R( )I( �RL �k( �*1 �I1 it? 5*? 31*7 31*?W31*13i
X- _ . - - L -_ -_ no - E- - - mu - 1~ 1~ as PJo s oast)SE )w )M M M s Mt MM )t1 MU 12JUf S )XI Al asy eWWWW

NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION(3-96)

Page 2 - Certificate No. 0361 - Revision No. 7 - Docket No. 71-0361

5. (a) Packaging (continued)

(2) Description (continued)

The weight of the package is approximately 500 pounds. The weight of
the TB-1 containment vessel, when loaded with 4.4 pounds of contents
is approximately 41.7 pounds.

(3) Drawings and Specifications

The Model No. PAT-1 packaging is fabricated in accordance with the drawings and
specifications in Section 9.0 of the Safety Analysis Report, NUREG-0361 as
supplemented by Issue B of Drawing NOs. 1004, 1009, 1013, 1016, 1017, 1018,
101 9, 1020 and 1022.I

(b) Contents

(1) Type and form of material

Plutonium oxide and its' daughter products, in' any solid form. The plutonium oxide
may be mixed with uranium oxide and its daughter products, in any solid form.

(2) Maximum quantity of material per package and additional permissible contents

(i) Maximum 2.0 kg total radioactive material, plus: maximum 16 grams of water
and 10 grams of polyethylene or'polyvinylchloride bagging material. The
maximum decay heat; load of the contents may not, exceed 25 watts.

(ii) Maximum 200 grams total radioactivelmaterial, plus: maximum one gram of
water,: maximum 200 grams of metal canning material (in addition to the PC-1
product can, Drawing No. 1024), maximum 64 grams of aluminum foil or
honeycomb (in addition to the top spacer, Drawing No. 1015), maximum 175
grams of glass and maximum 35 grams polyethylene or polyvinylchloride
bagging material. The' maximum decay heat load of the contents may not
exceed 25 watts.

(c) Transport Index for Criticality Control

Minimum transport index to be shown on
label for nuclear criticality control: 0.4

6. The PC-1 product can (Drawing No. 1024) and the top spacer (Drawing No. 1015)
need not be used when the contents include 20 curies or less of plutonium.

7. Prior to first use, each packaging shall meet the acceptance tests and standards specified in
Subsection 8.1 and Section 9.0 of the Safety Analysis Report.

8. Prior to each shipment, the package shall meet the tests and criteria specified in Subsection 8.2
of the Safety Analysis Report.

2
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NRC FORM 618A
(3-96)

CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 3 - Certificate No. 0361 - Revisiorn No. 7 - Docket No. 71-0361

9. The package shall be prepared for shipment and operated in accordance with the procedures
specified in Section 7.0 of the Safety Analysis Report.

10. The systems and components of each packaging shall meet the periodic tests and criteria
specified in Subsection 8.3 of the Safety Analysis Report.

11. Repair and maintenance of the packaging shall be in accordance with Sections 8.0 and 9.0 of the
Safety Analysis Report.

12. The packaging shall be designed, procured, fabricated, accepted, operated, maintained, and
repaired in accordance with a quality assurance plan approved by the Nuclear Regulatory
Commission for this purpose.

13. Through special arrangement with the carrier, the shipper shall ensure observance of the
following operational controls for each shipment of plutonium by air:

(a) The package(s) must be stowed aboard aircraft on the main deck in the aft-most location
that is possible for cargo of its size and weight. No other type cargo may be stowed aft of
the package(s).

(b) The package(s) must be-securely cradled and tied-down to the main deck of
the aircraft. fThe tie-down system must be capable of providing package restraint against
the following inertia forces acting separately relative to the deck of the aircraft:
Upward, 2g; Forward, 9g; Sideward, 1.5g; Downward, 4.5g.

(c) Cargo which bears one of the following hazardous material labels may not be transported
aboard an aircraft carrying a package(s):

Explosive A
Explosive B V

Explosive C
Spontaneously Combustible
Dangerous When Wet
Organic Peroxide

Non-Flammable Gas
Flammable Liquid -
Flammable Solid,
Flammable Gas
Oxidizer
Corrosive

This restriction does not apply to hazardous material cargo labeled solely as:

Radioactive I
Radioactive 11
Radioactive Ill
Magnetized Materials

Poison
Poison Gas
Irritant
Etiologic Agent

14. The package authorized by this certificate is hereby approved for use under the general license
provisions of 10 CFR §71.12.

15. The package authorized by this certificate is hereby approved for transportation of plutonium by
air.

16. Expiration date: September 30, 2003.

3
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NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULAT(3-96)
Page 4 - Certificate No. 0361 - Revision No. 7 - Docket No. 71-0361

REFERENCES

Safety Analysis Report for the Plutonium Air Transportable Package Model Number PAT-1,
NUREG-0361, June 1978.

Sandia Laboratories application dated February 20,1980.
Supplements dated: July 27, 1990 and July 20, 1993.

DRY COMMISSION ¢

i

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Cass R. Chappell, Chief
Package Certification Section
Spent Fuel Project Office
Office of Nuclear Materiat Safety

and Safeguards

I,

Date: Sept. 15, 1998
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2. PREAMBLE

a. This certificate is issued to certify that the package (packaging and contents) described In Item 5 below meets the applicable safety standards set
forth in Title 10, Code of Federal Regulations, Part 71, Packaging and Transportation of Radioactive Material.'

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies, including the government of any country through or into waich the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPUCATION

Department of the Air Force Teledyne Energy Systems applications dated
Air Force Technical Application Center/CC April 26, 1985 and August 19, 1986, as supplemented
1030 S. HWY AIA
Patrick AFB, FL 32925-3002

4. CONDITIONS

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71. as applicable, and the conditions specified below.

5.

(a) Packaging

(1) Model No.: Sentinel-25A, LCG-25A; Sentinel-251B, LCG-25B
Sentinel-25C, LCG-25C; Sentinel-25C3,-25D, -25E, -25F

(2) Description

The packages are thermoelectric generators. The major components include the main
housing, tungsten shield, housing flange, and electrical connectors. The approximate
dimensions and weights for the various Model Nos. are as follows:

Model No.

Sentinel-25A, LCG-25A

Sentinel-25B, LCG-25B

Sentinel-25C, LCG-25C

Sentinel-25C3

Sentinel-25D

Sentinel-25E

Sentinel-25F

Dimensions (inches)

25 OD x 25

25 OD x 25

24 OD x 32

24 OD x 32

25 OD x 27

25 OD x 34

25 OD x 32

Weight (lbs.)

3000

3300

2000

1300

3300

4200

1400

5



5. (a) Packaging (continued)

(3) Drawings

The packagings are constructed in accordance with the following Drawing Nos.:

Model No. Drawing Nos.

All Models Isotopes, Inc. Drawing Nos.:
001-20000, Rev. E
001-20001, Rev. F
001-20002, Rev. F
001-20003, Sht. 1, Rev. B
001-80003

Sentinel-25A, LCG-25A Martin Company Drawing Nos.:
N0013100, Rev. A
N0013108, Rev. D
001-40000, Rev. A

Isotopes, Inc. Drawing Nos.:
001-10000, Rev. B
001-70024, Rev. C
001-70025, Sht. 1, Rev. D
001-70033, Shts. 1 & 2, Rev. A
001-70036
001-80005

Sentinel-25B, LCG-25B Martin Company Drawing Nos.:
N0013200, Rev. C
001-40012

Isotopes, Inc. Drawing Nos.:
001-70024, Rev. C
001-70025, Sht. 1, Rev. D
001-70033, Shts. 1 & 2, Rev. A
001-70036
001-80005

Sentinel-25C, LCG-25C Martin Company Drawing Nos.:
001-40004, Rev. A
001-70010
001-70012, Rev. B
001-80004

Isotopes, Inc. Drawing Nos.:
001C10000, Sht. 1 Rev. D, & Sht. 3
001-70009, Rev. D

6



Model No. (continued) Drawing Nos. (continued)

Sentinel-25C3 Isotopes, Inc. Drawing Nos.:
001 C1 0000 Shts. 1 & 2, Rev. D
001-70009, Rev. D
001-70057, Rev. D
001-70060, Rev. C
001-40019, Rev. B

Sentinel-25D Martin Company Drawing No.
001-80004

Isotopes, Inc. Drawing Nos.:
001D10000Shts. 1 &2, Rev. C
001-70036
001-70033 Shts. 1 & 2, Rev. A
001-70025 Sht. 1, Rev. D
001-70024, Rev. C
001-40015, Rev. C
001-40006, Rev. B

Sentinel-25E Isotopes, Inc. Drawing Nos.:
001 E10000, Shts. 1 & 2, Rev. E, & Sht. 3
001-70039, Rev. C
001-70025, Sht. 1, Rev. D & Sht. 2
001-70024, Rev. C
001 -40017, Shts. 1 & 2, Rev. D
001-40006, Rev. B

Sentinel-25F Isotopes, Inc. Drawing Nos.:
001 F10000, Shts. 1 & 2, Rev. H*
001-70070, Rev. C
001-70060, Rev. C
001-70009, Rev. D
001-40025, Rev. A

As modified by Figure 1 of
the April 26, 1985, application.

(b) Contents

(1) Type and form of material

(i) Strontium 90 titanate doubly encapsulated in a Hastelloy or Uniloy fuel capsule which
meet the requirements of special form radioactive material; or

(ii) Model No. Sentinel-25F may have, strontium fluoride doubly encapsulated in Hastelloy
or Uniloy fuel capsule, with a Hastelloy C-276 liner which meets the requirements of
special form radioactive material.

7



(2) The maximum quantity of material per package

125,000 curies

6. A barrier (permitting the free circulation of air) must be provided with sufficient separation distance to ensure
that the requirement of 10 CFR 71.43 (g) will be met.

7. Eye-bolts shall be removed or covered during transportation to prevent their use as tie-down devices of
packages.

8. In addition to the requirements of Subpart G of 10 CFR Part 71, each package shall be operated, prepared
for shipment and maintained in accordance with the following Operating Procedures and Maintenance
Programs:

Model No. Operating Procedures Maintenance Proaram

Sentinel-25A, LCG-25A Appendix E of TES-3206, Appendix F of TES-3206,
as revised as revised

Sentinel-25B, LCG-25B Appendix E of TES-3209, Appendix F of TES-3209,
as revised as revised

Sentinel-25C, LCG-25C Appendix E of TES-3210, Appendix F of TES-3210,
as revised as revised

Sentinel-25C3 Appendix E of TES-321 1, Appendix F of TES-321 1,
as revised as revised

Sentinel-25D Appendix E of TES-3212, Appendix F of TES-3212,
as revised as revised

Sentinel-25E Appendix E of TES-3213, Appendix F of TES-3213,
as revised as revised

Sentinel-25F Chapter Vill of TES-3202, Chapter IX of TES-3202,
as revised as revised

9. The packages authorized by this certificate are hereby approved for use under the general license provisions
of 10 CFR 71.12.

10. Expiration date: January 31, 2007

8



REFERENCES

Teledyne Energy Systems applications dated April 26, 1985; and August 19, 1986.

Teledyne supplements dated: November 3,1986; September 17 and December 2, 1991.

Department of the Air Force supplement dated: November 12, 1993; December 11, 1996; January 15, 2002.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brach, Director
Spent Fuel Project Office
Office of Nuclear Material Safety

and Safeguards

e: January 29, 2002
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NRC FORM 681
(96)
IOCFR7,

*.<. - -1

U.S. NUCLEAR REGULAmRY COMMISStlNjx

* I
CERTIFICATE OF COMPLUINCE

FOR RADIOACTIVE MATERIALS PACKAGES

1. a. CERTIFICATE NUMBER | b. REVISION NUMBER c. PA AGEIDENTIFICATION NUMBER |PAGENUMBER i. TOTiAL NUMBER PAGS

4988 | 38 | USAN4986IAF | -1 4
PREAMBLE

a. This certificate is issued to certify that the packaging and contents described in Item 5 below, meets the applicable safety standards set forth in Title 10.
Code of Federal Regulations, Part 71, Packaging and Tkanspotation of Radioactive Material."

b. This certificate does not relieve the consignor from compliance with any requrenment of the regulations of the U.S. Depannment of Transporation or other
applicable regulatory agencies, including the government of any county through or into which the package will be tansported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLCATION
ISSUED TO (NaONN aniAddres) b. TiTLE AND IDENTFCATION OF REPORT OR APPLCATION:

Global Nuclear Fuel - Americas, L.L.C. General Electric Company application dated
P.O. Box 780 September 10, 1997. as supplemented.
Wilmington, NC 28402

cDOCKETNUMBER 714986
4 CONDiMONS

This certificate is conditional upon fultillang the requirezents of 10 CFR Part 71. as applicable, and the conditions specified below.

S.

(a) Packaging

(1) Model No.: RA-3

(2) Description

A fuel assembly and fuel rod shipping container. Packagings are right rectangular boxes
consisting of an outer container of wooden construction and a metal Inner container separated
by cushioning material.'

The metal inner container Is approximately 11: Inches by 18 Inches by 178 inches long and is
positioned within a wooden outer container approximately 30 Inches by 30 Inches by 207
inches long. Cushioning is provided between the Inner and outer-containers by phenolic
impregnated honeycomb and ethafoamr. Closure Is accomplished by bolts. A pressure relief
(breather) valve Is provided on the inner:container, and is set for 0.5 psi differential. The total
weight of the packaging and contents is 2,800 pounds.

(3) Drawings

The packaging Is constructed in accordance with the following General Electric Company
Drawing Nos.:

769E229, Revision 9
769E231, Revision 8

(4) Product Container

The fuel rod product container Is constructed in accordance with General Electric Company
Drawing No.:

0028198, Revision 0
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5.(b) Contents -

(1) Type and form of material

(i) Unirradiated U02 fuel assemblies. Each fuel assembly is made up of either 60 or 62

rods in an 8 x 8 square array with maximum fuel cross-sectional area of 25 square

Inches and a maximum fuel length of 150 inches. The maximum U-235 enrichment Is

5.0 percent by weight, and the maximum average enrichment Is 5.0 percent by weight.

The maximum pellet diameter, minimum clad thickness, water rod specifications, and

poison rod specifications are | accordance with Section 6.1, Appendix 8-H, of the

supplements dated June 27 and November 1, 1995.

(ii) Unirradiated U0 2 fuel assemblies. Each fuel assembly is made up of 74 full and partial

length rods in a 9 x 9 square array'with maximum fuel cross-sectional area of 25 square
Inches and a maximum fuel length of 150 inches. The maximum U-235 enrichment is
5.0 percent by weight, and the maximum average enrichment is 4.6 percent by weight.
The maximum pellet diameter, minimum clad thickness, water rod specifications, and

poison rod specifications are in accordance with Section 6.1, Appendix 8-I, of the
supplements dated June 27 and November 1, 1995.

(iii) Unirradiated UO, fuel assemblies. Each fuel assembly is made up of 92 full and partial
length rods in a 10 x, 10 square array with maximum fuel cross-sectional area of 25

square Inches and a maximum fuel length of 150 inches. The maximum U-235
enrichment is 5.5 percent by weight, and the maximum average enrichment is 5.0

percent by weight. The maximum pellet diameter, minimum clad thickness, water rod
specifications, and poison rod specifications are In accordance with Section 6.1,
Appendix 8-J, of the supplements dated June 27 and November 1, 1995.

(iv) Unirradiated UO, fuel rods, which are contained within the product container specified in
5(a)(4). The maximum U-235 enrichment is 5.0 by weight. 'The fuel rods are clad with
zircaloy, Incaloy, inconel, or stainless steel. The minimum pellet diameter is 0.340 inch,
and the maximum pellet diameter is 0.515 inch.

(v) Unirradiated U0 2 fuel rods, which may be loose or may be strapped together. The
maximum U-235 enrichment Is 5.0 by weight. The fuel rods are clad with zircaloy,

incaloy, inconel, or stainless steel.' The minimum pellet diameter is 0.340 inch, and the
maximum pellet diameter is 0.515 inch.
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5.(b) Contents (Continued)

(2) Maximum quantity of material per package

(i) For the contents described in 5(b)(1)(i), 5(b)(1)(1i), and 5(b)(1)(iii):

Two (2) fuel assemblies. Total quantity of radioactive material within a package may not
exceed a Type A quantity.

(i0) For the contents described in 5(b)(1)(lv):

Two (2) fuel bundles. A fuel bundle Is defined as any number of fuel rods contained
within the product container specified, in 5(a)(4).

(iii) For the contents described in 5(b)(1)(v):

Two (2) fuel bundles. A fuel bundle is defined as a maximum of 14 fuel rods positioned
within one side (channel) of the inner container.

(c) Transport Index for Criticality Control

Minimum transport index to be shown on
label for nuclear criticality control:

For the contents described in 5(b)(1)(i), 5(b)(1)(ii)
and 5(b)(1)(iiO), and limited in 5(b)(2)(i): -0.4

For the contents described In 5(b)(1)(iv). and
limited in 5(b)(2)(il): - 6.3

For the contents described in 5(b)(1)(v), and.
limited in 5(b)(2)(iii): 2.9

6. Each fuel assembly must be unsheathed or must be enclosed in an unsealed, polyethylene sheath
which may not extend beyond the ends of the fuel assembly. The ends of the sheath may not be
folded or taped in any manner that would prevent the flow of liquids into or out of the sheathed fuel
assembly.

7. Polyethylene holders with a maximum effective thickness of 0.151 inches (0.3835 cm) may be
placed surrounding the fuel assembly up to a maximum of 0.13 grams H20 hydrogen equivalent per
cubic centimeter averaged over the assembly. The effective holder thickness is the linear average
of the maximum and minimum thickness.

8. Polyethylene shipping shims may be inserted between rods within the fuel assemblies up to a
maximum of 0.10 grams H20 hydrogen equivalent per cubic centimeter averaged over the
assembly. The shipping shims may be used with or without the polyethylene holders.

1 2
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9. For shipment of fuel rods described in 5(b)(1)(iv) and 5(b)(1)(v), each fuel rod may be contained
within a polyethylene sheath with a maximum thickness of 0.01 inch. Dunnage is permitted within
the product container, and within the inner container, provided that the dunnage does not have
a hydrogen density greater than that of water.

10. Maximum average enrichment means the highest enrichment averaged over any axial zone of the
assembly.

11. In addition to the requirements of Subpart G of 10 CFR Part 71, each packaging must meet the
Acceptance Tests and Maintenance Program of Chapter 6 of the application, and the package must
be prepared for shipment and operated in accordance with the Operating Procedures of Chapter 6
of the application.

12. The package authorized by this certificate Is hereby approved for use under the general license
provisions of 10 CFR §71.12.

13. Expiration date: March 31, 2003.

REFERENCES

General Electric Company application dated September 10, 1997.

Supplements dated: November 20, 1997; June 5 and 25, July 1 and 21, and August 14, 1998; and
October 14, 1999. -

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brach, Director
Spent Fuel Project Office.
Office of Nuclear Material Safety
and Safeguards

Date: May 10, 2000
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2. PREAMBLE

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meats the applicable safety standards set
forth in Title 10, Code of Federal Regulations, Part 71, 'Packaging and Transportation of Radioactive Material.'

b. This cartificate does not reliev the consignor from compliance with any requirement of the regulabons of the U.S. Department of Transportation orother applicable regulatory agencies, including the government of any country through or into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO (Name andAddress) b. TITLE AND IDENTIFICATION OF REPORT OR APPUCATION
Nuclear Fuel Services, Inc. :..,..Nuclear Fuel Services, Inc., application dated
P.O. Box 337, MS 123 .-.J a 20, 2000, as supplemented.
Erwin, TN 37650

... ... i: .:> .. .

CONDITIONS

This certificate is conditional upon fWAHg the irgments of 10 CFR Part 71. as applicabje;.r4 he cn4 ions specified below.

4.

__

5.
(a) Packaging X(

(1) Model No.: NFS Un Nitrate d < T

(2) Descr ption~

A st ss St maly mounted to a
semitraier, desle0fo he.. . .a fisft.06 'uranyl nitrate solutions. The tank is
cylindrical with torlspherical heads. is eppoximatey47 inches in length and
50-1/2 inches in diameter, 99a shell and Head wall thickness of 3/16 inch. The tank
is coveredwith about 4 inches of fiberglass insulaio with an outer jacket of 22-gage
or 14-gage stair'dess steel. The nominal tank capacity is 3700 gallons with a design
ullage of 3 percent:.The-tanki.equippedwith access ports on top of the tank.

(3) Drawings

The tank trailer is constructed in accordance with the following drawings:

Independent Metal Products Drawing No. UNF 2232, Sheet 1 of 3, Rev. A; and
Sheet 3 of 3, Rev. A; and Nuclear Fuel Services, Inc., Drawing No. 000-M0337-D,
Rev. -.
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5. (b) Contents

(1) Type and form of material

Uranyl nitrate in dilute acid solution. The solution must meet the following limits:

Maximum uranium enrichment 5 weight percent U-235
(0.05 grams U-235/gram U)

Uranium concentration 70 - 350 grams U/iter solution

Maximum U-235 concentration 5 giriam1l-235/liter solution

Maximur. soltion freezing point 00C (32 0F)Y

Maximum solution density 13 pounds/gaflori

FreeHNO co ntration 0.1 M .8 M

The uranium may ' prepared lfom eith er nn-recycled or recycled uranium. The
uranium must mee-tthe following liits:"

- . . . . .. .... . ..... .. A

Co.n.stituentMa x'mum i conce tration

Tc-99 concetration-;, 5 ro.rams -C49/gram U

U-232 poncentration 0,2 micrograti. U-232Igram U

U-234 concentration 2:Oo microgrms U-234/gram U

U-236 concentration 25,0 Q ,g.;,crograms U-236/gram U

Alpha activity (Np anid Pu) .4 bequerel/gram U

Gamma activity (fission prodcs) 440,000 MeV-bequerel/kilogram U

(2) Maximum quantity of material per package

Not more than 3,589 gallons and not more than 45,600 pounds net weight of uranyl
nitrate acid solution. Total quantity of radioactive material within a package may not
exceed a Type A quantity.

(c) Transport Index for Criticality Control (Criticality Safety Index)

I

Minimum transport index to be shown on
label for nuclear criticality control: 100

15



6. The solution must be at a temperature of 680F or above at the time of packaging.

7. Transport of the package may only be initiated if the minimum predicted temperature along the
transport route for the anticipated transport period Is greater than 320F. In the event freezing
weather is encountered, the carrier must comply with the administrative procedures and controls as
specified in Section 3.2.2 of the application.

8. In addition to the requirements of Subpart G of 10 CFR Part 71:

(a) Each package must be maintainejd.in accordance with Chapter 8 of the application.

(b) Each package shall be. operated and prepared for hpment in accordance with the
Operating Procedures in Chapter 7 of the application I

(c) Each package shall comply with U.S. Department of Transpoation requirements for the
use, qualification n, and maintenance of specification MC 3.1.1 cargo tanks, Including the
provisions of Subpart E.of49 CFR Part 180.

9. The package authoried by this.certificate is.hreby vp pan for use under the general license
provisions of 10 CIFIR §71.12.

,0. Expiration date: May31, 2007,
S SS ff X < s s , , . l ;S > ' ' .:'.::s.5f

REERENE

Nuclear Fuel Services, Inc., |appicati"2,

Supplements dated: October13 and November 2 0 and ¢ktber 1 d December 13, 2001.

FOR THE U.S. NUCLEA EGULATORY COMMISSION

E. William Brach, Director
Spent Fuel Project Office
Office of Nuclear Material Safety
and Safeguards

Date: June 11. 2002

16



PXI-W, wext1w(W
NRC FORM 618
(396)
10 OFR 71

U.S. NUCLEAR REGULATORY COMMISSION
CERTIFICATE OF COMPLIANCE

FOR RADIOACTIVE MATERIALS PACKAGES
1. a CERTIFICATE NUMBER b. REVISION NUMBER c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER C. TOTAL NUMBER PAGES

5086 11 USA/5086/B(U)F 1 2

2. PREAMBLE

a. This certificate is issued to certify that the packaging and contents described in Item 5 below, meets the applicable safety standards set forth in Title 10,
Code of Federal Regulations, Part 71, 'Packaging and Transportation of Radioactive Material."

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or other
applicable regulatory agencies, including the government of any country through or into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION
a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION:

BWX Technologies, Inc. Babcock and Wilcox Company application
P.O. Box 785 dated November 29, 1993.
Lynchburg, VA 24505-0785

c. DOCKET NUMBER 71-5086
4. CONDITIONS

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below.

5.

(a) Packaging

(1) Model No.: UNC-2600

(2) Description

The inner container is an 1 1-gauge steel box with inside dimensions of 2-5/8" high x
7" wide x 96" long. The inner container is supported in a 22-1/2" ID by 102-1/2"
long, 14-gauge steel drum by an insartable cage formed by nine 21-1/2" diameter by
3/8" thick steel platesispaced approximately 12" apart, 'with a channel formed
through the center of the plates by angle irons. The outer container closure is made
with a 1 4-gauge drum 'lid with 12-gaugei bolt locking ring with drop forged lugs, one
of which is threaded, havingA5/8" diameter bolt."

(3) Drawing

The packaging is constructed in accordance with Thomas Gutman Consultant
Drawing No. B-2600-2, Sheets 1 through 6, Rev. 3.

(b) Contents

(1) Type and form of material

Unirradiated, uranium-zirconium, Naval fuel elements. The uranium may be enriched
to any degree in the U-235 isotope.

17
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E NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(396 Page 2 - Certificate No. 5086 - Revision No. 1 1 - Docket No. 71-5086

12) Maximum quantity of material per package

Up to 8.9 kilograms of U-235 per package. The ratio of the weight of U-235 to the
weight of U-235 plus zirconium shall not exceed 0.074. The net weight of the
contents shall not exceed 265 pounds.

5.(c) Transport Index for Criticality Control

Minimum transport index to be shown on
label for nuclear criticality control: 1.4

6. In addition to the requirements of Subpart G of 10 CFR Part 71:

(a) The package must be prepared for shipment and operated in accordance with
Chapter 7 of the application.

(b) The package must be acceptance tested and maintained in accordance with Chapter Z
8 of the application.

7. The package authorized by this certificate is hereby approved for use under the general
license provisions of 10 CFR §71.12.

8. Expiration date: January 31, 2004.

r V -;0 0 I-; ;0tSREFERENCESf

Babcock and Wilcox application dated November 29, 1993.

Supplements Dated: September 19, 1994; January 5, '195; and December 21, 1998.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Cass R. Chappell, hief
Package Certification Section
Spent Fuel Project Office
Office of Nuclear Material Safety

and Safeguards

Date~ S /?7Po7

18
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N NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION

10 CFR 7, CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

i. CERlIRCATE NUMBER b. REVISION NUMBER c. PACKAGE IDENFICAION NUMBER d. PAGE NUMBER . TOTAL NUMBER PAGES

5149 | 10 USA/5149/BEF 1 2
2. PREAMBLE

a. This certificate Is Issued to certify that the package Oakaging and contents) described In Item 5 below meets the applicable safety standards sat
frt hi Tide 10, Code of Federau Regulations, Part 71. 'Packging and Transportation of Radioactiw Material."

b. TNs certificate does not relieve the consignor from compliance with any requirement of the regulations of ie U.S. Department of Transportation or
othe applicable regulatory agencies, Including the government of any country through or into which the package will bie transported.

3. THIS CERTIFICATE IS ISSUED ON THE AIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION
a ISSUED TO (Name andAddess) b. TITLE AND IDENTIFICATION OF REPORT OR APP UCATION

BWX Technologies, Inc. Babcock & Wilcox Company application dated
P.O. Box 785 September 20, 1979, as supplemented.
Lynchburg, VA 24505

c. DOCKETNUMBER 71-5149
4. CONDITIONS

This certifcat Is conditanal upon fulfiling fte re r n FR ditions speified below.

(a) Packaging

(1) Mod0 4o.: 814A

(2) ~ cripti6~i~ho-.~ ,

satee Ct Vilco 4ormpany's application

a ted fe V -7u

(b) Cnte* conA'j s sc edn Wlo

~.A

(2) Maxim@iuantity of material per packa

One fuel clusta iU- 5tlh inserted poison fixture as specified
in Babcock & Wilcox anys application dated September 20, 1979.

(c) Transport Index for Criticality Control

Minimum transport index to be shown on
label for nuclear criticality control: 25.0

6. The package authorized by this certificate is hereby approved for use under the general
license provisions of 10 CFR §71.12.

7. Use of packaging fabricated after August 31, 1986, is not authorized.

PRINTED ON IECYCLED PAPER
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* NRC FORM SI SA CONIXTIONS (con tinued) U.S. NUCLEAR REGULATORY COMMISSIC
(s-200)
1OCFR7t

Certificate No. 5149 RevsionNo. 10 Docket No, 71 5149 Page 2 Of 2 Pages

f '. In addition to the requirements of Subpart G of 10 CFR Part 71:

(a) The package shall be prepared for shipment and operated in accordance with
the Operating Procedures in the application supplement dated May 18, 1990.

(b) The package shall be maintained in accordance with the Maintenance Program in the
application supplement dated May 18, 1990.

9. Expiration date: June 30, 2005.

ON

Babcock & Wilcox application

Babcock & Wilcox supplemeni

BWX Technologies Inc., tflppi I

COMMISSION

Date: July 28, 2000

'*-" * "~' ,
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2. PREAMBLE

a This cerfficate Is Issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set
forth i Title 10, Code of Federal Regulations, Part 71, 'Packaging and Transportation of Radoactive Material.

b. This certicate does not relieve te consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies, ckluding the govement of any country through a into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPUCATION

a ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

Safety Analysis Report for S5W Power Unit
U.S. Department of Energy <.> <ifs> container dated August 9, 1968,
Division of Naval Reactors '½.. as amended.
Washington, DC 20858

4. CONDITIONS

This certificate Is conditional upon fuoulv the qire ents of 10 CFR Part 71, as applicable, and thoif speclfied below.

(a) Packaging

(1) Model No. 55W :PowrU

(2) Description .. ' ,

The S5W Powier Un t IS ontainer knd support
assembly designed to shipqdtb ,'}rt , prior poweronits. The PUSC
is comprised essentially of three r b. (1) the outer frame, (2)
the inner frame,*end (3) the shippinc tier. 'ring ship ment, the
shipping containedrs bted to the inner frame in a hordznt l position.
Two trunnions welded to the middle section of the shipoing container support
the lower end of the contaier and also provide-*6 means whereby the
container can be rotated from th oipznt (shipping) attitude to the
vertical (loading-unloading) attitude In the inner frame. The Inner frame
and shipping container are supported by the outer frame and pedestal through
80 elastic shock mounts, each of which Is secured to both the inner frame and
outer frame.

Approximate dimensions of the three major assemblies of the PUSC are:
shipping container 95 Inches diameter by 234 inches; Inner Frame: 109
Inches width by 52 Inches height by 269 Inches length; Outer Frame: 121
inches width by 56 inches height by 236 inches length. Maximum weight of the
loaded PUSC Is approximately 127,900 lbs.

(3) Drawings

The packaging is constructed in accordance with Westinghouse Electric
Corporation Drawing Nos. 936F963, Rev. 3 and 936F964, Rev. 2.
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NRC FORM 518 U.S. NUCLEA REeULATORY COMMISSION
10 CFR 71 CERTIFICATE OF COMPLIANCE

FOR RADIOACTIVE MATERIAL PACKAGES I
C I NUMBER b. REVISION NUMBER d. PACKAGE IDENJIFICAllON NUMBER PAGE PAGES

5580 8 71-5580 USA55801Bf FF 2

5.(b) Contents

(1) Type and form of material

Unirradiated fuel in the form of S3G Core 3 power units with control rods
installed and secured in place by holddown mechanisms.

(2) Maximum quantity of material per package

One fuel assembly.

5.(c) Transport Index for Criticality l .

Minimum transport index.tob'e shown on
label for nuclear criticality control: 100

6. Expiration date: December 3t- 2007

... X '~~~. ...... , .. ... A...-.a*,;f',s.' N~ '. REFERENCE 's

Safety Analysis Report fbr..S5W Pwer n ing..ContI WAPDOP(R)g20 dated
August 9, 1968; Addendum~to WAPON t 198.

Naval Reactors Supplementstdated: USArc 2 '1992 (G#92.O3388) a'd June 11,' 1997
(G#97-03513); and Naval Reaactors letteI r (G000) dated June3, 2002.

FOR TI-I U. UCLEAR REGULATORY COMMISSION

E. William Brach, Director
Spent Fuel Project Office
Office of Nuclear Material Safety
and Safeguards

Date July 29, 2002

22
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NRC FORM 618
(3-96)
10 CFR 71

U.S. NUCLEAR REGULATORY COMMISSION
CERTIFICATE OF COMPLIANCE

FOR RADIOACTIVE MATERIALS PACKAGES 10

1. a. CERTIFICATE NUMBER b. REVISION NUMBER c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER c. TOTAL NUMBER PAGES

) 5607 11 USA/5607/Bo )F 1 3
2. PREAMBLE

a. This certificate is issued to certify that the packaging and contents described in Item 5 below, meets the applicable safety standards set forth in Title 10,
Code of Federal Regulations. Part 71, 'Packaging and Transportation of Radioactive Material."

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or other
applicable regulatory agencies, including the government of any country through or into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION
a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION:

U.S. Department of Energy T-2 Shipping Package, Safety Analysis
Washington, DC 20585 Report, Draft: April 1980,

as supplemented.

c.DOCKETNUMBER 71-5607
4. CONDITIONS

This certificate is conditional upon fulfilling the requirements of IO CFR Part 71, as applicable, and the conditions specified below.

5.

(a) Packaging

(1) Model No.: T-2

(2) Description

Packaging for irradiated reactor fuel and components consisting of a lead encased in
steel cask, removable containment vessel insert and shipping case.

The cask is a double-walled steel circular cylinder with thickened shielding in the
center portion. The' central cavity is 6.065 inches in 'diameter''by 100 inches long.
The lead shielding is 8.0 inches thick'along a 45-inch center section reduced to 4.2
inches at each 36-inch end se'dtion.- The containment vessel is positioned within the
cask. Cask closure is accomplished by a gasketed and bolted steel plug. The cask is
enclosed in the shipping case which is 36 inches in diameter by 133 inches long
welded to a 4:foot by 6-foot steel pallet. The maximum weight of the packaging is
18,400 pounds.

(3) Drawings

{i) The shipping case is constructed in accordance with DuPont Drawing Nos.:
W716539, Rev. 0; 180191, Rev. 1; 180192, Rev. 0; 180193, Rev. 1;
180194, Rev. 0; 180197, Rev. 0; W716538, Rev. 0; 180195, Rev. 0;
180196, Rev. 0; and 180089, Rev. 0.

(ii) The cask is constructed in accordance with General Electric Drawing Nos.:
919D755, Rev. 0; 135C5202, Rev.0; 153F966, Rev. 0; and 106D3721, Rev.
0; or it is constructed in accordance with DuPont Drawing Nos.: W239534,
Rev. 2; 147214, Rev. 15; 147215, Rev. 2*; and 147216, Rev. 1.

0 As provided in the April 12, 1983, supplement
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NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 2 - Certificate No. 5607 - Revision No. 11 - Docket No. 71-5607

5.(a) (3) Drawings (Continued)

(iii) The ANL insert is constructed in accordance with Argonne National Laboratory
Drawing Nos.: W0147-0227-DD, Rev 7; WO147-0228-DD, Rev. 6; WO147-0229-DC,
Rev. 6; W0147-0231-DD, Rev. 3; W01 47-0234-DC, Rev. 4; and W0147-0312-DE,
Rev. 2.

(b) Contents

(1) Type and form of material

{i) Irradiated clad fuel in the form of solid metal, oxides, nitrides, and carbides of
uranium, plutonium, or mixed uranium-plutonium contained within the ANL
insert. The clad fuel may contain small quantities of Na or NaK. The minimum
cooling time must be no less than 150 days.

(ii) Irradiated clad fuel pins of uranium dioxide enriched to up to 3.0 w/o in U-235
contained within the ANL insert. Average exposure of fuel not to exceed 18
megawatt days per kilogram. The clad fuel may contain small quantities of Na
or NaK. The minimum cooling time must: be no less than 90 days.

(iii) Irradiated reactor components held within thecontainer shown in Drawing No.
W01 47-0234-DC, Rev. 4.'

(2) Maximum quantity of material per package.

Internal decay heat not to exceed 208 watts, and:''

(i) For the material described in 5(b)(ii(i), tissue material not to exceed 1.71 kg.

(ii) For the material described in 5(b)(l)(ii), fissile material (U-235) not to exceed
300 grams.

(c) Transport Index for Criticality Control

For the contents described in 5(b)(1)(i)
and 5(b)(l)(ii), and limited in 5(b)(2)(i)
and 5(b)(2)(ii):

Minimum transport index to be shown on
label for nuclear criticality control: 0.4
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NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

Page 3 - Certificate No. 5607- Revision No. 11 - Docket No. 71-5607

6. The contents must be shipped dry. When loaded underwater, the package must be dried
using Consumer Power Company's procedure, "T-2 Cask Liner Assembly Drying Procedure,"
Proc. No. EE&T-C12, Rev. 1, 11/12/81.

7. The ANL Insert must be leak tested prior to first use and annually thereafter in accordance
with the procedures specified in Argonne National Laboratories Document No.
W01 95-0054-ES-00.

8. Prior to each shipment, the package must be leak tested in accordance with procedures
specified in Appendix A to HFEF/N OMM 6202, Rev. 2, March 17, 1981.

9. In addition to the requirements of Subpart G of 10 CFR Part 71 and the other conditions of
this certificate:

(a) The package shall be operated and prepared for shipment in accordance with the
Operating Procedures in Chapter 7 of the application, as supplemented; and

(b) The package must be maintained in accordance with the Maintenance Program of
Chapter 8 of the application, as supplemented.

10. The package authorized by this certificate is hereby approved for use under the general
license provisions of 10 CFR1171.12.

11. Expiration date: May 31, 2003.

REFERENCES

DuPont Safety Analysis Report, Draft April 1980.

Department of Energy supplements dated: February 11, April 8 and 20, 1982; April 12, 1983;
February 26, 1992; February 3, 1993; and April 22 and June 4, 1998.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Cass R. Chapp I Chief
Package Certification Section
Spent Fuel Project Office
Office of Nuclear Material

Safety and Safeguards

Date: July 24. 1998
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|NR FORM 611 U.S. NUCLEAR REGULATORY COMMISNI

£ {CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

_. . coIScA NUMBER REISION NUMBER I DOCK NUME i E IOTION NUMBER PAGE PA

5740 6 71-6740 USA/5740/B( 11 OF 3

2. PREAMBLE

a. Thh certficate is isued to ceroty that tho package (packagin and contsnta) descnbd in Iten5 bolow mst th epplicakbl safety standards sot
horth In Tntl 10, Code of Federal Regulations, Palt 71, Packaging and Trmnspodaton of Radoatlve MatsdaL'

b. This cartficate does not reliee the consigno frm compliance with any mqulrmenod the rrgulons of th U.S. Depaitment of Transponation or
other applicable regulatory agencies, Including the government of any country through or Into which he package WI be transportad.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO (famo sndAddess)

U.S. Department of Energy
Washington. D.C. 20585

b. TITLE AND IDENTIFICATlON OF REPORT OR APPLICATION

Report for Packaging (SARP) of the
onal Laboratory TRU Califomium
iner, August 7, 1981, Rev. of Report No.
r m supplemented.

4. CONDMONS

(a) Packaging
.0

(1) Model

(2) Descriptioth

A 304L staitels ste ff
inch thick, 6Sji.ch di
cylindrical cavit s a 1-
long. Shlelding .Esists
approximately 17H ̀ *.
filled plugs define, Isti
bolted in place and are p
the cover plates and the

'The oe&shell consists of two, 1/2-
by afjtoh cylindrical section. The
nd IsWjhches in diameter x 6 Inches
In'Increte having a density of
[vocated at the end of concrete
Use plugs have 0-ring seals, are
plate. Fusible plugs are located in

The top ball valve and plug may be replaced by other plugs for multiple source shipments.
Sources are contained In special form inner containers.

The cask Is mounted onto a 1-Inch thick steel base plate by eight steel 2-1/2 inch NPS
Schedule 40 pipe struts. The cask is transported on a special trailer. The package gross
weight is 23,500 pounds.
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I NRC FORM 610 U.S. NUCLEAR REGULATORY COMMISSION
i:CCFt,, CERTIFICATE OF COMPLIANCE

FOR RADIOACTIVE MATERIAL PACKAGES
1. a. CERIFICATE NUMBER | b. RONNBR DOCKT NUMBER X. PCKAGE IENTiFICATION NUMBER I PAGE PAGES

5740 1 6 71-5740 1 USA/5740/B() 2 OF 3

5. (a)(3) Drawing

The package and special trailer are constructed in accordance with Oak Ridge National
Laboratory (ORNL) Drawing Nos.:
M-1123D-EN-001-D Rev. 4
M-I 1230-EN-002-D Rev. 0
M-1 1230-EN-003-D Rev. 0
M-1 123D-EN-004-D Rev. 2
M-11230-EN-005-D Rev. 0
M-1 1 230-EN-006-D Rev. 0 f
M-1 1230-EN-007-D Rev. f A ti S1E- acw

M-1 1230-EN-008-D M >
M-11230-EN-012-E aid4
M-1i1230-EN-014E 3ev.3
M-1123D-EN-0_D Rev. 3
M-111230-EN0-01k-EtRev- 0
(Appendx A urgus t revision of ORNL-540 9!>;as sdpImented.)

(2) Contents s! ' . A d :

(1) TyXand for b l u r 4A-

The tcontern`s"crnsiff-4X 'tspf e .16s :i (At-Curluiij'(Cmr) Berkelium (Bk).
Caifornium m fstehlir as.n 'olid (metal, oxide,
oxysulfate, oi' Qt), muea t mee requirements of special
form radikoacl ~~W- 2~ ~o pca

(2) MaximUirigtantity of mateiia 1ci

For the conteitd described In 5(b)(1):

Three (3) grams andthetnaxujTm imtbrnafeat not to exceed 5 watts.

6. The contents described in 5(b)(1) must be shipped in a seal welded special form inner container as
described in section 5.2.1 of the application.

7. In addition to the requirements of Subpart G of 10 CFR Part 71;

(1) Each packaging must be maintained in accordance with the supplement dated
May 10, 1991; and

(Ii) The package must be prepared for shipment and operated in accordance with the
supplement dated May 10, 1991.

8. A minimum of two lifting ribs shall be used to lift the package.

9. The package authorized by this certificate is hereby approved for use under general license
provisions of 10 CFR 71.12.
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III NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
V204)7 CERTIFICATE OF COMPLIANCE

FOR RADIOACTIVE MATERIAL PACKAGES
tl *. CERTIFICATINUMSE I L =KE NUMBER I it FACKAGE nFIWCAONNUMME PACE PAGES

5740 a B 71-5740 USA/5740113B ) 3 OF 3

10. Expiration date: July 31, 2006.
I

I REFERENCES

Safety Analysis Report for Packaging (SARP) of the Oak Ridge National Laboratory TRU Californium
Shipping Container, August 7, 1981, revision of Report No. ORNL-54091R1.

Supplements dated: April 4, 1988; March 26,
May 24, 2001. ve- Z

10, 1991; June 4, 1992; May 13, 1996; and

I
COMMISSION

.4 .
k.

.1.

., .'.-t
ii_, q

_.4` .?

'._ L:

.. Hi_.

4t :.i

Date: August 8, 2001
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NRC FORM 618
(3-96)
10 CFF1 71

U.S. NUCLEAR REGULATORY COMMISSION
CERTIFICATE OF COMPLIANCE

FOR RADIOACTIVE MATERIALS PACKAGES

IN
9II0110

I. a. CERTIFICATE NUMBER b. REVISION NUMBER c. PACKAGE IDENTIFICATION NUMBER C PAGE NUMBER e. TOTAL NUMBER PAGES

5757 7 USA/5757/B1 31 2
2. PREAMBLE

a. This certificate is issued to certify that the packaging and contents described in Item 5 below, meets the applicable safety standards set forth in Title 10,
Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material."

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or other
applicable regulatory agencies, including the government of any country through or into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION
a. ISSUED TO (Name andAddress) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION:

U.S. Department of Energy Safety Analysis Report for S5W
Division of Naval Reactors Refueling Source shipping container
Washington, DC 20585 dated February 14, 1968, as supplemented

c. DOCKET NUMBER 715757
4. CONDITIONS

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below.

5.

(a) Packaging

(1) Model No.: S5W Refueling Source

(2) Description

The S5W Refueling Source shipping container consists of two structures, one nested
within the other, having an overall envelope of 5 feet, 5 inches diameter by 9 feet, 5-518
inches length. The outer structure, the shipping container, is a ring of polyethylene 11-1/2
inches thick with an OD of 5 feet 4 inches and length of approximately 5 feet 2 inches. The
polyethylene is canned in a '4inch thick carbon steel shell. The inner structure, the
replacement and installation container, fits Into the cavity of the outer structure. This
assembly consists of a 6-1/2 inch OD, 79-5/8 inches long stainless central tube, which is
plugged at both ends by machined stainless steel forging. Three cavities are machined in
the bottom end plug to contain the neutron source assemblies. A jacket of lead, 6 inches
thick, encircles the central tube and this innermost layer of shielding to attenuate the
gamma radiation. A wall of polyethylene, 8-1/2 inches thick, surrounds the lead shield and
is canned with a winch thick carbon steel plate. Gross weight is approximately 19,000
pounds.

(3) Drawings

The packaging is constructed in accordance with Westinghouse Electric Corporation
Drawing Nos. 905D318, Rev. C; 905D315, Rev. F; and 905D285, Rev. A.
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NRC FORM 61 8A CONDITIONS (continued) U.s. NUCLEAR REGULATORY COMMISSION(3-96)

Page 2 - Certificate No. 5757 - Revision No. 7 - Docket No. 71-5757

5.(b) Contents

(1) Type and form of material

(i) Radium-Beryllium special form radioactive material neutron source. These sources
may be either new or irradiated and have surface contamination as a result of
previous use.

(ii) Plutonium 238-Beryllium special form radioactive material neutron source. These
sources may be either new or irradiated and have surface contamination as a result
of previous use.

(2) Maximum quantity of material per package

(i) One, two, or three neutron sources ask described in 5(b)(1)(1) and limited to a total
content of not more than 940 curies, with radium limited to not more than 2.5 curies
(gms) and total emission rate of 3.8 x 1iO n/sec. These sources are limited to a
combined surface contamination of not more than an A2 quantity of radioactive
material.

(ii) One, two, or three neutron sources as described in 5(b)(1)(ii) and limited to a total
content of not more than 925 curies and total emission rate of 1.48 x 109 n/sec.
These sources are limited to a combined surface contamination of not more than an
A2 quantity of radioactive material. -

(c) Transport Index for Criticality Control

Minimum transport index to be shown on
label for nuclear criticality control:. 11.2

9. The package authorized by this certificate is hereby approved for use under the general license
provisions of 10 CFR §71.12.

10. Expiration date: March 31, 2003.

REFERENCES

Safety Analysis Report for S5W Refueling Source Shipping Container, WAPD-OP(R)S-2473 dated
February 14, 1968.

Supplements: Bettis Atomic Power Laboratory letter WAPD-OP(R)C-474 dated December 22, 1975.
Naval Reactors letter G#92-03738, dated October 15, 1992; and G#C97-03621 dated October 17, 1997.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Cass R. Chappell, Chief
Package Certification Section
Spent Fuel Project Office
Office of Nuclear Material Safety

and Safeguards
Date: 31 MAhAT
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2. PREAMBLE

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set
forth in Tile 10, Code of Federal Regulations, Part 71. 'Packaging and Transportation of Radioactive Material.'

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies, including the government of any country through or into which the package will be transported.

3. THIS CERTIFiCATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPUCATION

a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

Advanced Medical Systems Inc. Advanced Medical Systems, Inc. application
121 North Eagle Street dated June 21, 2002
Geneva, OH 44041

4. CONDITIONS

This certificate Is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below.

5.

(a) Packaging

(1) Model Nos.: 181375 and 181361

(2) Description

Overpacks that provide impact and thermal protection for teletherapy head assemblies or
source exchange assemblies. The cubical overpacks covered with 16 gauge steel panels.
Reinforcing steel straps and angles are welded together and spaced to limit the openings
between them to less than 6 inches. Skid runners are provided to facilitate fork lift usage.
Dimensions of the Model No. 181375 are 43.5NL x 39.75"W x 41 H with a maximum gross
weight of 3,750 pounds. Dimensions of the Model No. 181361 are 39"L x
34.25OW x 44.5*H with a maximum gross weight of 4,000 pounds.

(3) Drawing

(I) The Model No. 181375 packaging is constructed in accordance with Advanced
Medical Systems, Inc. Drawing Nos.: E590G; D16423A; D16423B; D16424D;
D16479; D16568; C16580E; B46411; A46686A; E63790F; D181368G; D181369E (2
pages); Dl 81 375N; Dl 84705; DI 84713; D200016G; D200043; D200073F;
D200074C; D200075C; D200079C; C200742-1 THRU 5; B200743-1,5; and
B200745-1 THRU 4.

(ii) The Model No. 181361 packaging is constructed in accordance with Advanced
Medical Systems, Inc. Drawing Nos.: D-T60-478-B; C50104-B; D55100-A; C55103-B;
C55105-B; D13706A-D (2 pages); D-181356-F; D-181357-F; D-181361-E, B181390-
B; and D-200017-A.

31



5. (b) Contents

(1) Type and form of material

(I) Cobalt 60 sealed sources that meet the requirements of special
form radioactive material; or

(ii) Cesium 137 in the form of cesium chloride encapsulated in sealed
sources that meet the requirements of special form radioactive
material.

(2) Maximum quantity of material per package

(1) 13,680 curies of cobalt 60 with a radioactive decay heat load not
to exceed 200 watts; or

(ii) 2,200 curies of cesium 137 with a radioactive decay heat load not
to exceed 17 Watts.

6. In addition to the requirements of Subpart G of 10 CFR Part 71:

(a) The packages must be operated and prepared for shipment in accordance with the
Operating Procedures of Chapter 7 of the application.

(b) Each packaging must meet the Acceptance Tests and Maintenance program of
Chapter 8 of the application.

7. Use of packaging fabricated after August 31, 1986, Is not authorized.

8. The packages authorized by this certificate are hereby approved for use under the
general license provisions of 10 CFR §71.12.

9. Expiration date: August 31, 2007.
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REFERENCES

Advanced Medical Systems, Inc. application dated June 21, 2002.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E.- William Brach, Director
Spent Fuel Project Office
Office of Nuclear Materials Safety

and Safeguards

Date: August 15, 2002
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2. PREAMBLE

a. This certificate Is Issued to certify that the package (packaging and contents) described In Item 5 below meets the applicable safety standards set
forth in Title 10, Code of Federal Regulations, Part 71, Packaging and Transportation of Radioactive Material.

b. This certificate does not relieve the consignor from compliance with ary requirement of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies, including the government of any country through or Into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO (Name andAddress) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
U.S. Department of Energy U.S. Department of Energy
Washington, D.C. 20585 application dated May 30, 1991,

as supplemented

4. CONDITIONS

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below.

5.

(a) Packaging

(1) Model No.: Inner HFIR Unirradiated Fuel Element Shipping Container, and
Outer HFIR Unirradiated Fuel Element Shipping Container

(2) Description

Packaging for unirradiated fissile radioactive material as fuel elements for the High
Flux Isotope Reactor (HFIR). The containers are right circular cylinders with an
1 -gauge carbon steel shell. The lid is attached to the container with sixteen
3/8-16x1 -inch steel bolts. The steel shell is filled with stacked fir plywood rings. The
plywood rings form a central cavity which is lined with 1-inch thick polyethylene foam.

The packaging for the inner HFIR fuel element has overall dimension of 25 inches
OD bye 45 inches high, a 10-7/8-inch diameter by 30-1/4-inch deep cavity, and a
660 pound gross weight.

The packaging for the outer HFIR fuel element has overall dimensions of 31.5 inches
OD x 45.75 inches high, a 17-3/8-inch diameter by 31-1/8-inch deep cavity, and a
1,050 pound gross weight.

(3) Drawings

(i) The packaging for the inner HFIR fuel is constructed in accordance with
Martin Marietta Energy Systems, Inc., Drawing Nos.
M-20978-EL-003E, Rev. E, and M-20978-EL-008E, Rev. C
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5. (a) (3) Drawings (continued)

(ii) The packaging for the outer HFIR fuel is constructed in accordance with
Martin Marietta Energy Systems, Inc., Drawing Nos.
M-20978-EL-002E, Rev. D, and M-20978-EL-008E, Rev. C

(b) Contents

(1) Type and form of material

Uranium as U3O6-AI cermet, enriched up to 95% in the U-235 isotope, and clad in
aluminum, 10-mils thick, and:

(i) For the packaging described in 5(a)(3)(i), the contents are described in
ORNLJTM-9220, 'Specifications for High Flux Isotope Reactor Fuel Elements
HFIR-FE-3," and in the following Oak Ridge National Laboratory Drawing
Nos.: E-421 18, Rev. 0; E-42112, Rev. H; D-42113, Rev. G; E-42114, Rev. H;
and E-42117, Rev. H.

(ii) For the packaging described in 5(a)(3)(ii) the contents are described in
ORNL/TM-9220, "Specifications for High Flux Isotope Reactor Fuel Elements
HFIR-FE-3,0 and in the following Oak Ridge National Laboratory Drawing
Nos.: E-42126, Rev. M; E-42120, Rev. H; D-42121, Rev. H; D-42122, Rev H;
and E-42125, Rev. J.

(2) Maximum quantity of material per package

(i) For the contents described in 5(b)(1)(i) not more than 2.63 kg of U-235.

(ii) For the contents described in 5(b)(1)(ii) not more than 6.88 kg of U-235.

(c) Transport Index for Criticality Control (Criticality Safety Index)

Minimum transport Index to be shown on
label for nuclear criticality control: 0.4

6. The lid lifting attachments must be blocked as shown on Martin Marietta Energy Systems, Inc.,
Drawing No. M-20978-EL-009E, Rev. 2, to prevent inadvertent use of the attachments during
transport.
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|| NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
(8-200)||OCF71 CERTIFICATE OF COMPLIANCE

FOR RADIOACTIVE MATERIAL PACKAGES
a CERTIFICATE NUMBER b. REVISION NUMBER I. DOCKET NUMBER d. PACKAGE IDENTIFATiON NUMBER PAGE PAGES

II 5797 15 | 71-5797 USA/5797/B(U)F I 3 OF 3

7. In addition to the requirements of Subpart G of 10 CFR Part 71:

(a) Each package shall be maintained in accordance with the Maintenance Program in Chapter
8 of the application;

(b) Each package shall be operated and prepared for shipment in accordance with the
Operating Procedures in Chapter 7 of the application; and

(c) The fuel element shall meet the fabrication inspection requirements of ORNL/TM-9220,
"Specifications for High Flux Isotope Reactor Fuel Elements HFIR-FE-3.V

8. Use of packaging fabricated after December 31, 1976, is not authorized.

9. The packaging authorized by this certificate is hereby approved for use under the general license
provisions of 10 CFR 71.12.

10. Expiration date: September 30, 2007.

REFERENCES

U.S. Department of Energy Application dated May 30, 1991.

Supplements dated: February 26, 1992; April 2, 1993; and September 23, 1996; September 2, 1998;
February 24, 2000; and February 4, 2002.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brach, Director
Spent Fuel Project Office
Office of Nuclear Material Safety
and Safeguards

Date: September 20, 002
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2. PREAMBLE

a. This certificate Is Issued to certify that the package (packaging and contents) described In Item 5 below meets the applicable safety standards setforth In Ttle 10. Code of Federal ReguJations, Part 71, 'Packaging and Transportation of Radioactive MaterlaL"

b. This certificate does not renleve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation orother applicable regulatory agencies, Including the government of any country through or Into wlich the package win be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO (Name aWd Mdress)

Duratek
140 Stoneridge Drive
Columbia, SC 29210

b. TITLE AND IDENTIFiCATION OF REPORT OR APPUCATION
Chpm-Nuclear Systems, Inc., application datedReat 25, 1994.

4. CONDITIONS

s specifed below.

5.
(a) Packaging cw

0(1) Model No.:

(2) Description

The package ls1-
cask Is a steel cO
dimensions of 36
attached to the lid
closure base plate.

rpact limiters. The basic
rter with maximum cavity
111 inches by the shield ring
:al lead In the sides and

The outside steel encasementina~1u !f twp~h plates on the sides and three plates
totaling 2-5/8 Inches on the end. T45oi n rt vssel Is a 1/4-Inch thick cylinder with a
%-Inch end plate. The shells are welded together with the lead shielding poured to fill the
annular and end spaces.

The removable, flanged and recessed base plate weldment consists of 3/8-Inch and 1-1/4-inch
outside plates and a 5/8-Inch Inside plate. The space between the plates Is lead-filled.

The base plate Is secured to the cask body by means of twelve, 1-1/2-inch high strength bolts
and nuts and sealed with two silicone 0-rings.

The cavity Is penetrated by a vent line at the closed end and a drain line through the base plate.
The vent line Is sealed by a gasketed and shielded plug. The drain line is sealed with a 25 psig
relief valve.
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5.(a)(2) Description (continued)

Cask appendages include two, 8-inch lifting trunnions and two, 4-Inch removable tilting trunnions
on the cask side.

Removable impact limiters are provided at the cask ends and at the two, 8-inch trunnions. Theformer consist of a series of 6-inch diameter closed end tubes. Each impact limiter has tubes
approximately 6 inches long around the end periphery. The closure end impact limiter has12 tubes, six about 6 Inches long and six about 2 Inches long, around the sides. The closed endImpact limiter has six tubes about 6-i ce %Qrsaround the sides. A gusseted tube acts as the
trunnion impact limiter.

The cask is secured h Ily t a skid which is mount(4Aie transport vehicle for shipment.An optional sunsha 'proy!

The gross welgh% of ckage, excluding the skid and su adA approximately 70,000
pounds. The seigh 4,200 pounds. 4.

(3) Drawings AH41

The packaging const ctc h clear Syst s, Inc. Drawing Nos.:MOD 100, R0;3 andeV. nd ATCOR DrawingNos.: MOD 1 01,R M0 4,09 0, Rev. 8; and
0999-C-08, Rev. 8. s itevrda with Chem-Nuclear
Systems, Inc. Eoong

(b) Contents AI

(1) Type and form of mat¢8t 0
Depleted Antimony-Berylium ($fBe)neutron spurcsand radiated metal components
packaged In secondary contain s.$

(2) Maximum quantity of material per package

Package internal decay heat load not to exceed 250 watts. The source strength of depleted
neutron sources not to exceed 2.3 curies of Antimony-124.

6. (a) Both the Inner cask cavity and the secondary container must be free of water when the package isdelivered to a carrier for transport.

(b) Except for close fitting items, shoring must be placed between contents, secondary container andcask cavity to minimize secondary impacts due to accident sequence.

(c) The maximum gross weight of the contents, secondary container and shoring Is limited to
9,220 pounds.
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7. Prior to each shipment, the silicone O-ring seals (base plate and vent plug) must be Inspected, the
seals must be replaced with new seals if Inspection shows any defects or every six (6) months,
whichever occurs first.

8. Prior to delivery of the package to a carrier for transport, the package containment cavity shall be
leak tested. The sensitivity of the test shall be at least 1 x 10.1 atm-cm3/sec (STP). In addition, the
packaging containment cavity shall be leak tested at least once every twelve (12) months. The
sensitivity of the test shall be at least 1 x 1 0 atm-cm8/sec (STP).

9. The package shall be prepared for
Procedures of Section 7.0 of the sr

in accordance with the Operating

10. Each packaging must
application.

11. The package authorj
provisions of 10 CF I
authorized.

12. Expiration date: Macl

'U-

Chem-Nuclear Systems, IrR

Supplements dated: Februal
April23, 2001.

Program of Section 8.0 of the

4&d er the general license
iftejrecember 31, 1983 is not

0
0
4T

C,
Keyry 2, March 2, 2001, and

1ULATORY COMMISSION

I

E. William Brach, Director
Spent Fuel Project Office
Office of Nuclear Material Safety

and Safeguards

Date: July 12, 2001
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CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGE
I 1 REVISION NUMBER I a PAKGE IDENTIFICATION NUS

a. This certiicats Is issued certif that the package (packaging and contents) descbod In Item S bslow meats the applicable safety standards
sst foh InTite 10, Cods o Federal Regulations, Pait 71. Packaging and Transportaton o Radioactve Mateial.'

b. This certificate does not relieve the consignor 1mm compliance with any requirement of thu regulatons of the U.S. Department of
Transportation or other applicable regulatory agencies, Including the government of any country through or into which the package will be
tranmsported

THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLiCATIOI
a. ISSUED TO (Nrne andAddrss) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

Department of the Navy
Naval Sea Systems Command
Detachment

Radiological Affairs Support Office
PO Drawer 0260

Minnesota Mining and Manufacturing Co.
Application dated June 28, 1968, as
supplemented

71-5830

& (a)

(1)

(2)

of an outer

(3)

in 3M

I is constnruddWaccordan
g Company Drawing No. B-.
N WMI3691-33 *

Mining and

(b) Contents

(1) Type and form of material

Strontium 90 titanate pellets doubly encapsulated by a thin inner
liner and a 0.2-inch thick Hastelloy C primary containment capsule which
meets the requirements of special form radioactive material.

(2) Maximum quantity of material per package 33,000 curioes.
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* NRC FORM 618A CONDITIONS (coninued) US. NUCLEAR REGULATORY GOMMISSION
I l 4000)

1 OCFR71

Certficate No. 5830 RevisIon No. a Docket No. 71-6830 Page 2 of 2 Page

In addition to the requirements of Subpart G of 10 CFR Part 71:

(a) The package must be prepared for shipment, operated and maintained in accordance
with Minnesota Mining and Manufacturing Company Report No. MMM 3691-42,
"SNAP-21 Program, Phase 11, Deep Sea Radioisotope-Fueled Thermoelectric Generator
Power Supply System, Shipping and Handling Manual."

7. The package authorized by this certificate is hereby approved for use under the general license
provisions of 10 CFR §71.12.

8. Expiration date: November 30, 2005

REFERENCE ,. -I.

Minnesota Mining and Manufaq~.~ng Company application dated June S8 1968. Department of Navy
supplements dated June 8 aOctober 10 1990, and September 20, 19sS April 16, 1998, and
April 27, 2000. S a

Q UMULATOR0MMISSION

Xand SD: y , 0. ,,

Date: July 28, 2000 ~ ~ 4~~~
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F,-ORM 1111t8 U.S. NUCLEAR REGULATORY-COMMISSIONjF RoCrFORM CERTIFICATE OF COMPLiANCE
FOR RADIOACTIVE MATERIAL PACKAGES

| a. CERTIWICA7E NUMBER b. REVISION NUMBER a. DOCKETNUMBER d. PACKAE IDENWSCATION NUMBER PAGE PAGES

5862 8 71-5862 USA/5gL21jBj I OF 2

2. PREAMBLE

a. ThNs certificate is issued to certify Oat the package (packaging and contenb) described In Item S below meets lhe applicable safety staidards set forth in
Title 10, Code of Federal Regulations. Part 71. Packaging and Transportatlon of Radioactv Material.

b. This certifcat does not ralieve e consignor frm compliance u lih any requirement ol the regulIons of tho U.S. Department o Transportaton or other
applicable regulatory agencies. Incluing the government of any country through or Into which the package wil be transported.

3. THIS CERTIFICATE 18 ISSUED ON THE BASIS OF A SAFETY ANALYSiS REPORT OF THE PACKAGE DESIGN OR APPUCATION

a. ISSUED TO (Namn andAdfess) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

Department of the Air Force m R 1ne rgy Systems application dated
HQ ATACISEG June supplemented.
1030 S. Highway Al A
Patrick AFB, FL 32925-3C. b

4. CONOmONS

This certificate Is conditonal upon hut" the tbtso do 10 CFR Part 71 as applicable, . d specified below.

S.

(a)

(2) Descript23iort,

The packaPacg ing th a base diameter of
24.5 inches (tiIydina~n ald aprdnt 2,600 pounds. The
components Irge a ugi e -0" 837" OD) which is within the
aluminum (606 pu 1 - ing pads at the base of the
aluminum housing dide the shipping pallet attachm ints.

(3) Drawings 4'

The packaging is constructed in accordance with the following Isotopes, Inc. Drawing Nos.:

01OF10000
010-20000
010-70003
010-70004
001-90064
001-90039

Sheets 1-3 (Rev. C), Generator Assembly Sentinel I OOF
Sheets 1-2 (Rev. B), Fuel Capsule Assembly
(Rev. A) Shield Body
Shield Plug
Sheets 1-2 (Rev. A), Shipping Crate Sentfnel RTG
Sheets 1-2 (Rev. J), Sheet 3 (Rev. H), and Sheet 4, Pallet Assembly
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5. (b) Contents

(1) Type and form of material

Strontium-90 titanate doubly encapsulated in a stainless steel liner and Hastelloy or
Uniloy HC capsule which meets the requirements of special form radioactive
material.

(2) Maximum quantity of matip pn mac e

370,000 curie r \hi. ;

6. FabrIcation of additiona!,4atkagings is not authorized.

7. In addition to the req rerr Qf Subpart G of 10 CFR Part7 7.1^: .;

(a) The packa#Nhall be efor suipmqnt and tpP ed in acorance
with the OKating ProcI; in th8er5T Aug 9 .

(b) The pack"gR must I the W1aintenzce Program

in the sUp t

8. The package authozed b pe uAr the
general license prchns _ i

9. Expiration date: Sepfi"' er 30, 20

REFERENC--

Teledyne Energy Systems application da*'Jt2.a,

Teledyne supplements dated: August 30, 1985; and July 26, 1990.

Department of the AIr Force supplements dated: November 12, 1993; August 15. 1995;
and August 25, 2000.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brach, Director
Spent Fuel Project Office
Office of Nuclear Material Safety
and Safeguards

Date: October 6, 2000
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NRC FORM 618
(3-96)
10 CFR 71

CERTIFICATE OF COMPLIANCE U.S. NUCLEAR REGULATORY COMMISSION
FOR RADIOACTIVE MATERIALS PACKAGES

1. a. CERTIFICATE NUMBER b. REVISION NUMBER c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER e. TOTAL NUMBER PAGES

5926 17 USA/5926/Bo SF 1 3
2. PREAMBLE

a. This certificate is issued to certify that the packaging and contents described in Item 5 below, meets the applicable safety standards set forth in Title 10,
Code of Federal Regulations, Part 71, 'Packaging and Transportation of Radioactive Material."

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or other
applicable regulatory agencies, including the government of any country through or into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION
a. ISSUED TO (Name andAddress) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION:

General Electric Company General Electric Company application
P.O. Box 460, Vallecitos Road dated November 19, 1987, as supplemented.
Pleasanton, CA 94566

c. DOCKET NUMBER 71-5926
4. CONDITIONS

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below.

5.

(a) Packaging

(1) Model No.: GE-100

(2) Description

A steel encased lead shieded shipping cask'* The cask is double-walled steel circular
cylinder, 20-1/4-inch diameter by 26-7/8 inch' high with
a central cavity approximately '7-5/8-inch diameter by 10 inches high. Approximately
5-7/8 inches of lead surround the central cavity. The
cask is equipped with a cavity drain line and lifting device. 'Closure
is accomplished by'a gasketed and bolted steed lead filled plug. For additional
shielding lead,'Itungsten or uranium liners may be Inserted in the cask cavity. The
maximum weight of the packaging is 4,800 pounds.

(3) Drawings

The packaging is constructed in accordance with General Electric Company Drawing
Nos. 129D4727, Rev. 5; 129D4729, Rev. 5; 129D4730, Rev. 4;
and 129D4731, Rev. t.
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NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

Page 2 - Certificate No. 5926 - Revision No. 17 - Docket No. 71-5926

5. (b) Contents

(1) Type and form of material

(i) Byproduct and irradiated special nuclear material in the form of fuel rods, or
plates, fuel assemblies, or meeting the requirements of special form radioactive
material; or

(ii) Solid nonfissile irradiated metal hardware and reactor control
rods (blades).

(2) Maximum quantity of material per package

Radioactive decay heat not to exceed 400 watts and 500 grams U-235 equivalent
mass fissile material. (U-235 equivalent mass equals U-235 mass plus 1.66 times U-
233 mass plus 1.66 times Pu mass).

Plutonium in excess of twenty (20) curies per package must be in the form of metal,
metal alloy or reactor elements,

(c) Transport Index for Criticality Control

For the contents described in 5.(b)(1)(i):

Minimum transport index to be shown on
label for nuclear criticality control: 5.6

6. Shoring shall be provided to minimize movement of contents during accident
conditions of transport.

7. At the time of delivery of the loaded package to a carrier for transport, the
package contents shall be dry and the fissile material unmoderated (H to X atomic
ratio less than 2).

8. In addition to the requirements of Subpart G of 10 CFR Part 71:

(a) The package must be maintained in accordance with the maintenance procedures
submitted with GE application dated January 18, 1993.

(b) The package must be prepared for shipment and operated in accordance with
the operating procedures submitted with GE application dated January 18, 1993.

9. The package authorized by this certificate is hereby approved for use under the
general license provisions of 10 CFR §71.12.

10. Expiration date: May 31, 2003.
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NRC FORM 61 8A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

Page 3 - Certificate No. 5926- Revision No. 17- Docket No. 71-5926

REFERENCES

General Electric Company application dated January 18, 1993.

Supplements dated: March 3, 1993 and November 19, 1997.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Cass R. Chappe hief
Package CertifiCation Section
Spent Fuel Project Office
Office of Nuclear Material Safety

and Safeguards

Date: May 15, 1998
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISStON

1 iocFR 71 GUtH I INiUA I t UP GUMPLIANUE
FOR RADIOACTIVE MATERIAL PACKAGES

a. CERTIFICATE NUMBER b. REVISION NUMBER DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES

1|L 5939 30 71-5939 USAN5939/1B )F 1 OF 4

2. PREAMBLE

a. This certificate is Issued to certify that the package (packaging and contents) described in item 5 below meets the applicable safety standards set
forth in Tite 10, Code of Federal Regulations, Part 71, 'Packaging and Transportation of Radioactive Material.'

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies, including the government of any country through or Into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

General Electric Company General Electric Company application
P.O. Box 460, Vallecitos Road dated November 19, 1992, as supplemented.
Pleasanton, CA 94566

4. CONDITIONS

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below.

5.

(a) Packaging

(1) Model No.: 1500

(2) Description

A steel encased lead shielded shipping cask. The cask is double-walled steel circular
cylinder, approximately 30-1/4-Inch diameter by 481/2 inches high with a central cavity
approximately 7-Inch diameter by 25 inches high. The diameter is reduced from 30 1/4
inches to 17 1/2 inches by cone construction at the top 7 inches of the cask. Approximately
11 inches of lead surround the central cavity. The cask is equipped with a cavity drain line
and lifting device. Closure is accomplished by a gasketed and bolted steel lead-filled plug.
A protective jacket consisting of an upright circular cylinder with open bottom and a
protruding box section diametrically across the top and vertically down the sides attaches to
a square pallet. Dimensions of the protective jacket are approximately 60 7/8 inches high by
50 inches wide across the box section. The outer cylindrical diameter is 36 1/2 inches and
the pallet is 59 1/2 inches square. The maximum weight of the packaging is approximately
15,500 pounds.

(3) Drawings

(i) The packaging is constructed in accordance with General Electric Company Drawing
Nos. 129D4748, Rev. 7; 129D4749, Rev. 5; and 129D4750, Rev. 9.

(ii) An optional canister insert is constructed in accordance with the following Chem-
Nuclear Systems, Incorporated Drawing Nos.:

C-1 1 0-D-48019-001, Rev. D; and C-1 I0-A-48019-002, Rev. C.
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* I NRC FORM 61b U.S. NUCLEAR REGULATORY COMMISSION I
IIOC'F-R HERHI-iFiCTE UOF - ;OMIPLIANi;h

FOR RADIOACTIVE MATERIAL PACKAGES
a. CERTIFICATE NUMBER | REVISION NUMBER c. DOCKET NUMBER | PACKAGE IDENTIFICATION NUMBER PAGE PAGES| 5939 | 30 i 71-5939 | USAN5939/B( OF | 2 OF

5.(b) Contents

(1) Type and form of material

(i) Byproduct material and special nuclear material meeting the requirements of special
form radioactive material and antimony pins encased in stainless steel, or

(ii) Byproduct material as 9°SrF2 or 137CsCl capsules meeting Condition No. 6, below, or

(iii) Solid nonfissile irradiated metal hardware and reactor control rods (blades), or

(iv) Stainless steel encapsulated solid metal Co-60 sources, or

(v) Byproduct material as "37CsC1 capsules meeting Condition No. 7, below.

(2) Maximum quantity of material per package

Not to exceed a decay heat generation of 3,120 watts and

(i) Item 5(b)(1)(i) above:

500 grams U-235 equivalent mass. (U-235 euivalent mass -equals U-235 mass plus
1.66 times Pu mass). Plutonium in excess of 20 curies pe ackage must be in the
form of metaic metal alloy or reactor fuel elements.

(ii) Item 5(b)(1)(ii) above: -

458,000 curies.

(iii} Item 5(b)(1)(iv) above:

200,000 curies.

(iv) Item 5(b)(1)(v) above:

157,000 curies.

(c) Maximum Transport Index for Criticality Control

For contents described in 5(b)(1)(i)
and limited in 5(b)(2)(i):

Minimum transport index to be shown on
label for nuclear criticality control: 5.7
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6. For the contents described in 5(b)(1 )(ii): The 9°SrF2 capsules must be in accordance with Vitro
Drawing Nos. H-2-66759, Rev. 0; and H-2-66758, Rev. 0. The 137CsCI capsules must be in
accordance with Vitro Drawing Nos. H-2-66760, Rev. 0; and H-2-66761, Rev. 0. After fabrication,
the 9°SrF2 and 137CsCI capsules must be leak tested using a method having sufficient sensitivity to
detect a leak rate of 1 09 atm cc/sec. Any capsule with a detectable leak may not be delivered to a
carrier for transport.

7. For the contents described in 5(b)(1 )(v): The 137CsC1 capsules must be contained in the canister
insert described in item 5(a)(3)(ii), above. The '37CsCI capsules must be constructed and tested in
accordance with Section 1.2.3 of the Chem-Nuclear Systems, Incorporated supplement dated
March 1, 1993. The canister insert must be operated, tested, and maintained in accordance with
Chapters 7 and 8 of the Chem-Nuclear Systems, Incorporated supplement dated March 1, 1993.
The shipment period must be completed within 30 days following the placement of the canister lid
on the canister insert.

8. In addition to the requirements of Subpart G of 10 CFR Part 71:

(a) Except for packaging Serial Number 1506, the package must be prepared for shipment,
operated, and maintained in accordance with the *Shipping Package Assembly/Disassembly
sections of the application, as supplemented.

(b) The silicone rubber lid gaskets must be replaced within the 1 2-month period preceding each
shipment. Prior to each shipment the silicone rubber lid gaskets must be inspected. The
silicone rubber gaskets must be replaced if inspection shows any defects. Cavity drain line
must be sealed with appropriate sealant applied to threads of pipe plug.

(c) Packaging Serial Number 1506 must be prepared for shipment, operated, and maintained in
accordance with Neutron Products, Inc., supplement dated October 10, 2002.

(d) Packaging Serial Number 1506 must be bubble tested within the 12-month period preceding
each shipment, and after each third use. The bubble test must be performed in accordance
with Neutron Products, Inc., supplement dated October 10, 2002.

9. Except for packaging Serial Number 1506, the package may only be dry loaded and unloaded;
loading or unloading under water is not authorized.

10. The package authorized by this certificate is hereby approved for use under the general license
provision of 10 CFR 71.12.

11. Expiration date: October 31, 2003.

49



NRC CFIRMWOWT t C U.S. NUCLEAR REGULATORY COMMISSION
1lw 7 C E I . I C... a A. T E OF C - ............. P . A?_ 4

FOR RADIOACTIVE MATERIAL PACKAGESi
a. CERTIFICATE NUMBER b. REVISION NUMBER DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES

5939 30 I 71-5939 USAN59391B )F 4 OF 4

REFERENCES

General Electric Company application dated November 19, 1992.

General Electric Company supplements dated December 12, 1997, August 13, 1998, and August 27 and
September 27, 2001.

Chem-Nuclear Systems, Inc., supplement dated March 1, 1993.

Neutron Products, Inc., supplements dated February 1 and October 10, 2002.

FOR THE U.S. NUCLE REG RY COMMISSION

John D. Monninger, Chief.
Licensing Section
Spent Fuel Project OfficeX
Office of Nuclear Materfal Safety
and Safeguards.

Date: November 13, 2002
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
c02CF71 CERTIFICATE OF COMPLIANCE

FOR ElADIOACTIVE MATERIAL PACKAGES
1. a. CERTIFICATE NUMBER b REVISION NUMBER c. DOCKET NUMBER t PACKAGEIDENTIFICATIONNUMBER PAWE PAGES

5957 27 71-5957 USA/59571B3 )F I 1 OF 8

2. PREAMBLE

a. This certificate Is issued to certify that the package (packaging and contents) described hi Item 5 below meets the applicable safety standards debt
forth in Te 10, Code o Federal Regulations, Part 71. Packaging and Transportation of Radioactive Material'

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies, Including the government of any country through or Into which the package will be transported.

3. THiS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPUCATION

a. ISSUED TO (Name and Address) b. TiTLE AND IDENTIFiCATION OF REPORT OR APPLICATION

Department of Energy .. % Department of Energy application dated
Washington, D.C. 20585 ,. April 18, 1995, as supplemented.

I-

4. ?bNDriONS .

This certificate is conditional upon fufilling e requirements of 10 CFR Part 71, as applicable, and the conditions specified below.

5. .- V 'I

(a) Packaging A

(1) Model No.: BMI-1 ,

(2) Description ' , ; .' - .' -

A steel-encased lead shielded shipping cask. The basic cask body Is a cylinder 33.37
inches In diameter by 73.37 Inches high formed by two concentric stainless steel shells
whose annular region Is filled with lead. The outer W-Inch thick shell has a 0.12-inch
thick plate spot welded to It, providing a 0.06-inch thick air gap insulator. The inner
shell is 15.5 Inches inside diameter by 54 inches Inside length. The cask lid Is a
stainless steel weldment having 7.75 inches of lead shielding. The cask lid Is secured.
to the cask by twelve steel'studs which are welded to the cask body. The cask is
provided with a drain line with needle valve and plug, pressure gauge, and a pressure
relief valve. The total cask weight, including maximum contents of 1,800 lbs, is
23,660 lbs.

(3) Drawings

The cask is constructed In accordance with the following Battelle Memorial Institute
(BMI) Drawing Nos.: 43-6704-0001, Rev. B; and 41-4409-0003, Rev. B.
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.NRC FORM 61 :U.S. NUCLEAR REGULATORY COMMISSION
,CMo)7t CERTIFICATE OF COMPLIANCE

FOR RADIOACTIVE MATERIAL PACKAGES
1. a. CERTIFICATE NUMBER b. RjVISIONNMBER DOCKET NUMBER . PACrAGE IDENTIFICATON NUMBER PAGE PAGES

5957 27 71-5957 USAN5957/BF I2 OF 8

S. (a) Packaging (continued)

14) Product Containers

The various authorized product containers are constructed in accordance with the
following Drawing Nos.:

(I) Inner can assembly as shown in BMI Drawing No. 00-000-421, Rev. C.

(ii) Basket Assembly as shown in BMI Drawing Nos. BCL-000-500, Rev. A; BCL-
000-501, Rev. A; and 0048, Rev. A,

(iii) Fermi Fuel Element copper casting assembly as shown in BMI Drawing No.
K5928-5 0049D, Rev. to May 12, 1966.

(iv) Basket Assembly as shown in BMI Drawing No. 1020, Rev. B (or with alternate
spacer shown in Cl Drawing No. 334D21 93) or GA Drawing No. 9590001, Rev.
A. Failed fuel assemblies must be seal welded in aluminum or stainless steel
tubes with wall and end cap thicknesses of at least 0.015 inch.

(v) Basket Assembly defined by BMI Drawing No. BCL-000-500, Rev. A, as
modified by BMI Drawing Nos. 00-000-236, Rev. C, and BCL-000-502, Rev. B.

(vi) Basket Assembly and storage can defined by BMI Drawing No.
00-000-391, Rev. C, and Atomic Intemational Drawing No. AIHL, S8DR 0019-
01, Rev. A, respectively. - -

(vii) Inner can assembly as shown in Union Carbide Corporation Drawing No.
101501S Rev. A.

(viii) Basket Assembly as shown In University of Missouri Research Reactor
(MURR) Drawing No. 2234, Sheets 1 through 5, Revision 0.

(ix) HFBR assembly basket and spacer plate as shown in Brookhaven National
Laboratory Drawing Nos.: BNL 93-001, Sheets 1, 2, and 3, Rev. 2, and BNL
93-002, Sheet 1, Rev. 2.

(x) Basket assembly as shown in General Electric Company
Drawing No. 183C8253, Rev. 1.

(b) Contents

(1) Type and form of material

(I) Intact irradiated MTR- or BRR-type fuel assemblies containing not more than
200 grams U-235 per assembly prior to irradiation. Uranium may be enriched
to a maximum 93.5 w/o In the U-235 isotope. Active fuel length shall be
approximately 25 inches.
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NRC FORM 618 .,. U.S. NUCLEAR REGULATORY COMMISSION
0 1CFR 71 CERTIFICATE OF COMPLIANCE

IIFOR RADIOACTIVE MATERIAL PACKAGES
1. . CERTIFICATE NUMBER b. REVION NUMBER a. DOCKET NUMBER C PACKAGE IDENTIFICATION NUMBER | PAGE PAGES

5957 I 27 I 71-5957 I USAN59571BA )F I 3 OF 8a

(b) Contents (Continued)

1. Type and form of material (Continued)

(ii) Intact Irradiated Enrico Fermi Core. A fuel assembly containing not more than
4.77 kgs U-235 prior to Irradiation. Uranium may be enriched to 25.6 w/o In the
U-235 isotope.

(iii) Greater than Type A quantity of radioactive material which may Include
uranium enriched in the U-235 isotope, U-233, plutonium, as metal, oxides, or
compounds which are thermally stable up to 600°F. Plutonium In excess of
twenty (20) curies per package must be in the form of metal, metal alloy, or
reactor elements. "

(iv) Greater than Type A quantity of byproduct material meeting the requirements of
special form radioactive material.

(v) Greater than Type A quantity of byproduct material In normal form as metal,
oxides, or compounds which are thermally stable up to 6000F.

(vI) Irradiated Triga Type fuel assemblies described In Section 6.6 of the
application (pp. 6-23 through 6-27). ,

(vii) Irradiated S8DR fuel elements 0.56-inch OD by 18.7 Inches long by 0.010-Inch
wall thickness of Hastelloy-N. The fuel material is UZrH fully enriched in U-
235. A;H -,

'* A ,+ .,. 'S . . t - i

(viii) Intact Irradiated CP-5 fuel assemblies containing not more than 176 grams U-
235 per assembly prior to Irradiation. Uranium may be enriched to a maximum
93 w/o In the U-235 isotope. Active fuel length shall be 28.5 Inches.

(ix) Solid nonfissile Irradiated hardware which may contain encapsulated fission
monitors.

(x) Irradiated uranium oxide waste enriched In the U-235 Isotope up to a nominal
93 w/o which is thermally stable up to 800°F.

(xi) Irradiated uranium enriched In the U-235 Isotope meeting the requirements of
special form radioactive material.

(xii) Intact Irradiated MURR fuel assemblies containing not more than 775 grams of
U-235 per assembly prior to irradiation. Uranium may be enriched to a
maximum 93.5 w/o In the U-235 Isotope. Active fuel length shall be 24 inches.
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NRC FORM 613 U.S. NUCLEAR REGULATORY COMMISSION
8CFR071 CERTIFICATE OF COMPLIANCE

FOR RADIOACTIVE MATERIAL PACKAGES
1. CERTIFICATE NUMBER IL REVISION NUMBER D OCKET NUMBER I. PACKAGE IDENTIFICATION NUMBER PAGE PAGES

5957 27 71-5957 USA/5957/B()F 4 OF 8 l

5. (b) Contents (Continued)

(1) Type and form of material (Continued)

(xiii) Intact irradiated MITR-11 fuel assemblies containing not more than a nominal
510 grams of U-235 per assembly prior to irradiation. Uranium may be
enriched to a maximum 93.5 wlo in the U-235 Isotope. Active fuel length shall
be approximately 24 inches.

(xiv) Intact irradiated High Flux Beam Reactor (HFBR) fuel assemblies containing
not more than a nominal 351 grams of U-235 per assembly prior to irradiation.
Uranium may be enriched to a maximum of 93.5 wlo in the U-235 isotope.
Active fuel length shall be nominal 24 Inches.

(xv) Intact Irradiated MTR-type fuel assemblies containing not more than 240 grams
U-235 per assembly prior to irradiation. Uranium may be enriched to a
maximum 93.5 wlo in the U-235 isotope.. Active fuel length shall be
approximately 25 inches. .i.J'

(xvi) Irradiated MTR-type fuel sections containing not more than 176 grams U-235
per fuel section prior to irradiation. Uranium may be enriched to a maximum
93.5 wlo In the U-235 isotope. Active fuel length per fuel section shall be
approximately 11 Inches. The fuel assembly shall be sectioned only in the non-
fuel bearing regions of the assembly. -S

(xvii) Intact irradiated MTR-type fuel assemblies containing not more than 282.7
grams U-235 per assembly prior to Irradiation. Uranium may be enriched to a
maximum 20 wlo in the U-235 isotope. Active fuel length shall be
approximately 25 inches. G

(2) Maximum quantity of material per package

The minimum cooling time of each fuel assembly and rod Is 90 days, maximum decay
heat generation per package not to exceed 1.5 kW, and the external dose rate not to
exceed 10 mrem/hr 3 feet from the external surface of the cask and:

(I) For the contents described in 5(b)(1)(i):

Twenty-four (24) fuel assemblies as contained In product containers specified
in 5(a)(4)(i) or 12 fuel assemblies as contained in product containers specified
in 5(a)(4)(v).

(ii) For the contents described in 5(b)(1)(ii):

One (1) fuel assembly as contained In product container specified in 5(a)(4)(iii).
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5. (b) Contents (Continued)

(2) Maximum quantity of material per package (Continued)

(iii) For the contents described In 5(b)(1)(iii):

480 grams U-233 or 480 grams Pu-239 or 800 grams U-235 as contained in
product container specified In 5(a)(4)(i).

(iv) For the contents described in 5(b)(1)(iv):

Gamma sources securely confined In the cask cavity to preclude secondary
impacts during accident conditions of transport. Thermal heat generation rate
is limited to 200 watts.

(v) For the contents described in 5(b)(1)(v):

Contained in product containers specified in 5(a)(4)(i) and limited to 200
thermal watts. - >

(vi) For the contents described In 5(b)(1)(vi): -.

Thirty-eight (38) fuel assemblies as contained in product containers specified in
5(a)(4)(Iv). Fuel assemblies with an initial enrichment (U-235 in U) of greater
than 70 w/o U-235 are limited to 19 assemblies per product container.
Shipments of less than 19 assemblies with a U-235 enrichment greater than 70
w/o may be combined with assemblies of 70 wfo U-235 or less provided: x/38
+ y1 9s 1; x =no. ass"s 70 w/o U-235, y = no. assy's > 70 wlo U-235.

(vii) For the contents described In 5(b)(1)(vil);-

Twenty-four (24) fuel elements per can and six sealed cans per basket as
described in 5(a)(4)(vi). Each of the six cans may contain up to 818 g U-235
and 158 g hydrogen. The cask Is limited to 4.908 kg U-235.

(viii) For the contents described in 5(b)(1)(viii):

Twelve (12) fuel assemblies.

(ix) For the contents described In 5(b)(1)(ix):

Thermal heat generation rate is limited to 200 watts.

(x) For the contents described In 5(b)(1)(x):

Twenty-four (24) containers each limited to 352 grams U-235 as contained In
product containers specified in 5(a)(4)(vii). The decay heat per container Is
limited to 20 watts. The containers must be leak tested in accordance with
Union Carbide Corporation letter dated November 17, 1980.
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5. (b) Contents (Continued)

(2) Maximum quantity of material per package (Continued)

(xi) For the contents described in 5(b)(1)(xi):

Twenty-four (24) capsules each limited to 100 grams U-235.

(xii) For the contents described in 5(b)(1)(xii):

Eight (8) fuel assemblies as contained in the product container specified in
5(a)(4)(viii). The maximum burnup is 150 MWD/Assembly and the minimum
cooling time of each fuel assembly Is 150 days. The maximum radiation
source term Is 400,000 curies.

(xiii) For the contents described In 5(b)(1)(xiil);

Eight (8) fuel assemblies, contained In the product container specified in
5(a)(4)(viil). The maximum decay heat per package is 200 watts.

(xiv) For the contents described in 5(b)(I)(xlv):

Twenty (20) fuel assemblies contained in two baskets separated by a spacerplate as specified in 5(a)(4)(x). Each shipment must contain twenty fuel
assemblies. The maximum bumup is approximately 130 MWD/assembly, and
the minimum cooling time Is 470 days.10e a

(xv) For the contents described in 5(b)(1)(xv):.

Twelve (12) fuel assemblies contained in product container specified in
5(a)(4)(V). -X., ,j,,,

(xvi) For the contents described in 5(b)(1)(xvi):

Forty (40) fuel sections contained in the product container specified in
5(a)(4)(x). When a shipment contains less than the maximum number of fuel
sections (40), empty fuel section basket spaces must be provided with an
aluminum or steel spacer in the form of an open-ended pipe with a minimum
outer diameter of 2.5 inches and a minimum wall thickness of 0.125 inches.
The spacer must be of sufficient length to replace the absent fuel sections.

(xvii) For the contents described in 5(b)(1)(xvil):

Eight (8) fuel assemblies contained in the peripheral locations of the basket
specified in 5(a)(4)(v). The maximum bumup Is 14%, the maximum decay heat
is 15 watts per fuel assembly, and the minimum cool time is 120 days. Four
aluminum inserts, as shown in Lockheed Martin Drawing No. 507584, Rev. 1,
must be positioned in each of the four center basket locations.
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5. (c) Transport Index for Criticality Control

Minimum transport index to be shown on label
for nuclear criticality control:

(1) For the contents described In 5(b)(1)(iii) and 5(b)(1)(xv), and
limited in 5(b)(2)(iii) and 5(b)(2)(xv): OA

(2) For the contents described in 5(b)(1)(i), 5(b)(1)(i), 5(b)(1)(vi),
5(b)(1)(vii), 5(b)(1)(vifl), 5(b)(1)(x), 5(b)(1)(xi). 5(b)(1)(4i),
5(b)(1)(xiii), 5(b)(1)(xiv), 5(b)(1)(xvi), and 5(b)(1)(xvii), and
limited In 5(b)(2)(i), 5(b)(2)(ii), 5(b)(2)(vi), 5(b)(2)(vii),
5(b)(2)(viii), 5(b)(2)(x), 5(b)(2)(xi), 5(b)(2)(xii), 5(b)(2)(xlii),
6(b)(2)(xiv), 5(b)(2)(xvi), and 5(b)(2)(xvii): 100

6. For Item 5(b)(1)(iii), mixtures of fissile material are authorized, provided the following equation Is
satisfied: ..

X + y + L s 1,where
480 480 800

X = Grams U-233 to be shipped
Y = Grams Pu-239 to be shipped,
Z = Grams U-235 to be shipped.-.

7. Except for the contents described in 5(b)(1)(i, 5(b)(1)(iv) and 5(b)(1)(xii); and limited In 5(b)(2)(ii),
5(b)(2)(iv) and 5(b)(2)(xii), the cask must be shipped dry. . I

8. If the cask contents of 5(b)(1)(1i), 5(b)(1)(lv) or 5(b)(1)(xii) are shipped wet, the licensee must confirm
' that the pressure relief valve Is operable (set pressure - 75 psig). When needed, sufficient antifreeze In
the cask must be used to prevent damage of any component of the package by freezing.

9. Loading and unloading operations of the contents described in 5(b)(1)(iii) and limited in 5(b)(2)(iii) must
preclude contact of water with the contents.

10. When the contents of 5(b)(1)(vi) are loaded wet, the optional 0.5-inch diameter drain hole must be
present In the primary basket lower plate to assure proper draining of the basket.

11. The presence and effectiveness of the Boral poison plate in the Basket Assemblies as shown in BMI
Drawing Nos. BCL-000-500, Rev, A; 0048, Rev. A; and 00-000-236, Rev. C, must be verified by neutron
measurements prior to first use and records maintained of such verification. Verification of the
presence of the Boral must be made In each subsequent use.

12. Contents 5(b)(1)(i) and 5(b)(1)(x) may be mixed provided the sum of the product containers and fuel
assemblies does not exceed 24.
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13. Axial movement of fuel assemblies must be limited so that the active fuel region will remain correctlypositioned with respect to the poisoned section of the basket. Removable spacers may be used in eachsection of the basket to limit axial movement of the assemblies.

14. Contents must be securely confined In the cask cavity to minimize movement.

15. Prior to each use, adequacy of containment vessel must be demonstrated by performance of the leaktest described in Section 7.1.1.1 of the application.

16. Gaskets and seals (cask and fuel canister) must be replaced at least every 12 months or earlier ifvisible degradation occurs. ., >*. .' e ,

17. For contents described in 5(b)(1)(iii) and limited in 5(b)(2)(iil), the mass of fissile material contained inreactor fuel must be based on the mass prior to irradiation.

18. In addition to the requirements of Subpart G of 10 CFR Part 71:-

(a) The package shall be prepared for shipment and operated in accordance with the OperatingProcedures of Chapter 7 of the application. Additionally, for the contents described in5(b)(1)(xvii), the package must be prepared for shipment in accordance with the proceduresspecified in the supplement dated January 29, 1999.

(b) The packaging must meet the Acceptance Tests and Maintenance Program of Chapter 8 of theapplication.

19. The package authorized by this certificate is hereby approved for use under the general license
provisions of 10 CFR §71.12. } ' . -

20. Expiration date: March R1 9niFfli

Department of Energy application dated:

Department of Energy supplements dated:

- REFERENCES -
A ril . , 14 8

April 118, 11995B

November 20, 1995, September 4, 1998, January 29 and
April 20, 1999. and December 13, 2000. I

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brach, Director
Spent Fuel Project Office
Office of Nuclear Material Safety
and Safeguards

Date: February 9, 2001
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a This certificate Is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set
forth In Title 10, Code of Federal Regulatons, Part 71. 'Packaging and Transportation of Radioactive Matedral.r

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Deparnment of Transportation or
other applicable regulatory agencies, including the government of any country through or into which the package will be tansported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPUCATION
a. ISSUED TO (Name andAdftss) b. TITLE AND IDENTIFICATION OF REPORT OR APPUCATION

Alpha-Omega Services, Inc. Alpha-Omega Services, Inc. application dated
9156 Rose Street June 1980, as supplemented.
Bellflower, CA 90706

c. DOCKET NUMBER 71-5979
4. CONDITIONS . ....

This certificate is conditonal upon fulfilling the requir n 1bFR Parti1ir i , and the conditions specified below.

5. (a) Packaging

(I) Model No.: 5979

(2) DescripIow

A shipping contain therapy .obalsoue Configtaion of the outer
container is box-likei 5uidng approximatetyB98%.x 50" x 40'4).he box Is lined with 4.5'
of plywbod witha 0. 6125wbeter... hll ie iedtDo an extedi .rangle framework.
Transvet'se stri oscrs ttiottom faci.it4&se4 of afork-liftsd lifting lugs are
provided at the.&'I ctotir sild .vesiel is essentially a 24" diameter,
lead-filleci, barre.bed 66 tot. Thee difil""t li iCal plug Inserts and
bolted ehd caps me flexib m odate 6everal Sizes and shapes of
sources.v Gross approIp,, S 000lbs

(3) Drawings A @

The packaging is onstructed in accordance with ha Omega
Services, Inc. Drawings.090 Rev. W001, Rev 0; 0092, Rev. 1; and
0093, Rev. .

(b) Contents

(I) Type and form of material

Cobalt 60 or cesium 137 as sealed sources which meet the requirements of special
form radioactive material.

WWI
PRINTED ON RECYCLED PAPER
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FE
NRC FORM 61SA CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSIC15-2000)
10 CFR 71

Cerfficate No. 5979 Revision No. 10 Docket No. 71-5979 Page 2 of 2 Pages

5.(b) Contents (continued)

(2) Maximum quantity of material per package

13,000 curies Co-60 or 3,000 curies Cs-1 37, with decay heat load not to exceed 200 watts.

6. Lifting eyes shall be covered or blocked to prevent use as tie-down attachments.

7. The shield vessel closures shall be equipped with gaskets.

8. Bolts used to secure the shield vessel closure caps shall be secured against loosening by vibrationduring transport.

9. In addition to the requirements of Subp.ar1. ofI&CFR Pat 71:

a) Each package must mAet the Maintenance Inspectio'nP'rgram of the supplement dated
August 20, 1990; a @X'

b) The package mUbe prepared for shipment in accordance 6ththe Operating Proceduresof the suppledent date uust 20, 1990.
10. The package authodzed by thi Ite Is hereb r use urthe general license

provisions of 1 0 CFR 71.12. 2k.0.V.

11. Expiration date: September 30

Alpha-Omega Services, Inc. applic n aeJ 18

Supplement dated: April 12, 983ay 2 anu November 16,1995,and July 5, 2000.

R F0R THE US UCLEAR REGULATORY COMMISSION

E. William Brach, Director
Spent Fuel Project Office
Office of Nuclear Material Safety

and Safeguards

Date: of /°°

UN

PRINTED ON RECYCLED PAPER

60



2. PREAMBLE

a. This certificate Is Issued to certify that the package (packaging and contents) described In Item 5 below meets the applicable safety standards set
forth in Title 10, Code of Federal Regulations, Part 71, Packaging and Transportation of Radioactive Material."

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies, including the government of any country through or Into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO (Aame andAddress) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

J. L. Shepherd and Associates J. L. Shepherd and Associates applications
1010 Arroyo Avenue dated September 12, 1974; and April 26, 2001,
San Fernando, CA 91340-8095 as supplemented.

4. CONDITIONS

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below.

5.
(a) Packaging

(1) Model No.: 5984

(2) Description

A protective overpack which provides impact resistance, and thermal resistance for its
contents which are contained within a single snug-fitting shielded Inner container. The
overpack consists of a vented-steel jacketed, laminated plywood outer container.
Dimensions of the overpack are approximately 28* in diameter by 430 high and the plywood
thickness is approximately 4* on the sides and 6" on the top and bottom. The total weight
including weight of the contents is approximately 1,780 pounds.

(3) Drawings

The overpack is constructed in accordance with J. L. Shepherd and Associates Drawing
Nos. A-0068-2C-1 dated March 8, 1969; and A-0068-2C dated April 26, 1995.

The inner shielded containers are constructed in accordance with J. L. Shepherd and
Associates Drawing Nos. A-0068-1 B, Rev. 2, or A-0068-1 B-B, dated April 26, 1995, or A-
0068-1 B-A, dated April 26, 1995. The special form source capsule is constructed in
accordance with J. L. Shepherd and Associates Drawing No. A-0068-1 0 dated January 30,
1969.

(b) Contents

(1) Type and form of material

Cesium 137 as cesium chloride sources doubly encapsulated in stainless steel tubes which
meet the requirements of special form radioactive material.
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5 (b) Contentscontinued

(2) Maximum quantity of material per package

12,000 curies.

6. Use of packaging fabricated after August 31, 1986, is not authorized.

7. In addition to the requirements of Subpart G of 10 CFR Part 71:

a. The package shall be prepared for shipment and operated in accordance
with Inspection Operation, Handling and Maintenance Procedures in the
J. L. Shepherd and Associates submittal dated May 1, 1995.

b. The package must meet the Acceptance Testso and Checkout and Maintenance
Procedures* in the J. L. Shepherd and Associates submittal dated February 20, 1990.

8. The package authorized by this certificate is hereby approved for use under the general license
provisions of 10 CFR §71.12.

Expiration date: August 31, 2007. I

REFERENCES

J. L. Shepherd and Associates' applications dated September 12, 1974; and April 26, 2001. 1

Supplements dated: January 20,1975; February 20, 1990; February 6, and May 1, 1995;April 11, 1996;
and June 8, 2001.

FOR THE U.S. NUCLEAR REGULATORY
COMMISSION

E. William Brach, Director
Spent Fuel Project Office
Office of Nuclear Material Safety

and Safeguards

Date: -Aus 12, 2002
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2. PREAMBLE

a. This certificate Is Issued to certify that the package (packaging and contents) described In hem 5 below meets the applicable safety standards set
forth In Title 10, Code of Federal Regulations, Part 71. Packaging and Transportation of Radioactive Matera.

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies, Including the government of any country through or Into which the package will be tsported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPUCATION

a. ISSUED TO (Name andAddress) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
U.S. Department of Energy Safety Analysis Report for M-130 shipping
Division of Naval Reactors h F *containerdatedDecember30,1968,as
Washington, DC 20585 * , supplemented,

4. CONDITIONS a

This certificate Is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable. and the conditions specified below.

5.

a) Packaging
lt

I . .

x, ~~ I, 1, : . ..

(1) Model No.: M-130 S.. .r., ,w
i I ..:

(2) Description k,. -.

The Model No. M-130 shipping container Is an upright cylinder 84 inches In diameter by 158
inches overall height. The container walls consist of a finned 1-inch thick outer shell
fabricated from either carbon steel, carbon steel with stainless steel clad, or solid stainless
steel, 10 inches of lead shielding, and a 1-Inch thick inner pressure vessel fabricated from
carbon steel clad with stainless steel. The top of the container Is covered with a shielded
closure head which is bolted to the container and seals the pressure vessel. An access
opening with a bolted shield plug is provided in the closure head for loading and unloading
spent fuel.

The pressure vessel has an Inside diameter of 55 inches. The central region contains a
secondary heat exchanger (not used during shipment) surrounded by 1/2-inch thick carbon
steel backup cylinder 29 inches In diameter. The annulus which remains between the
backup cylinder and the pressure vessel provides a space 13-Inches wide and 130-inches
high for spent fuel. The spent fuel Is contained in the annulus by module holders designed
for the particular core to be shipped.

The container has external penetrations to the pressure vessel for steam and water relief
lines and a fill and drain line (which are capped during shipment) and a pressure sensing line
which remains open to a pressure gage during shipment. The container also has
penetrations which do not open to the pressure vessel for secondary heat exchanger lines
(which are capped during shipment) and a temperature sensing line.

The container is supported on Its transport vehicle by an CAM frame structure. Gross weight
of the loaded container without Its support structure is approximately 228,000 pounds.
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S. (a) Packaging (continued)

(3) Drawings

The packaging is constructed in accordance with General Electric Drawing Nos. 247E209,
Sheet 1, Rev. R; Sheet 2, Rev. K; Sheet 3, Rev. T; Sheet 4, Rev. U; Sheet 5 of 5, Rev. F,
and 247E228, Rev. F.

(b) Contents

(1) Type and form of material OR t D

Irradiated fuel assemblies, activated corrosion products and structural parts containing up to
40 gallons of residual contaminated water. The fuel assemblies and structural parts are of
the following types:

(i) Deleted. - /

(ii) Deleted.

(iii) Deleted.

(iv) DiG fuel modules of core types 1 or 2.

(v) DiG removable fuel assemblies of core types 1 or 2.

(vi) Deleted.

(vii) Deleted.

(viii) S3G-3/3A fuel module with or without control rods. The core age must be at least
4000 logging-corrected full-power hours.

(ix) Deleted.

(x) S3G-313A irradiated thermocouples and thermocouple cases.

(xi) S8G full size fuel cell with or without control rod.

(xii) S8G partial size fuel cell with or without control rod.

(xiii) Deleted.

(xiv) Deleted.

(xv) D2W fuel cells with control rods.

(xvi) NR-1 fuel modules with or without control rods.
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5. (b) Contents (continued)

(xvii) Deleted.

(xviii) AIW-3 recoverable irradiated fuel modules. Fuel modules that use control rod shall
have control rods inserted.

5.(b)(2) Maximum quantity of material per package.

(I) Deleted.

(ii) Deleted. t -

(iii) 6 fuel assemblies as described in 5(b)(1 )(iv) and 4 fuel assemblies as described in

5(b)(1 )(v). a-O

(iv) Deleted. go- - v

(v) 10 fuel assemblies as described in 5(b)(1 )(viii).

(vi) 9 fuel assemblies as described in 5(b)(1)(viii).

(vii) 9 fuel assemblies as described in 5(b)(1 )(viii) and 1 structure as described In
5(b)(1 )(x).

(viii) 4 fuel cells as described in 5(b)(1)(xi) or 2 fuel cells as described In 5(b)(1)(xi) and 2
fuel cells as described in 5(b)(1)(xii).

(ix) Deleted.

(x) Deleted.

(xi) 4 fuel cells as described In 5(b)(1)(xv) plus 2 comer fuel cells or 1 RFA fuel cell.

(xii) 4 fuel modules as described in 5(b)(1)(xvi).

(xiii) Deleted.

(xiv) For contents described in 5(b)(1 )(xviii), 6 fuel modules or 8 fuel modules, as
described in supplement dated March 30, 1992.

(3) Shipments shall be further limited by thermal requirements as follows:

(i) Shipment of contents specified In 5(b)(1)(iv) and 5(b)(1)(v) and limited In 5(b)(2)(iii)
shall be made no earlier than 75 days after shutdown and shall have a decay heat
load not to exceed 33,500 Btu/hr per shipment.

(ii) Deleted.
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5. (b) Contents (continued)

(iii) Shipment of contents specified in 5(b)(1)(viii), and 5(b)(1)(x) and limited in 5(b)(2)(v),
5(b)(2)(vi), and 5(b)(2)(vii) shall be made at a time after shutdown, as determined
from Bettis Atomic Power Laboratory report WAPD-OP(PP)S-4401 dated June 29,
1979, and shall have a decay heat load not to exceed 28,620 Btulhr for the shipboard
core and 30,000 Btu/hr for the prototype core.

(iv) Deleted.

(v) Shipment of contents specified in 5(b)(1)(xi) or 5(b)(1)(xii), as limited by 5(b)(2)(vii),
shall have a fully loaded container heat load not to exceed 15,400 Btu/hr per
shipment. ,.

(vi) Deleted.

(vii) Deleted. - .

(viii) Shipment of contents specified in 5(b)(1)(xv) and limited in 5(b)(2)(xi) shall have a
heat load not to exceed 19,100 Btu/hr and shall be made no earlier than 420 days
after shutdown.

(ix) Shipment of contents specified in 5(b)(1)(xvi) and limited in 5(b)(2)(xii) shall have a
heat load not to exceed 6,000 Btulhr and shall be made no earlier than 50 days after
shutdown.

(x) Deleted.

(xi) Shipment of contents specified in 5(b)(1)(xviii) and limited in 5(b)(2)(xiv) shall have a
heat load not to exceed 43,800 BTU/br and shall be made no earlier than 400 days or
175 days for Al W-3E and Al W-3J fuel, after shutdown.

(c) Transport Index for Criticality Control

Minimum transport index to be shown on
label for nuclear criticality control:

Except for the contents described in 5(b)(1)(iv) (Core 2), 100
5(b)(1)(v) (Core 2) and 5(b)(1)(viii) and limited in
5(b)(2)(iii) and 5(b)(2)(v)

For the contents described in 5(b)(1)(viii) and limited in 25
5(b)(2)(v)

For the contents described in 5(b)(1)(iv) (Core 2) and
5(b)(1)(v) (Core 2) and limited in 5(b)(2)(iii) 0
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6. Deleted.

7. For shipments involving the contents specified in 5(b)(1)(viii) or 5(b)(1)(x), the thermocouples and
thermocouple cases If included or the vacant module holder shall be located in the mid-position of
either cage and module holder assembly.

8. Shipments shall be made in the dry condition, except for residual water as limited in 5(b)(1).

9. Container number three (M-13D-3) has been modified by adding two 4-Inch thick by 8-Inch wide
steel plates welded between fins 25 and 50 and between fins 110 and 135 at approximately 14.75
inches from the bottom of the container. The cooling fins in this localized area are removed to
permit attachment of the plate directly to the outer shell of the container.

10. Container number four (M-130-4) has been modified by adding a 2-inch thick by 4-inch wide steel
plate welded between fins 32 and 49 at approximately 18.4 inches from the bottom of the container.
The cooling fins in this localized area are removed to permit attachment of the plate directly to the
outer shell of the container.--

11. Containers M-130-3, M-130-4, M-130-6, and M-13-7 may be used for the contents specified in
5(b)(1)(viii) and 5(b)(1)(x) only. Containers M-1 30-10 and M-1 30-15 may be used for the contents
specified in 5(b)(1)(viii), 5(b)(1)(x), and 5(b)(1)(xvili) only.

12. Container M-1 30-11 may be used for the contents specified in 5(b)(1)(xvi) only.

13. Deleted.

14. Expiration date: September 30,2007.

REFERENCES

Safety analysis report for M-130 shipping container, MAO-E8-703 dated December 30, 1968.

Supplements: Naval Reactors (NR) letters A#2256 dated February 24, and G#1931 dated March 3, 1969;
General Electric Company (GE) letter ONP-74520-526 dated April 3, 1972; NR letter G#3207 dated
April 27, 1972; GE letter ONP-74520-528 dated April 28, 1972; NR letter G#3250 dated June 6, 1972; GE
letters ONP-74570-635 dated October 25, ONP-74570-654 dated December 4, and ONP-14570-666 dated
December 12, 1972; ONP-74570-682 dated January 12, ONP-74570-698 dated January 31, ONP-74570-
687 dated February 6, ONP-74390-65 dated March 26, and DLGN-85570-854 dated September 24, 1973;
and DLGN-85570-901 dated January 10, 1974; NR letter G#4061 dated January 29, 1974; GE letters
DLGN-85570-924 dated February 15, DLGN-85570-923 dated March 6, and DLGN-85570-969 dated
May 24, 1974; NR letter G#4991 dated November 25, 1975; GE letters ONP-74340-JTT-73 dated
December 17, 1975; CGN-85570-1145 dated September 9, CGN-85570-1146 dated September 10, and
CGN-85570-1148 dated September 14, 1976; Bettis Atomic Power Laboratory letters WAPD-R(K)-1 378
dated August 30, 1976, and WAPD-OP(PP)S-4401 dated June 29, 1979; NR letters G#6197 dated
July 13,1979, G#7022 dated July 14, WAPD-LP-(CES)SE-170 dated July 1981; and WAPD-LD-(CES)SE-
181 dated September 1981; WAPD-LP(CES)SE-96 dated February 1982, G#7136 dated March 17, 1982;
3#7160 dated May 18, 1982; G#7582 dated September 7, 1983; G#C87-5692 dated September 2, and

G#C87-5689 dated September 23, 1987; G#C87-8008 dated January 19, G#C88-5931 dated May 12, and
G#C88-5961 dated July 25, 1988; G#C89-2825 dated March 29, and G#C89-2863 dated August 11, 1989;
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REFERENCES (continued)

G#C92-03392 dated March 30, and G#92-03729 dated October 20, 1992; G#C93-10935 dated
October 8, 1993; G#96-03344 dated March 6, and G#96-03610 dated December 9, 1996; G#97-03543
dated July 10, G#C97-03685 dated December 19, 1997; and G#02-0754 dated April 16, 2002. |

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brach, Director-.
Spent Fuel Project Office
Office of Nuclear Material Safety
and Safeguards

Date: September 26 2002 - ,
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2. PREAMBLE

a. This certificate Is Issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set
forth In Title 10, Code of Federal Regulations, Part 71, 'Packaging and Transportation of Radioactive Material.'

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies, Including the government of any country through or Into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO (Name andAddress) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

Department of Energy Cintichem, Inc., application dated March 31, 1985, as
Washington, DC 20585 supplemented.

4. CONDITIONS

This certificate Is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below.

5.

(a) Packaging

(1) Model No.: B-3

(2) Description

The packaging consists of a lead shielded steel weldment In the shape of a right hollow
cylinder with a bottom and a recessed, plug type gasketed and bolted lid. The packaging
provides a minimum of 6 inches of lead shielding. Packaging features include lifting and tie-
down devices and a drain to the central cavity. The maximum weight of the loaded
packaging is 30,000 pounds.

The outer shell is of a laminated steel construction and is 41 inches in diameter and 57
inches high. The two laminates are of plate material 1/2-inch and 1/4-inch in thickness. The
inner shell is of 1/2-inch thick steel plate. The internal cavity dimensions are 26-1/2 inches in
diameter and 43-1/4 inches high. The lid is of the same construction as the sides and
bottom and is secured to the body of the packaging by twelve, 1-1/4-inch diameter by 2-inch
long high strength bolts and sealed with a silicone 0-ring.

(3) Drawing

The packaging is as described and constructed in accordance with
Cintichem, Inc. Drawing No. 330E2053E, Revision E.
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(b) Contents

(1) Type and form of material

(i) Byproduct and uranium enriched in the U-235 isotope, U-233 or plutonium as solids,
non-powder, and dry, which will not decompose at temperatures up to 525cF and
packaged within DOT Specification 17H steel drums.

(ii) Byproduct and uranium enriched in the U-235 isotope, U-233 or plutonium which
meets the requirements of special form radioactive material.

(iii) Byproduct material and uranium enriched in the U-235 isotope, U-233, or plutonium
as solids, non-powder, and dry which will not decompose at temperatures up to
5251F, packaged within a nominal 1/2-inch thick (24-inch OD) polyethylene High
Integrity Container (HIC). Uquids must be solidified in Chemtree Iron Oxide mix in a
steel container. Small items, including glassware, must be placed in 1-gal steel
containers and compressed (as required).

(2) Maximum quantity of material per package

For the contents described in 5(b)(1)(i) and 5(b)(1)(ii):

Not to exceed 400 watts thermal decay.

For the contents described in 5(b)(1)(iii):

The HIC must be limited to 200 A2 quantities of solidified liquid radioactive material and not
more that 50 A2 quantities of other radioactive materials. The maximum thermal decay heat
load must not exceed 15 watts.

For the fissile contents described in 5(b)(1)(i), 5(b)(1)(ii), and 5(b)(1)(iii) not to exceed the
following:

Fissile Maximum per
Material Package (grams)

U-235 350
U-233 200
Plutonium* 200

or, pro-rated mixtures such that the sum of the ratios of the quantity
of each fissile material to its maximum per packaging does not exceed unity.

*Plutonium in excess of 20 curies per package must be in the form of reactor fuel, fuel elements, metal, or
metal alloy.
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5. (c) Transport Index for Criticality Control

For contents containing special nuclear material:

Minimum transport Index to be shown
on label for nuclear criticality control: 10.0

6. For gamma-emitting special form materials, at least 5 inches of additional lead shielding may be
added as required as a lining on all sides within the internal cavity.

7. The total weight of the contents Including additional lead shielding as may be required shall not
exceed 9,000 pounds.

8. Prior to each shipment, the lid 0-ring shall be inspected. The O-ring shall be replaced with a new
0-ring if inspection shows any defects or every twelve (12) months, whichever occurs first.

9. Prior to the shipment of contents described in 5.(b)(1 )(i), the package must be leak tested as
specified in Section I of the application.

10. In addition to the requirements of Subpart G of 10 CFR Part 71:

(a) Each package shall be maintained in accordance with Section I of the application, as
supplemented; and

(b) Each package shall be operated and prepared for shipment in accordance
with Section I of the application, as supplemented.

11. Fabrication of additional packagings is not authorized.

12. The package authorized by this certificate is hereby approved for use under
the general license provisions of 10 CFR §71.12.

13. Expiration date: December31, 2005.

71



f ;

REFERENCES

Cintichem, Inc. application dated March 31, 1985.

Supplements dated: August 30 and October 31, 1985, any October 2 and November 27, 1990.

Department of Energy supplements dated July 15 and December 21, 1992, November 20, 1995, and
September 29, 2000.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brach, Director
Spent Fuel Project Office
Office of Nuclear Material Safety
and Safeguards

Date: November 20, 2000
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Z PREAMBLE

a. This certificate Is Issued to certify at the package (packaging and contents) described In Item 5 below meets the applicable safety standards set
forth I Title 10, Code of Federal Regulations. Paut 71. Packaging and Transportation of Radioactive Matertal.

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies, Including the government of any country through or Into which the package will be transported.

3. THIS CERTIFiCATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO Oame andAddress) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

Westinghouse Electric Company LLC ':.Combustion Engineering, Inc. application
P.O. Box 355 dated July 9, 1996, as supplemented.
Pittsburgh, PA 15230-0355

4. CO NDITIONSi

This certificate Is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below.

(a) Packaging

(1) Model Nos.: 927A1 and 927C1 I; U.
- -of - e R I:

(2) Description

A steel fuel bundle shipping container consisting of a strongback and fuel bundle clamping
assembly, shock mounted to a steel outer container. The fuel bundles are separated by
3/16" thick, high carbon steel segmented separator blocks permanently attached to the
strongback. The segmented separator blocks are 60 x S" and are Installed (welded) In
segments to form a continuous block for the entire active length of the fuel assembly. The
Model No. 927A1 package Is approximately 430 In diameter by 1890 long with an
approximate gross weight of 6,700 lbs. The Model No. 927C1 package Is approximately 430
in diameter by 2160 long with an approximate gross weight of 7,300 lbs.

(3) Drawings

The Model Nos. 927A1 and 927C1 containers are constructed in accordance with
Combustion Engineering, Inc. Drawing No. L-6078-01, Sheets 1 through 4, Rev. 5.

(b) Contents

(1) Type and form of material

(i) Model No. 927A1: unirradiated fuel bundles consisting of 0.385 diameter uranium
dioxide fuel pellets clad in 0.028" thick zircaloy tubes in a 14 x 14 square array with a
0.58' pitch. Each fuel bundle consists of a maximum of 176 fuel rods with a
maximum 5.0 w/o enrichment in the U-235 isotope, and contains not more than 19.6
kg U-235.
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5.(b) (1) Contents (Continued)

(ii) Model No. 927A1: unirradiated fuel bundles consisting of 0.381 diameter uranium
dioxide fuel pellets clad in 0.026* thick zircaloy tubes in a 14 x 14 square array with a
0.58" pitch. Each fuel bundle consists of a maximum of 176 fuel rods with a
maximum 4.76 wlo enrichment In the U-235 isotope, and contains not more than 19.6
kg U-235.

(iii) Model No. 927A1: unirradiated fuel bundles consisting of 0.33" diameter uranium
dioxide fuel pellets clad in 0.025" thick zircaloy tubes in a 16 x 16 square array with a
0.506" pitch. Each fuel bundle consists of a maximum of 236 fuel rods with a
maximum 5.0 w/o enrichment in the U-235 isotope, and contains not more than 20.76
kg U-235.

(iv) Model No. 927A1: unirradiated fuel bundles consisting of 0.31" diameter uranium
dioxide fuel pellets clad in 0.024" thick zircaloy tubes in a 16 x 16 square array with a0.472* pitch. Each fuel bundle consists of a maximum of 231 fuel rods with a
maximum 5.0 wlo enrichment in the U-235 Isotope, and contains not more than 11.68
kg U-235.

(v) Model No. 927C1: unirradiated fuel bundles consisting of 0.33" diameter uranium
dioxide pellets clad in 0.025" thick zircaloy tubes In a 16 x 16 square array with a0.506" pitch. Each fuel bundle consists of a maximum of 236 fuel rods with a
maximum 5.0 wlo enrichment in the U-235 isotope, and contains not more than 22.77
kg U-235.

(vi) Model No. 927C1: unirradiated fuel bundles consisting of 0.324t diameter uranium
dioxide fuel pellets clad in 0.0235" thick zircaloy tubes In a 17 x 17 square array with
a 0.501" pitch. Each fuel bundle consists of 264 fuel rods with a maximum 3.6 w/o
enrichment in the U-235 isotope, and contains not more than 16.43 kg U-235.

(2) Maximum quantity of material per package

Model No. 927Al: Two fuel bundles weighing not more than 1400 1bs. each.

Model No. 927C1: Two fuel bundles weighing not more than 1506 Ibs. each.

(C) Transport Index for Criticality Control

Minimum transport index to be shown on
label for nuclear criticality control: 15.7

6. Each fuel assembly shall be unsheathed or shall be enclosed in an unsealed, polyethylene sheath
which will not extend beyond the ends of the fuel assembly. The ends of the sheath shall not be
folded or taped in any manner that would prevent flow of liquids into or out of the sheathed fuelassembly.
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7. In addition to the requirements of Subpart G of 10 CFR Part 71:

(a) The package shall be prepared for shipment and operated In accordance
with the Operating Procedures of Chapter 7 of the application, as supplemented.

(b) The packaging must be maintained in accordance with the Maintenance
Program of Chapter 8 of the application, as supplemented.

8. Fabrication of additional packagings is not authorized.>

9. The package authorized by this certificate is hereby approved for use
under the general license provisions of 10 CFR 71.12. -

10. Expiration date: October 31, 2005.

REFERENCES

Combustion Engineering, Inc. application dated July 9, 1996.X

Supplements dated May 7, June 2, June 5, June 19, July 31 and August 14, 1998.

ABB Combustion Engineering Nuclear Power, Inc. supplement dated June 10, 1999.

ABB C-E Nuclear Power, Inc. supplements dated: March 28, and April 4 and 12,2000.

CE Nuclear Power, LLC supplements dated: September 7 and 14, 2000..a'

Westinghouse Electric Company LLC supplement dated: September 18, 2000 and September 19, 2001.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

14.LG)aoD3-% A4
E. William B h, Director
Spent Fuel Project Office
Office of Nuclear Material Safety
and Safeguards

Date: September 24, 2001
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2. PREAMBLE

a. This certificate is issued to certify that the package (packaging and contents) described In Item 5 below meets the applicable safety standards Sotforth In Tile IO. Code of Federal Regulations. Part 71, Packaging and Transportation of Radioactive Material.'

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation orother applicable regulatory agencies, including the government of any country through or into which the package wil be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPUCATION

a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
Framatome ANP, Inc. B&W Fuel Company application
P.O. Box 11646 dated April 23, 1990, as supplemented.
Lynchburg, VA 24506-1646

4. CONDITIONS

This certificate Is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below.
5..

(a) Packaging

(1) Model No.: Model B

(2) Description

A fuel assembly shipping container consisting of a steel strongback clamping assembly, shock mounted
to a steel outer container. Two, 3/1 6-inch thick, 8-5/8-inch high and full length stainless steel plates
containing 1.5% minimum boron are positioned between adjacent fuel assemblies. The outer container
is approximately 40 inches in diameter by 200 inches long. Gross weight of the loaded container not to
exceed 7,600 pounds.

(3) Drawings

The container is constructed in accordance with Framatome Cogema Fuels Drawing Nos. 1273422,
Rev. 0; 1273423, Rev. 0; 1273424, Rev. 0; 1273425, Rev. 0; 1273426, Rev. 0; and 1273427, Rev. 0.

(b) Contents

(1) Type and form of material

Unirradiated, sintered U0 2 pellets in fuel rods. The maximum inner diameter and the minimum outer
diameter of the fuel rod cladding, guide tubes and instrument tubes are in accordance with Table 3 of
B&W Fuel Company supplement dated October 27, 1995; and the minimum guide tube outer diameter
and minimum wall thickness are in accordance with Framatome Cogema Fuels supplement dated
February 7, 1996. The locations of the guide tubes and instrument tubes are in accordance with
Figures 2 through 5 of B&W Fuel Company supplement dated October 27, 1995. The rods are
assembled into fuel assemblies. The fuel assemblies may contain inserted control rod assemblies.
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5. (b)(1) Contents (continued)

Fuel assemblies as described above have the following specifications:

Assembly LTe 15x15 15x15 15x15 17x17 17x17 15x15

No. fuel rods 208 208 208 264 264 204

No. non-fuel tubes 17 17 17 25 25 21

Fuel rod pitch, in. 0.568 0.568 0.568 0.496 0.502 0.563

Maximum fuel 0.3707 0.3742 0.3622 0.3232 0.3252 0.3671
pellet OD, in.

Tube material Zr-4 Zr-4 Zr-4 Zr4 Zr-4 Zr-4

Maximum active fuel 144 144 144 145.825 144 144
length, in.

Maximum enrichment 5.05 5.05 4.98 5.05 5.05 5.05
w/o U-235

Maximum U-235 25.1978 25.6758 23.7220 24.3108 24.6126 24.2355
Loading (kg)

(2) Maximum quantity of material per package

Two fuel assemblies. Total quantity of radioactive material within a package may not exceed a
Type A quantity.

(c) Transport Index for Criticality Control,..

Minimum transport index to be shown on
label for nuclear criticality control: - 6.3

6. Each fuel assembly must be unsheathed or must be enclosed in an unsealed, polyethylene sheath which will
not extend beyond the ends of the fuel assembly. The ends of the sheath must not be folded or taped In any
manner that would prevent the flow of liquids into or out of the sheathed fuel assembly.

7. There must be a bow clamp to restrain each spacer grid and end fitting. The ratio of assembly weight to the
number of clamp bows must not exceed 168 pounds per clamp.

8. The weight of the contents (fuel assemblies, control rods, spacers, etc.) must not exceed 3,360 pounds.

9. Fabrication of additional packagings is not authorized.
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10. In addition to the requirements of Subpart G of 10 CFR Part 71, the package shall be operated andmaintained in accordance with Section 7.0 of the application, as supplemented.

11. The package authorized by this certificate is hereby approved for use under the general license provisionsof 10 CFR 71.12.

12. Expiration date: September 30, 2005.

REFERENCES

B&W Fuel Company application dated April 23,1990.

Supplements dated: July 23, 1990; May 4, August 18, August 25, and October 14, 1992; September 24, 1993;and April 8, May 2, and November 23, 1994; February 26, March 17, April 7, July 31, October 27, andDecember 1, 1995.

P-amatome Cogema Fuels supplements dated February 7, 1996; January 20, March 19 and 26, and April 17, 1998;J August 29, September 8, and November 13, 2000; and February 9, 2001.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brach, Director
Spent Fuel Project Office
Office of Nuclear Material Safety

and Safeguards

Date: February 14, 2001
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l a. CERTIFICATE NUMBER b. REVISION NUMBER c. PACKAGE IDENTIFIICAION NUMBER d. PAGE NUMBER e. TOTAL NUMBER PAGES

6280 7 USA/6280/B1 1 2 |
2. PREAMBLE

a. This certificate is issued to certify that the packaging and contents described in Item 5 below, meets the applicable safety standards set forth in Title 10,
Code of Federal Regulations, Part 71, "Packaging and Transportaion of Radioactive Material."

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of lTansportation or other
applicable regulatory agencies, including the government of any country through or into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON 1HE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION
a. ISSUED TO (Name andAddress) b TITLE AND IDENTIFICATION OF REPORT OR APPLICATION:

J. L. Shepherd and Associates J. L Shepherd and Associates application
1010 Arroyo Avenue dated September 5, 1979, as supplemented.
San Fernando, CA 91340

____ ___ ____ ___ ____ ___ ___ c.DOC1CETNUJMBER 71-6280e
4. CONDITIONS

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, s applicable, and the conditions specified below.

S.

(a) Packaging

(1) Model No.: A-0109 Irradiator In A-0117 Overpack

(2) Description

The packaging consists of an Inner, lead-filled, steel weldment (Model A-01 09
irradiator) enclosed within an outer protective enclosure (Model A-01 17 overpack).
The Irradiator is a right cylinder, 31 inches diameter by 36 inches high, with a bolted
top plug closure. The overpack Is a double-walled steel cylinder enclosing a shock
absorbing and thermal insulation core of glue-bonded layers of balsa wood (11 lbs/cu
ft. density, 12 inches thick on the sides). The irradiator is held In place at each end.
The void between the irradiator and inside wall of the overpack Is filled with hardwood
spacers. The overpack cover Is secured by 30, 5/8-inch diameter bolts. The
dimensions of the package are 50.5 Inches diameter by 73 Inches long. The weight of
the shielded Irradiator is 7,000 lbs and the weight of the overpack is 3,400 lbs, totaling
10,400 lbs.

(3) Drawings

The overpack and irradiator are constructed in accordance with J. L. Shepherd and
Associates Drawing Nos.: A-0109-A1, dated June 6, 1969; A-0109-10, dated February
3, 1970; A-01 09-20, dated February 5, 1970; A-01 17-B, change D (not dated); A-01 17-
C, dated April 2, 1970; and A-01 17-Cl, dated April 2, 1970.
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-- - -----
NRC FORM 618A CONDONs (continued) U.S. NUCLEAR REGULATORY COMMISSION
(39)

. Page 2 - Certificate No. 6280 - Revision No. 7 - Docket No. 71-6280

5. (b) Contents

(1) Type and form of material

Cobalt-60 as metal, doubly encapsulated and heliarc welded in stainless steel. The
source(s) is in an annular configuration approximately 6 inches in diameter by 6
inches long. The source(s) must meet the requirements for special form radioactive
material.

(2) Maximum quantity of material per package

30,000 curies

6. The overpack must be modified by the addition of not less than 14-1/4-inch diameter vent holes in
the outer shell (two each in the top cap and cap side, two in the bottom, and in two side tiers of 4
holes each, at 90° separation, with each tier located about one foot from each end). The holes
must be sealed to prevent the inleakage of water but not so as to affect their capability of venting
in the event of fires. . -

7. In addition to the requirements of Subpart G of 10 CFR Part 71:

(a) The package must be maintained in accordance with the Maintenance Program described
in the J. L Shepherd and Associates submittal dated February 2, 1990.

(b) The package must be prepared for'shipmrnent and operated in accordance with the
Operating Procedures described In the J.- L Shbpherd and'Associates submittal dated
February 2, 1990. .A

8. The package authorized by this certificate is hereby approved for use under the general license
provisions of 10 CFR §71.12. g o , --

9. Expiration date: February 28, 2005.

REFERENCES'

J. L. Shepherd and Associates' application dated September 5, 1979.

Supplements dated: November 29 and December 31, 1984, January 16, 1985, November 22, 1989,
February 2, 1990, December 6, 1994, and December 29, 1999. j

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brach, Director
Spent Fuel Project Office
Office of Nuclear Material Safety

and Safeguards

Date P n , Zo
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| NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION

10 CFR 71 CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

. CERTIFICATE NUMBER b. REVISION NUMBER C. DOCKET NUMBER d PACKAGE IDENTIFICATION NUMBER PAGE PAGES

L1. 6294 26 71-6294 USA/6294/AF 1 OF 3

Z PREAMBLE

a. This certificate Is Issued to certify that the package (packaging and contents) described In Item 5 below meets the applicable safety standards set
forth In Title 10, Code of Federal Regulations, Part 71, Packaging and Transportation of Radioactive Material.

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies, Including the government of any country through or Into which the package will be transported.

& THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPUCATION

a. ISSUED TO (Name andAddress) b. TITLE AND IDENTIFiCATION OF REPORT OR APPLICATION

Westinghouse Electric Company LLCo I .IP.. Combustion Engineering, Inc. application
P.O. Box 355 dated July27, 1990, as supplemented.
Pittsburgh, PA 15230-0355 f

4. CONDITIONS

This certificate Is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicablea te conditions specified below.

5. �' e I
� I JiI il; 1-i t�, , I -1.1 �� - -1,1. V, -14 I

d �,:- T, � ,

e~t

(a) Packaging

(1) Model No.: UNC-2901 .

(2) Description .le

A maximum 10.80-inch square"by 30-Inch long Inner container constructed of minimum 14-gauge steel,
with bolted and gasketed top flange closure and sealed welded bottom sheet. Inner container is centered
and supported in a 22.5-inch ID by 34-inch high 18-gauge steel drum with 16-gauge head and DOT
Specification 17H closure by asbestos or ceramic sheet, plywood Cardboard, and insulating material.
Gross weight of the package (s 660 pounds.

(3) Drawings

The packaging is constructed in accordance with Combustion Engineering, Inc., Drawing Nos. D-5007-
8086, Rev. 6, and B-5007-8112, Rev. 1.

(b) Contents

(1) Type and form of material

(i) Sintered uranium oxide pellets and rejected pellets enriched to a maximum 5.0 w/o in the U-235
isotope.

(ii) Uranium oxide as powder enriched to a maximum 5.0 w/o in the U-235 isotope.

(iii) U308 powder, placed In polyethylene bags then pressed and compacted into blocks, with a maximum
enrichment of 4.5 w/o in the U-235 isotope. Water may be injected into the blocks.
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5. (b) Contents (cont'd.)

(2) Maximum quantity of material per package

Maximum weight of contents within the inner container is 427 pounds, including radioactive material,
secondary containers, and other packaging material.

(I) For the contents described in 5(b)(1)(i):

320 pounds of pellets, with the U-235 content not to exceed 6.4 kg. Pellets must be packaged in trays in
accordance with Combustion Engineering,- Inc. Drawing Nos. D-501 8-2001, Rev. 1, and NFM-D-4263,
Rev. 2, or NFM-E-4661, Rev. 2 and NFM-D-4721, Rev. 1. Trays containing pellets must contain a
maximum of 9.07 kg and a minimum of 6.7 kg of pellets with a maximum pellet diameter of 0.4 inch.

(ii) For the contents described in 5(b)(1)(ii):

220 pounds of powder, with the U-235 content not to exceed 1.5 kg. Powder must be packaged in
secondary containers in accordance with Combustion Engineering, Inc. Drawing Nos. NPM-C-3389,
Rev. 0 or Rev. 3, and NFM-D-4750, Rev. 1.

(iii) For the contents described in b)(1)(iii):Y..'r

30.4 kg of U308, with the U-235 content't to 'exceed 1.15 kg perpackage. The U308 blocks shall be
placed in perforated aluminum cans, which shall then be packaged in secondary containers in
accordance with Combustion Engineering, Inc. Drawing Nos. NPM-C-3389, Rev. 0 or Rev. 3, and
NFM-D-4750, Rev. 1.-

(c) Transport Index for Criticality Control

(1) For the material described in Iterrs5(b)(1)(i) and 5(b)(1)(ii):

Minimum transport index to be shown
on label for nuclear criticality control: 0.5

(2) For the material described in Item 5(b)(1)(iii):

Minimum transport index to be shown
on label for nuclear criticality control 1.3

6. Prior to each shipment the insert (containment vessel) gasket shall be inspected. This gasket shall be replaced
if inspection shows any defects.

. . For the contents specified in 5(b)(1)(i), the pellet trays and wood spacers must provide a snug axial and cross
sectional fit in the Inner container. For packages with fewer than 16 loaded pellet trays, wood spacers or pellet
trays with wood spacers inside must be substituted for pellet trays.
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10CFR 71 CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

a. CERTIFICATE NUMBER b. REIION NUMBER S. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES

6294 26 71-6294 I USA/6294/AF I 3 OF 3
, J!

8. For the contents specified in 5(b)(1 )(ii), powder cans and wood spacers must provide a snug axial and cross
sectional fit in the inner container. For packages with fewer than two loaded powder cans, a wood spacer orva
powder can with a wood spacer must be substituted for the powder can.

9. For the contents specified in 5(b)(1)(iii), the packaging may be constructed in accordance with Combustion
Engineering, Inc., Drawing Nos. D-5018-8454, Rev. 1 and D-5007-8112, Rev. 1.

10. In addition to the requirements of Subpart G of 10 CFR Part 71:

(i) Each packaging must meet the acceptance teststand be maintained in accordance with Chapter 8 of the
application; and 7 t ; i

(ii) The package must be prepared for shipment and operated in accordance with the Operating Procedures of
Chapter 7 of the application, as supplemented.

11. The package authorized by this certificate is hereby approved for use under the general license provisions of
10 CFR 71.12.

12. Expiration date: March 31, 2006.

REFERENCES

Combustion Engineering, Inc. application dated July 27, 1990.

Supplements dated: October 19, 1990; JanU"ary27, and July28 1994, August 17,1995; and
July 14, 1998. 4.

ABB Combustion Engineering Nuclear Power, Inc., supplement dated June 10, 1999.

ABB C-E Nuclear Power, Inc. supplements dated:March 28, and Ail 4 and 12, 2000.

CE Nuclear Power, LLC supplement dated: September 14,2000.

Westinghouse Electric Company LLC supplements dated: September 18, 2000, and February 16, 2001.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brach, Director
Spent Fuel Project Office
Office of Nuclear Material Safety
and Safeguards

March 1, 2001
Date:
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INRC FORM 611 U.S. NUCLEAR REGULATORY COMMISSION
0 CrR 1 CERTIFICATE OF COMPUANCE

FOR RADIOACTIVE MATERIAL PACKAGES
a CERTIFICATE NUMBER b. REVISION NUMBERX . DOCKET NUMBER ' PAC iNTICATION NUMBER PAX PA

46 28 71-534 USNBU4KA B( F I OF 5

2. PREAMBLE

a This certificate Is Issued to certify tat the package (packaging and contents) described In Item 5 below meets the applIcable safety standards set
tofh In TItle 10, Code of Federal Regulations, Part 71. Packaging and Transpoqation of Radioactive Material.'

b. This certficate does not relive the conslgnor from compliance with any requirement o e regulato o th U.S Department of Transportation or
other applicable regulatory agencies, including the government of any country through or Into which the package will be transported

3 THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO NameandAdt*ess) b. TITLE AND IDENTIFICATION OF REPORT OR APPUCATION
Duratek FaliService Cornpany of Colorado
140 Stoneridge Drive Rato L a :!P7 dated March 28, 1996, as supplemented
Columbia, SC 29210

4. CONDITIONS

ThIs Certificate Is conditional upon ftitIlbzg tl'.i..nents of 10 CFR Part 71. as appWcagc to specified below.
t9.. waxernmA..

(a) Packal

(1)

(2)

Model No4,' FSV4 j

Descriptiol II IAP G

The FSV-1 staig- 9 Ishdbd cask. The cask body is
a cylinder 20Bi~lches rqz) R xcept tfrhe top flange area, which
is 31-inches irrneter. Thav.'l , @ f 17.7-In Os in diameter and 187.6-
inches long. . 4 ,

The cask may be ussdcIn one of seven configurations hrough G) depending on contents.
Configurations A, B, C, anler, use toship Uif2. non-fissile irradiated hardware. These
configurations use an outer lId c6fis1 ih3.7-inch thick stainless steel plate and a
2.25-Inch thick depleted uranium shield. The lid is bolted to the cask body by 24 1.25-inch
diameter fasteners. The primary seal Is a silicone elastomeric seal ring between the outer lid
and cask body. Configuration B does not require an Inner container. Configuration C uses a
supplemental stainless steel shield ring and cover plate. Configuration D uses a
supplemental carbon steel shield ring and cover plate.

Configuration E is used to ship Fort St. Vrain (FSV) high temperature gas reactor (HTGR)
fuel elements. This configuration uses the stainless steel inner container (as shown in
General Atomic Drawing Nos. GADR 55-2-1. Rev. C, and GADR 55-2-2, Rev. A) as the
containment vessel. The Inner container lid is a stainless steel shell containing depleted
uranium 4.15-inches thick. The inner lid Is secured to the inner container body by 12 0.5-
Inch diameter fasteners. The primary seal is a silicone elastomeric seal ring between the
inner lid and Inner container body. Configuration E is equipped with an Impact limiter on the
upper end.
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5.(a)(2) Description (continued)

Configurations F and G are used to ship solid non-fissile Irradiated and contaminated
hardware from the FSV HGTR. These configurations use a 4.75-Inch thick steel outer lid.
The lid Is secured to the cask body by 24 1.25-Inch diameter fasteners. The primary seal is
a molded silicone elastomeric seal ring between the outer lid and cask body. Configurations
F and G both use an Impact limiter on the upper end. Configurations F and G also use a
burial canister with a 12-inch thick carbon steel plug. The shielded spacer in the burial
canister Is used only In Configuration 0.

ds for Configurations A, B. C, and
Durations E, F, ant

Art(3)

General

In addition to the d.sgs for Configurain A, General Aionics Drawing Nos. GADR 55-2-
10, Issue D, and ' 55-2-14, Issue N/C (optional).4bnfiguration C uses a supplemental
stainless steel shield nng a cover plate constr d In accordance with Drawing No.
GADR 55-2-11, Issue B Ca appleti a a pemental carbon steel shield ring andNK 1at * t.. a***4 - = - -I-%~ a a A..



NRC FORM 181 U.S. NUCLEA REGULATORY COMMISSION
o SO CFRCERTIFICATE OF COMPLIANCE

FOR RADIOACTIVE MATERIAL PACKAGES
S'. & CEATE NUMSER IL RL7S1ON N64 U3NAU |MER 7 OF AG

6348 | 28 71-634B .USA/6346/13 0F 3 OF 5

5. (b) Contents

(1) Type and form of material

(I) Irradiated fuel elements consisting of graphite body, hexagonal In horizontal cross
section, approximately 31.2-inches high and 142-inches across the flats. Prior to
irradiation, each fuel element contains thorium and uranium enriched to a maximum
of 93.5 w/o in the U-235 Isotope, or

(ii) Solid, Irradiated, and
provided the quantay
not exceed theiftam

which may include fissile material,
ot exceed a Type A quantity and does
6nanneutron source components, or

(iii) Solid, nofift§ 'e, Irradiated and contaminated hardyAA.' which has been removed
from the brt St. Vrain High Temperature Gas CoolA.actor and the surface
contamijintio[4es not exceed 51 millicuries per.pack ge.

(2)

Anriched uranium, having
Froximately 300 pounds.
component spacers, Inner

130 pounds. Contents

w ~If
The gross weight c"kteh, including appropriate component
spacers, liners, inner contaIneigsh Id rings and solid, nonfissile. Irradiated and
contaminated hardware shall not exceed 3,720 pounds. Contents must be shipped in
Configurations A, B, C, or D.

(iii) Item 5(b)(1)(ii) above:

The gross weight of all of the cask cavity contents, including burial canister and
spacers, with or without supplemental shielding shall not exceed 4,430 pounds.
Contents must be shipped in Configurations F or G.
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5. (c) Transport Index for Criticality Control

Minimum transport index to be shown on
label for nuclear criticality control: 100

6. As needed, appropriate component spacers must be used In the cask cavity when shipping the

contents described In paragraph 5(b) to limit movement of contents during shipment.

7. For transport of the contents of Item 5(b)(1)(i) in Configuration D, the dose rate measured on the
surface of the package must not exceed For the purpose of this requirement, the
surface of any personnel barrer rga yb surface of the package.

8. The Model No. FSV-1 cask f be wrapped with reinforced Ip~li when shipping the contents
described in Item 5(b)(11(i)1tr (iii) provided the heat generation ra1e69es not exceed 500 watts.
The applicable requirerrints of 10 CFR §71.87 must be satisfied p~oto wrapping the cask.

9. Use of packaging fCated* gust 31, 1986, is not i d. 4

10. In addition to the Iqulrement lb r

(a) ConfiguraXibhs A, B,XC, dih [ d S-F1tpIng cask dai1 be prepared for
shipment and oper*a ir L ance with thn9 procedurbs of Section 7.0, Volume
1, of the aptlo rupI - Hi shait~pe maIpined in accordance with
the Maintenance i H eI , o # fpplic n, as supplemented.

(b) Configuratiofis.r, F, t g cask sil be prepared for shipment
and operated xccordancjth t p'tipg #edures offiction 7.0, Volume II, of the
application, asijglenemented Tfs# lf~ maintgaiifii in accordance with the
Maintenance Pro ,'In Section 8.x), otiirne 11, of the OffNation, as supplemented.

(c) The main flange seals mu2! 9 replaced wittfin give (12) months prior to any use of the
packaging and must be re $ esh8Wctiphbs any defect.

(d) The silicone 0-ring on the inner container primary plug In Configuration E must be replaced
within the twelve (12) months prior to any use of the packaging and must be replaced If
Inspection shows any defect.

87



NRC FORM 611 U.S. NUCLA REGULATORY COMMISSION
.IIn CERTIFICATE OF COMPLIANCE

FOR RADIOACTIVE MATERIAL PACKAGESIIt. a. CEW& b. SION NUMWER I OCEr NUmmiR I. PAcwAuDONCATONUMBER PAM PAGE

8346 28 71-6346 USA83468B( 3F I 5 OF 5

11. The package authorized by this certificate is hereby approved for use under the general license
provisions of 10 CFR 71.12.

12. Expiration date: May 31, 2006. I

REFERENCES

Public Service Company of Colorado
Chem-Nuclear Systems, L.L.C. suppli
Duratek, supplements dated April 23j I

i.e

Data' Ju1ne 11. 2001 ' .

COMMISSION

__b_- w _--_ - * 1 o. -

9k .4
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2. PREAMBLE

a. This certificate Is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set
forth In TItle 10. Code of Federal Regulations, Part 71. 'Packaging and Transportation of Radioactive Material.'

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies. Including the government of any country through or into which the package wifl be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPUCATION

a. ISSUED TO (Name andrAddress) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

General Atomics General Atomics Company Application dated
P.O. Box 85608 February 19, 1982, as supplemented.
3550 General Atomics Court
San Diego, CA 92186

4. CONDITIONS

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and Vhe conditions specified below.

5.
(a) Packaging

(1) Model No.: FSV-3

(2) Description

Inner container is a 18.50 ID x 34" high, 18-gage steel drum. Inner
container is centered and supported in a 22.5' ID x 38.25' high, 16-gage
steel drum. Void spaces between the inner and outer container and within the inner
container are filled with vermiculite. Total weight, Including contents, is 500 pounds.

(3) Drawing

The packaging is constructed in accordance with General Atomics Company
Drawing No. FFE-613, Issue D.

(b) Contents

(1) Type and form of material

Unirradiated fuel element consisting of a graphite body, hexagonal in transverse cross-
section, approximately 14.2" across the flats and 31.2" high. Dispersed in columns within the
fuel element body there is a maximum 1.41 kg U-235 plus U-238 and Th-232. The U-235:
U-238: Th-232 atomic ratio Is about 1:0.07:8.3. The atomic ratio of carbon to the U-235 is in
the range of 1800 to 1.
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5.(b) (2) Maximum quantity of material per package

One fuel element containing not more than 1.41 kg U-235 and weighing not more than 320
pounds. Total quantity of radioactive material within a package may not exceed a Type A
quantity.

(c) Transport Index for Criticality Control (Criticality Safety Index)

Minimum transport index to be shown
on label for nuclear criticality control: 1.3

6. In addition to the requirements of Subpart G of 10 CFR Part 71:

(i) The package must be operated and prepared for shipment in accordance with the operating
procedures of Chapter 6 of the application.

(ii) Each packaging must meet the Acceptance Tests and Maintenance Program of Chapter 7 of
the application.

7. The package authorized by this certificate is hereby approved for use under the
general license provisions of 10 CFR §71.12.

8. Expiration date: September 30, 2007.
REFERENCE \~

General Atomics Company application dated February 19,1982.

Supplements dated: March 9, 1982; February 24, 1992; February 28, 1997; and April 30, 2002.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brach, Director
Spent Fuel Project Office
Office of Nuclear Material Safety
and Safeguards

Date: September 20, 2002
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2. PREAMBLE

a. Ths certiicate Is Issued lo certify that te package (packaging and contents) descdbed i Item 5 below meets the applicable safety standards set
forth i Title 10, Code of Federal Regulatons. Part 71, Packaging and Transportation of Radioactive Material.

b. This certificate does not refleve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies, hIcluding Mte government of any country trough or into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPIUCATION

a. ISSUED TO NamandAddress) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

BWX Technologies, Inc. * . Babcock & Wilcox Company application dated
P.O. Box 785 . .March 29, 2001.
Lynchburg, VA 24505

4. CONDITIONS

This certificate is conditional upon tulfilling the requirements of 10 CFR Part 71. as applicable, and te conditions specified below.

E. -te

a) Packaging

(1) Model No.: NNFD-10

(2) Description

The packaging consists of a containment vessel, 5-9116 inches OD by 22-3/8 Inches high,
constructed from a 5-Inch scheduled 40 steel pipe with a screw-type cap and a welded bottom plate.
The containment vessel is centered and supported in a 55-gallon DOT secification 17C or 6C steel
drum by Industrial cane fiberboard.

The nominal gross weight of the packaging and contents Is 350 pounds.

(3) Drawing

The packaging Is constructed In accordance with Babcock and Wilcox Fuel Company
Drawing No. 1198767E.

(b) Contents

(1) Type and form of material

Uranium metal, alloys or compounds. Uranium may be enriched to any degree In the U-235
Isotope.

(2) Maximum quantity of material per package

Contents shall not exceed 100 pounds, and the U-235 content shall not exceed 350 grams.
Maximum quantity of radioactive material within the package may not exceed a Type A quantity.
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5. (c) Transport Index for Criticality Control

Minimum Transport Index to be shown
on label for nuclear criticality control: 2.1

6. In addition to the requirements of Subpart G of 10 CFR Part 71:

(a) Each package must meet the Acceptance Tests and Maintenance Program in Chapter 8 of the
application.

(b) Each package shall be operated and prepared for shipment In accordance with the Operating
Procedures in Chapter 7 of the application.

7. The package authorized by this certificate is hereby approved for use under the general license
provisions of 10 CFR §71.12.

8. Expiration date: April 30, 2006.

REFERENCES -..

Babcock & Wilcox application dated March 29,2001.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brach, Director_
Spent Fuel Project Office
Office of Nuclear Material Safety
and Safeguards

Date: June 11, 2001
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
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6386 1 15s 1 USA/6386/B(U)F 1 3
2. PREAMBLE

a. This certificate is issued to certify that the packaging and contents described in Iem 5 below, meets the applicable safety standards set forth in Tile IO.
Code of Federal Regulations, Part 71. Packaging and Transportation of Radioactive Material."

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of 7tansportation or other
applicable regulatory agencies, including the government of any country through or Into which the package will be transportedt

3 THIS CERTIFICATE IS ISSUED ON THE BASIS OFA SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION
a. ISSUED TO (Nare &nd Addmss) b. TITLE AND IDENTIFICAION OF REPORT OR APPUCNAlON:

U.S. Department of Energy Safety Analysis Report for 235R001
Division of Naval Reactors Shipping Container dated August 11, 1970,
Washington, DC 20585 as supplemented.

c. DOOCKETNUMBER 71-6386
4. CONDMONS m

This certificate is conditional upon fulfilling die requirements of 10 CFR Pan 71. as applicable, and the conditions specified below.

5.
1� - -.
t, �

' N�� i"
-f I',(a) Packaging ~t. <

(1) Model No.: 235RO01,

(2) Description ;o

The 235R001 shipping container structure is horizontal, having an oblong cross section
and Is fabricated from 0.104-inch thick carbon sheet steel. The container is 313 Inches
long and has a maximum weight of 4,640 pounds, empty. The oblong cross section
dimensions are approximately 35.5 inches high by 33.0 Inches wide. The container was
originally designed to ship unirradiated fuel modules of the AIGIA4W type. Subsequently,
the container has been adapted to ship standard size or partial S8G fuel modules by use
of a special frame assembly and cradle clamps, S3G-3 refueling modules using cell
support assemblies, rodded or unrodded DIG fuel modules, and rodded or unrodded D2W
fuel cells. The loaded container maxdmum weight is 12,200 pounds.

(3) Drawings I,

The packaging Is constructed In accordance with Container Research Corporation
Drawing Nos. 235R001, Rev. C, 235R004, Rev. C, and 235R005, Rev. 0, and
Westinghouse Electric Corporation Drawing Nos. 973D425, Rev. 1, 903E693, Rev. 3,
Sheet 1, 2 and 3 of 3, and 947J076, Rev. 0.

5.(b) Contents

(1) Type and form of material

Unirradiated fuel assemblies of the following types:

(i) Al G reactor cell without upper mechanism and with control rod, leadscrew and
shipping fixture Installed on rodded type modules.
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Page 2 - Certificate No. 6386 - Revision No. 15 - Docket No. 71-6386

5.(b)(1) continued

(ii) Standard size S8G reactor cluster with regular or substitute support adapters
and regular control rods. If only one cell is shipped per container, a dummy load
shall be installed for balance.

(iii) Partial size S8G reactor cluster with regular or substitute support adapters and
regular control rods. If only one cell is shipped per container, a dummy load
shall be installed for balance.

(iv) S3G-3 refueling cells, with a maximum of one 0-1 reactor cell assembly per
container.

(v) Dl G fuel module, rodded i t

(vi) Dl G removable fuel assembly (RFA), unrodded.

(vii) Al G fuel cluster, fueled end only of full Al G reactor cell, rodded. This fuel
assembly type is not authorized for transport. -

(viii) D2W side or central fuel cells with control rod and control rod holddown device.

(ix) D2W comer fuel cells, without shear blocks, unrodded.,

(x) D2W side or central fuel cell and shear block with control rod inserted in
rodded fuel c ,

(xi) D2W comer fuel cell, with shear block, unrodded. a

(2) Maximum quantity of mater package B

(i) One fuel assembly as described in 5(b)(1)(i), 5(b)(1)(x), or 5(b)(1)(xi).

(ii) Two fuel assemblies as described in 5(b)(1)(ii), 5(b)(1)(iii), 5(b)(1)(iv), 5(b)(1)(v),
5(b)(1 )(vii), 5(b)t(1)(viii), 5(b)(I)tox).?

(iii) Four fuel assemblies as described in 5(b)(1)(vi).

(c) Transport Index for Criticality Control

Minimum transport index to be shown on
label for nuclear criticality control:

(1) For the contents described in 5(b)(1)(vii)
and limited in 5(b)(2)(ii): Not authorized

for transport.
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NRC FORM 618A CONDIMONS continued) U.S. NUCLEAR REGULATORY COMMISSION
(346)

Page 3 - Certificate No. 6386 - Revision No. 15 - Docket No. 71-6386

5.(c) continued

(2) For the contents described In 5(b)(1)(viii), 5(b)(1)(ix),
and limited in 5(b)(2)(ii).: 50.0

(3) For contents described in 5(b)(1)(i), 5(b)(1)(ii), 5(b)(1)(iii),
5(b)(1)(iv), 5(b)(1)(v), 5(b)(1)(vi), 5(b)(1)(x), and 5(b)(1)(xi)
and limited In 5(b)(2)(i), 5(b)(2)(ii), and 5(b)(2)(iii): 25.0

6. Expiration date: April 30, 2005.

REFERENCES

Safety Analysis Report for 235R001 Shipping Container, WAPD-OP(R)RD-357 dated August 11, 1970.

Supplements: Knolls Atomic Power Laboratory letter Al G 25-159, dated October 2, 1970. Bettis Atomic
Power Laboratory letters WAPD-OP(R)RD-444, dated October 9,1970; WAPD-OP(R)RD-476, dated
October 26, 1970; and WAPD-OP(R)RD-488, dated October 30, 1970. Knolls Atomic Power Laboratory
letters AIG 25-181, dated April 9, 1971; and Al G 25-191, dated May 11, 1971. Bettis Atomic Power
Laboratory letters WAPD-OP(R)C-94, dated May 16,1972; WAPD-OP(R)C-199, dated December 13,
1972; and WAPD-OP(R)C-229, dated March 6,1973. Naval Reactors letters G#5078, dated January 26,
1976; G#5776, dated September 8, 1977; G#5905, dated January 23, 1978; G#5923, dated February 22,
1978; G#6095, dated August 17, 1978; G#6208, dated March 8, 1979; G#6373, dated September 4,
1979; G#6813, dated October 17, 1980; G#C85-0467, dated July 17, 1985; G#C88-81112, dated
October 18, 1988; G#90-03655, dated August 10, 1990; G#92-03560, dated June 15, 1992; G#96-
03371, dated March 15,1996, G#C97-03444 dated April 8, 1997, G#C99-03514, dated June 1, 1999,
and G#C99-03688, dated December 30,1999.; *

Ad t zFOR THE U.S. NUCLEAR REGULATORY COMMISSION

a E. William Bra, Director
Spent Fuel Project Office
Office of Nuclear Material Safety
and Safeguards

Dated:3 Zoou

)
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2. PREAMBLE

a. This certificate is issued to certify that the package (packaging and contents) descrbed in Item 5 below meets the applicable safety standards set
forth In Tile 10, Code of Federal Regulations, Part 71, 'Packaging and Transportation of Radioactive Material.'

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies. including the government of any country through or into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO (NameandAddress) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
Westinghouse Electric Company, LLC Westinghouse Electric Corporation application
(WELCO) dated August 7, 1981, as supplemented.
P.O. Box 355
Pittsburgh, PA 15230-0355

4. CONDITIONS

This certificate is conditional upon fulfifling the requirements of 10 CFR Part 71, as applicable. and the conditions specified below.

5.

(a) Packaging

(1) Model No.: 6400

(2) Description

A protective overpack which provides impact and thermal protection for its contents. The
inner shell (cavity) is approximately 76 x 76" x 172' constructed of 3/16" thick and 10-gauge
mild steel. Closure of the cavity is by a 1/40 thick aluminum plate with silicone rubber gasket
which is bolted to the main inner shell. The cavity is centered and supported in an outer
311 6' thick steel jacket by approximately 32" of polyurethane foam insulation at the end and
10 on the sides. A removable section or cap consisting of approximately 34' of
polyurethane foam insulation encased in steel with a silicone rubber gasket is bolted to the
main outer steel jacket. The overall dimensions of the package are approximately 8' x 8' x
20'. Vent holes are provided on the sides and ends of the container. Set into each corner of
the outer container are standard I.S.O. steel castings. The total weight including weight of
the contents is 45,000 pounds.

(3) Drawings

Packaging is constructed in accordance with one of the following sets of drawings: (1)
Protective Packaging, Inc. Drawing Nos. 32106, Sheet 1, Rev. F and 32106, Sheet 2, Rev.
0; or (2) Westinghouse Electric Corporation Drawing No. 2020D08, Sheet 1 and 2, Rev. 0; or
(3) Babcock and Wilcox Company Drawing No. 1 -D-2130, Rev. 0; or (4) Protective
Packaging, Inc., Drawing Nos. 32106-1, Sheet 1, Rev. F and 32106, Sheet 2, Rev. 0, as
modified by Nuclear Packaging Inc. Drawing No. E.G.-60-01 D, Sheets I and 2, Rev. 0; or
(5) Protective Packaging, Inc. Drawing No. 32395, Sheets 1 through 9, Rev. B, as modified
by Sandia Laboratories letter dated May 8, 1980; or (6) Lawrence Livermore National
Laboratory Drawing Nos. AAA81-108683-00, Rev. 0 and AAA81-110194-00, Rev. 0.
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5.(b) Contents

(1) Large, decontaminated equipment waste of such size as not to fit into a 55-gallon drum (with
legs or other readily removable appendages removed). Not to exceed 200 grams plutonium
within the package.

Equipment waste surfaces containing more than 0.5 Ci must be decontaminated to a
smearable level of no more than 150,000 dpml1 00 cm2 prior to fixation or until successive
decontamination cleaning operations do not reduce the smearable contamination levels by
more than ten percent. After fixation, equipment waste surfaces must have a smearable
level of contamination of no greater than 10,000 dpm/100 cm2. Outer surfaces must have a
smearable level of contamination of no greater than 20 dpmll 00 cm2. Prior to fixing of
contamination, large equipment waste must be inspected to insure that: (a) all sharp or
protruding objects have been removed, blunted or protected with packaging material, and (b)
pipe caps, gasketed blind flanges, covers, etc., have been installed wherever possible.
Following such inspection, the inner surfaces containing more than 0.5 Ci must be fixed with
Ustrip or *clear* coating. The inner surface(s) may alternatively be fixed with a polyurethane
foam.

The large equipment waste must be enclosed in a tight-fitting, 1-inch thick plywood box
constructed in accordance with Westinghouse Electric Corporation's Drawing No. 1 620E43,
Sheets 1, 2, 3, and 4, Rev. 3; a tight fitting 3116' thick corrugated steel box constructed in
accordance with Rockwell Hanford Operations' Drawing No. H-2-91888, Sheet 1, Rev. 0
(modified or unmodified); or enclosed in a tight fitting box constructed in accordance with
General Electric Company Drawing Nos. 908E614, Rev. 1, and 908E619, Rev. 2 or
908E648, Rev. 0 or 908E649, Rev. 0; or enclosed in a tight fitting box constructed in
accordance with Babcock and Wilcox Company Drawing No. LRC-70019 H, Rev. 2. The
space between the equipment and the box must be filled with foam (1 minimum foam
thickness) and between equipment (1/2' minimum foam thickness). Alternatively,
gloveboxes contaminated and fixed as described above may be broken down as follows:

Glovebox windows are removed and separately packaged in 12-mil thick PVC bags and
sealed. The inner bag is tape sealed and the outer bag Is heat sealed.

Glovebox panels are cut to dimensions to fit inside the 3/16' thick corrugated steel burial
crates constructed In accordance with Rockwell Hanford Operations' Drawing No. H-2-
91888, Sheet 1, Rev. 0 (modified or unmodified). All sharp or protruding objects are
removed, blunted, or protected with packaging material. The glovebox panels are bundled
such that intemal box surfaces are facing inward. Cut glovebox panels from not more than
one glovebox are banded with metal strap banding such that two metal strap bands in each
direction are placed around the length and width of the glovebox sections. The glovebox
window and cut panel packages are enclosed and foamed in place within the box.

Blocking or dunnage is placed within the box to ensure a one inch foam barrier on the sides
and bottom of the box. Likewise, dunnage is provided between the banded glovebox
sections to maintain a 1/2' thick foam barrier between banded packages.
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5.(b) Contents (continued)

(2) Decontaminated hard waste items, such as equipment, metal cans, tools, etc., must be
double bagged within 12-mil thick PVC with each bag heat sealed. The total fissile quantity
of all the sealed packages in one container must not exceed 200 grams.

Hard waste surfaces must be decontaminated to a smearable level of no more than 150,000
dpm/100 cm2 prior to fixation or until successive decontamination cleaning operations do not
reduce the smearable contamination levels by more than 10 percent. After fixation, hard
waste surfaces must have a smearable level of contamination of no greater than 10,000
dpm/100 cm2. Prior to fixing of contamination, hard waste must be inspected to insure that
sharp or protruding objects have been removed, blunted, or protected with packaging
material. Following such inspection, the outer surfaces must be fixed with Ostrip or clears
coating. Hard waste items such as furnace shells, muffles, or other items with large cavities
not accessible for decontamination must be filled with foam within the cavities. Surfaces that
are not easily accessible, e.g., interiors of small diameter tubing and piping which were in
contact with process materials, must have been swabbed or immersed in cleaning solution to
insure removal of residual material. Open ends of the tubing and piping must be sealed
using mechanical fittings.

Altemately, large heavy walled process glassware must be painted inside and outside to fix
contamination and double bagged in 12-mil thick PVC with each bag heat sealed. The
glassware must be secured in a box constructed in accordance with General Electric
Company Drawing No. 272E81-4, Rev. 0. The box must be filled with foam and total activity
limited to less than two (2) Ci in a box.

Alternately, stainless steel transfer tubes and HEPA filters must be double bagged in 12-mil
thick PVC with each bag heat sealed. The tubes/filters must be secured in a box
constructed in accordance with General Electric Company Drawing No. 272E81-28, Rev. 0.
The box must be filled with foam and total activity limited to less than 0.5 Ci in a box.

Alternately, round steel ducting must be capped and secured in a box constructed in
accordance with General Electric Company Drawing No. 272E81-29, Rev. 0; 272E81-30,
Rev. 0; or 272E81-31, Rev. 0. Outer surfaces ducting will have a smearable level of
contamination no greater than 20 d/mI00 cm2. The box must be filled with foam and total
activity limited to less than 0.5 Ci in a box.
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
100CFR)71 CERTIFICATE OF COMPLIANCE

FOR RADIOACTIVE MATERIAL PACKAGES
a. CERTIFICATE NUMBER b. REVISION NUMBER cI DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER IPAW PAGES

Ii' 6400 I 26 71-6400 USA/6400/B()F 4 OF 9i

5.(b) Contents (continued)

Sealed packages and boxes of hard waste must be enclosed in a tight-fitting, 1-inch thick
plywood box constructed in accordance with Westinghouse Electric Corporation's Drawing
No. 1620E43, Sheets 1, 2, 3, and 4, Rev. 3; a tight-fitting 3/16" thick corrugated steel box
constructed in accordance with Rockwell Hanford Operations' Drawing No. H-2-91888,
Sheet 1, Rev. 0 (modified or unmodified); enclosed in a tight fitting box constructed in
accordance with General Electric Company Drawing Nos. 908E614, Rev. 1 and 908E619,
Rev. 2 or 908E648, Rev. 0 or 908E649, Rev. 0; or enclosed in a tight fitting box constructed
In accordance with Babcock and Wilcox Company Drawing No. LRC-70019 H, Rev. 2. The
space between the packages and the box must be filled with foam to a minimum thickness of
1 inch. Void spaces between the sealed packages must be filled with foam (1/2" minimum
foam thickness).

(3) Glove box absolute (HEPA) filters must be double bagged within 12-mil thick PVC, with each
bag heat sealed and packaged within DOT Specification 17H or 17C steel drums (maximum
size of 55 gallons). Each drum must be lined with a sealed plastic liner and equipped with a
standard drum closure. Each drum must not exceed a fissile quantity of 60 grams. Sealed
drums must be enclosed in a tight-fitting 1-inch thick plywood box constructed in accordance
with Westinghouse Electric Corporation's Drawing No. 1620E43, Sheets 1,2, 3, and 4, Rev.
3; a tight-fitting 3/160 thick corrugated steel box constructed in accordance with Rockwell
Hanford Operations' Drawing No. H-2-91888, Sheet 1, Rev. 0 (modified or unmodified);
enclosed in a tight fitting box constructed in accordance with General Electric Company
Drawing Nos. 908E614, Rev. 1 and 908E619, Rev. 2, or 908E648, Rev. 0, or 908E649, Rev
0; or enclosed in a tight fitting box constructed in accordance with Babcock and Wilcox
Company Drawing No. LRC-70019 H, Rev. 2. The space between the drums and the box
must be filled with foam to a minimum thickness of 1 inch. Void spaces between drums
must be filled with foam (1/2" minimum foam thickness).

(4) Soft waste Items such as sheeting, gloves, paper, prefilter media, polyethylene bottles, shoe
covers, etc., must be double bagged in 12-mil thick PVC, with each bag heat sealed (bag
size must not exceed 22" x 16" x 10*) and packaged within DOT Specification 17H or 17C
steel drums (maximum size of 55 gallons). Each drum must be lined with a sealed plastic
liner and equipped with a standard drum closure. Each drum must not exceed a fissile
quantity of 60 grams. Sealed drums must be enclosed in a tight-fitting 1 -inch thick plywood
box constructed in accordance with Westinghouse Electric Corporation's Drawing No.
1620E43, Sheets 1, 2, 3, and 4, Rev. 3; a tight-fitting 3/16" thick corrugated steel box
constructed in accordance with Rockwell Hanford Operations' Drawing No. H-2-91888,
Sheet 1, Rev. 0 (modified or unmodified); or enclosed in a tight fitting box constructed in
accordance with Babcock and Wilcox Company Drawing No. LRC-70019 H, Rev. 2. The
space between the drums and the box must be filled with foam to a minimum thickness of 1
inch. Void spaces between drums must be filled with foam (1/2" minimum foam thickness).
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
10CFR 71 CERTIFICATE OF COMPLIANCE

FOR RADIOACTIVE MATERIAL PACKAGES
a. CERTIFICATE NUMBER b. REVISIN NUMBER C. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES

6400 26 71-6400 USA/6400/B )F 5 OF 9

5.(b) Contents (continued)

(5) Uquid waste (decontamination solutions only) must be solidified in concrete in a 30-gallon
drum which must be sealed in a plastic bag and centered and supported in a DOT
Specification 17H or 17C 55-gallon steel drum by absorbent material. The 55-gallon drum
must be lined with a sealed plastic liner and equipped with a standard drum closure. Each
drum must not exceed a fissile quantity of 60 grams.

Altematively, liquid waste is solidified in concrete in maximum size one (1) gallon packages
which are double bagged and heat sealed in 12-mil thick PVC and placed with a DOT
Specification 17H or 17C steel drum (maximum size of 55 gallons). The drum is lined with a
sealed plastic liner and equipped with a standard drum closure. Each 55-gallon drum must
not exceed a fissile quantity of 60 grams. For drums smaller than 55 gallons, the total fissile
quantity of all the sealed packages (drums) in one container must not exceed 200 grams.
Sealed drums must be enclosed in a tight-fitting 1-inch thick plywood box constructed in
accordance with Westinghouse Electric Corporation's Drawing No. 1620E43, Sheets 1, 2, 3,
and 4, Rev. 3; or a tight-fitting 311 6 thick corrugated steel box constructed in accordance
with Rockwell Hanford Operations' Drawing No. H-2-91888, Sheet 1, Rev. 0 (modified or
unmodified); enclosed in a tight-fitting box constructed in accordance with General Electric
Company Drawing Nos. 908E614, Rev.1 and 908E619, Rev. 2 or 908E648, Rev. 0 or
908E649, Rev. 0; or enclosed in a tight fitting box constructed in accordance with Babcock
and Wilcox Company Drawing No. LRC-70019 H, Rev. 2. -The space between the drums
and the box must be filled with foam to a minimum thickness of 1 inch. Void spaces
between drums must be filled with foam (1/20 minimum foam thickness).

(6) Uranium 233 oxide and thorium oxide in the form of intact LWBR-type fuel rods with the
following limitations:

(i) Rods must be packaged within the Model No. 6400 packaging as described in
Section 1 of WAPD-LP(FE)-220, Rev. 3 (February 1983);

(ii) The fuel content must not exceed 50 kg U-233 per shipment;

(iii) All rod storage containers must be filled to capacity (at least 70% of cross-sectional
area) with rods or aluminum shim stock;

(iv) Each rod storage container must contain not more than one sub-container of 519 or
12 w/o BMU seed rods;

(v) Each rod storage container must weigh not more than 2,000 pounds;

(vi) The fuel rod heat generation must not exceed 30 watts; and

(vii) Operating Procedures and Acceptance Tests and Maintenance Program must be
modified to meet the requirement of Item 11 of this approval.
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
(8-2000)
IOCFR)71 CERTIFICATE OF COMPLIANCE

FOR RADIOACTIVE MATERIAL PACKAGES
a. CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES

ILi 6400 26 71-6400 USA16400/B )F 6 OF 9

5.(b) Contents (continued)

(7) Liquid analytical residues from the dissolution of spent reactor fuel rods, solidified in cement
(see table, p. 3 of application*). The cement is contained in 1.5-gal steel can closed with a
slip cover lid. The two primary cans are packed in a secondary steel can sealed with a press
fit lid (see Figure 2 of application*). The secondary containment package contents are
placed within a radiation shield (lid secured with six (6), 1/20-13UNC bolts with welds in
accordance with application*) centered in a DOT Specification 17-C 55-gal steel drum (see
Figure 1 of application*). The drums are sealed with styrene-butadiene rubber gasket
contained with a standard drum closer. Total weight of the drum will be less than 1,450 lb,
and each drum will not exceed a fissile quantity of 12 g and 435 Ci of fission products.

Six (6), 55-gal sealed drum assemblies will be enclosed in a tight-fitting 3/16-in thick
corrugated steel box constructed in accordance with Rockwell-Hanford Operations' Drawing
No. H-2-91888, Sheet 1, Rev. 0 (modified or unmodified). The space between the drums
and the box must be filled with foam to a minimum thickness of 1 inch. Void spaces
between drums must be fitted with foam to a minimum thickness of 1/2 inch. Two (2)
corrugated steel box assemblies may be transported in the packaging.

'U.S. Department of Energy letter dated April 15, 1983.

(8) Uranium 233 oxide and thorium oxide in the form of intact LWBRtype fuel rods with the
following limitations:

(i) Rods must be packaged as shown In Figure 4, Application dated July 8, 1983, and
contained within the Model No. NNFD-SA-2 packaging (Certificate of Compliance No.
591 0);

(ii) The fuel content must not exceed 2.0 kg U-233 per shipment;

(iii) Each loaded LWBR Rod Transport Box must weigh not more than 99 pounds;

(iv) The fuel rod heat generation rate must not exceed 2 watts; and

(v) Operating Procedures and Acceptance Tests and Maintenance Program must be
modified to meet the requirement of Item 11 of this approval.
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5.(b) Contents (continued)

(9) Maximum of four (4) Cf-252 sources with the following limitations:

(i) Each source must be doubly encapsulated with the inner capsule meeting the
requirements for special form radioactive material;

(ii) The total Cf-252 content must not exceed 6.1 mg;

(iii) The sources must be packaged in a shielded container as described in Chapter 1 of
WAPD-LP(CE)POB-591 (January 1984); and

(iv) The decay heat generation from the source material must not exceed one watt.

(10) Compressed krypton-85 gas in mixture with other non-radioactive gases that are chemically
compatible with the 3AA2015 cylinder. No fissile material (Requirement of 5.(c) does not
apply). Shipment of krypton-85 gas is subject to the following limitations:

(i) Radioactivity not to exceed 2,700 curies. Maximum internal decay heat not to exceed
15 watts. Maximum volume of krypton-85 and other non-radioactive gases shall not
exceed 1480 liters at STP (1 atm, 250C);,-i; "

(ii) The maximum initial fill pressure shall not exceed 500 psig at 250C;

(iii) The DOT Specification 3AA2015 gas cylinder shall be certified for an operating load
of 2,015 psig, at least once every 5 years by testing to 3,360 psig;

(iv) A minimum of 24 hours after loading with krypton-85 gas the krypton packaging
primary containment shall have a leak rate of less than 0.0014 microcuries per
second. The leak test shall be performed with the containment vessel within the lead
shield container prior to placement within its thermal overpack;

(v) Content of the package shall be verified by mass spec analysis;

(vi) Acceptance, maintenance and use of the krypton package shall be in accordance
with the procedures and requirements of Chapter 7 and 8 of Westinghouse Idaho
Nuclear Company, Inc. Report No. WIN-236, Revision 1, March 1988. The retaining
ring shall be tightened around the gas cylinder to a 40 to 50 inch-pound torque;

(vii) The position and securement of the krypton package within the Model No. 6400 is as
specified in Westinghouse Idaho Nuclear Company, Inc. Drawing No. 059888;

(viii) Krypton package must be enclosed within a tight fitting plywood box constructed in
accordance with Westinghouse Idaho Nuclear Company, Inc. Drawing No. 059886.
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5.(c) Transport Index for Criticality Control (Criticality Safety Index)

Minimum transport index to be shown on
label for nuclear criticality control: 100

6. The polyurethane foam must be Instapak 200, or equivalent.

7. The maximum weight of the contents including secondary packaging, dunnage, shoring and bracing
must not exceed 30,000 pounds.

8. Sufficient dunnage, shoring and/or bracing must be utilized to minimize secondary impact of the
secondary packaging within the cavity under accident conditions.

9. Protrusions from secondary packaging such as lifting eyes, etc., must be positioned such that they
will not contact the cavity walls, or shoring must be provided to prevent puncture of the cavity walls
by the protrusions under the accident conditions.

10. Contents must be positioned in the cavity such that the center of gravity of the loaded package Is
substantially the same as the center of gravity of an empty package.

11. The cavity of the overpack must be vented through an absolute filter to equalize pressure between
the outside and inside of the overpack.

12. Contents packaged under the conditions of this certificate of compliance are exempt from the
requirements of 10 CFR §71.63. Condition 5(c) of this certificate of compliance is not applicable
where the fissile material is excluded as provided by 10 CFR §71.53.

13. In addition to the requirements of Subpart G of 10 CFR Part 71, the package must be prepared for
shipment, operated, and maintained in accordance with Operating Inspection and Maintenance
Procedure No. CSK-003, Rev. 0,0 included in the Westinghouse Electric Corporation supplement
dated April 14, 1992.

14. The package authorized by this certificate is hereby approved for use under the general license
provisions of 10 CFR §71.12.

15. Expiration date: November 30, 2007.
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REFERENCES

Westinghouse Electric Corporation application dated August 7, 1981.

General Electric Company supplement dated: October 1, 1981.

Babcock and Wilcox Company supplements dated: March 8, 1982; and January 10, 1985.

Department of Energy, Division of Naval Reactors, supplements dated: April 22, and July 8, 1983; andMarch 5, 1984. i.

Department of Energy, Chicago Operations Office, supplement dated: April 15, 1983.

Department of Energy, Washington, DC, supplement dated: June 6, 1988.-

Westinghouse Electric Corporation supplements dated: April 14, 1992; and April 14, 1997.

Westinghouse Electric Company, Division of CBS Corporation supplements dated:
December 22, 1997; September 28, 1998; and February 22, 1999.

Westinghouse Electric Company, LLC supplement dated: June 14, 2002.

FOR THE U.S. NUCLEAR REGULAT Y COMMISSION

John D. Monninger, Chief:
Licensing Section
Spent Fuel Project Office
Office of Nuclear Material Safety
and Safeguards

November 7, 2002
Date:_
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
(3-96) CERTIFICATE OF COMPLIANCE
10 CFFR 71 FOR RADIOACTIVE MATERIALS PACKAGES

1. a. CERTIFICATE NUMBER b. REVISION NUMBER c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER e. TOTAL NUMBER PAGES

6406 11 USA/6406/AF 1 4
2. PREAMBLE

a. This certificate is issued to certify that the packaging and contents described in Item 5 below, meets the applicable safety standards set forth in Title 10.
Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material."

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or other
applicable regulatory agencies, including the government of any country through or into which the package will be transported.

3. ThIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION
a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION:

U.S. Department of Energy U.S. Energy Research and Development
Division of Naval Reactors Administration application dated
Washington, DC 20585 July 19, 1977, as supplemented.

c. DOCKETNUMBER 71-6406
4. CONDITIONS

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below.
5.I

(a) Packaging

(1) Model No.: None specified

(2) Description

Specific packaging is not required. Safety is independent of packaging.

(b) Contents

(1) Type and forml of material

Unirradiated fuel assemblies of the following types:

(i) S5G Fuel Experiment Assembly (FEA) in the Model No. FEA shipping
container.

(ii) S5G Double Fuel Experiment Assembly (DFEA) in the Model No. DFEA
shipping container.

(iii) AlW-3 Removable Uninstrumented Subassembly (RUS) in the
Model No. 25.0 shipping container.

(iv) A1W-3 Prototype "A" Module or AlW-3 Shipboard "A" Module in the
Model No. 2.7/3.6 shipping container.

(v) Rodded instrumented SiC fuel module in the Model No. 7481E12
shipping container.

(vi) SIC fuel module or SIC peripheral assembly in the Model No. SiC
bird cage shipping container.

(vii) S1W-3 Removable Subassembly (RSA) in the Model No. SIW RSA/Metal
Box.

(viii) S5W-2 Removable Subassembly (RSA) in the Model No. S5W RSA/Bird
Cage.
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NRC FORM 618A CONDITIONS (comuinued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

Page 2 - Certificate No. 6406 - Revision No. 11 - Docket No. 71-6406

5.(b) Contents (Continued)

(1) Type and form of material (Continued)

(ix) S5W-R2/R3 or S5W-2 module in the Model No. S5W New Module
container.

(x) AIW-2/R2 cluster or half cluster in the Model No. 658C shipping
container.

(xi) S3G-2A/2B fuel module in the Model No. 7481E12 or Model No. 9SK218
shipping container.

(xii) D2W rodded fuel cell or unrodded corner type D2W fuel module in a
Model No. 658H1AB shipping an'dstorage container. Rodded type fuel
module shall have a control rod and control rod holddown device
installed.

(xiii) S7G unit cell or reactor cell assembly in a Model No. 658E1AB
shipping and storage container, with shipping clamp installed.

(xiv) Advanced Test Core (ATC) welded fuel cluster or ATC cage assembly
fuel cluster inga Model No. 660B1/660C1 container.

(xv) DiG fuel module in a model 572ALDor-572Bl shipping container and
DIG Removable Fuel Assembly'(RFA) in a Model No-. 573A1 or 573B1
shippingicontainer.i A controlVrod-and 'control rod holddown device
need not beinstalled in the Di'Gfuel module.-:

(xvi) DIG Removable :.Fuel .;Assembly (RFA) minla Model-No. 573A1 or 573B1
shipping container.

(xvii) PWR Core 1 (Seed 2, 3 or 4)-unrodded seed'fuel assembly or PWR
Core 2 (Seed 1 or 2) unrodded seed fuelassembly, in unspecified
shipping containers.

(xviii) PWR Core 1 (Seed 2 , 3 or 4)--unrodded seed fuel subassembly or PWR
Core 2 (Seed 1 or 2) unrodded' seed fuel subassembly, in unspecified
shipping containers.

(xix) S8G rodded fuel cell in unspecified shipping container with control
rod holddown device installed.

(xx) S5G type unit cell in a Model No. 658E1AB shipping container.

(xxi) AIW-3 Prototype Peripheral Subassembly or A1W-3 Prototype Center
Subassembly in the Model No. 2.7/3.6 shipping container.

(xxii) S7G Partial Fuel Cell Subassembly in a DOT specification (Type 20
WC-3) container.

106

I. , fIx , ) -- - - - - - - - - - - - - -- - - - -- - - I
- - - - - - - - / LAL~~ ZAD no Li&'tLtM A f IMaM



NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

Page 3 - Certificate No. 6406 - Revision No. 11 - Docket No. 71-6406

5.(b) Contents (Continued)

(1) Type and form of material (Continued)

(xxiii) S5G Central Subassembly

(xxiv) S3G-3 Removable Noninstrumented Fuel Assembly (RNFA) in a Model
No. 95K-218 shipping container.

(2) Maximum quantity of material per package

(i) One fuel assembly as described in 5(b)(1)(i), 5(b)(1)(ii),
5(b)(1)(iii), 5(b)(1)(iv), 5(b)(1)(v), 5(b)(1)(vi), 5(b)(1)(vii),
5(b)(1)(viii), 5(b)(1)(ix) ' 5(b)(1)(x), 5(b)(1)(xi), 5(b)(1)(xii),
5(b)(1)(xiii) , 5(b)(1) (xiv), 5(b)(1)(xvi), 5(b)(1) (xvii) ,
5(b)(1)(xviii) '5(b)(1)(xix;, 5(b)(1)(xx), 5(b)(1)(xxii),
5(b)(1)(xxiii), and 5(b)(1)(xxiv).

(ii) Two fuel assemblies as described in 5(b)(l)(xv).

(iii) Three fuel assemblies as described in 5(b)(1)(xxi).

(c) Transport Index for Criticality Control

Minimum transport index to be shown on
label for nuclear criticality control:

(1) For the contents described in 5(b)(1)(iv), 5(b)(l)(vi),
5(b)(l)(xi), 5(b)(l)(xii),'5(b)(l)(xiii), 5(b)(1)(xiv),
5(b)(l)(xv), 5(b)(1)(xvii), 5(b)(1)(xix), 5(b)(1)(xx),
5(b) (1) (xxi), 5(b)(I) (xxii)* 5(b) (1)(xxiii),
and 5(b)(1)(xxiv), and limited in 5(b)(2)(i),
5(b)(2)(ii),':.and 5(b)(2)(ii);: 100

(2) For the contents'described in 5(b)(l)(i),
5(b)(1)(v), 5(b)(1)(ix), 5(b)(1)(x), and
5(b)(1)(xviii), and"'limited in 5(b)(2)(i): 62.5

(3) For the contents described in
5(b)(1)(viii) and limited in 5(b)(2)(i): 41.7

(4) For the contents described in
5(b)(l)(vii) and limited in 5(b)(2)(i): 31.3

(5) For the contents described in
5(b)(1)(xvi) and limited in 5(b)(2)(i): 12.5

(6) For the contents described in
5(b)(1)(i) and limited in 5(b)(2)(i): 41.7

(7) For the contents described in
5(b)(1)(ii) and limited in 5(b)(2)(i): 100
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-----
NRC FORM 618A
(3-96)

CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 4 - Certificate No. 6406 - Revision No. 11 - Docket No. 71-6406

6. Expiration date: July 31, 2002.

REFERENCES

U.S. Energy Research and Development Administration application dated July 19, 1977.

Supplements: Department of Energy letters G#5868 dated January 4, 1978, with
enclosures; #6291 dated July 13, 1979; G#7609 dated September 30,
1983; G#C85-0435 dated April 19, 1985; G#C87-8027 dated
December 23, 1987; G#92-03690 dated September 11, 1992; and
G#97-03513 dated June 11, 1997. " -.. a,.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

A �Fi�
Cass R.iChappell, Chief
Package.CerUtification Section
Spet. Fuel Project Office
Office.of Nuclear Material Safety

and. Safeguards 7

Date: 07/23/97
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
0n CM 71CERTIFICATE OF COMPLIANCE

FOR RADIOACTIVE MATERIAL PACKAGES
a. CERTIFICATE NUMBER b. REVISION NUMBER C. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES

t 6441 8 71-6441 USA/6441/B( )F T 1 OF 2

2. PREAMBLE

a. This certificate Is Issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards setforth in Title 10. Code of Federal Regulations, Part 71. Packaging and Transportation of Radioactive Material.'

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies. Including the government of any country through or Into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPUCATION

a. ISSUED TO (Name andAddress) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
U.S. Department of Energy Safety Analysis Report for D2G Power Unit Shipping
Division of Naval Reactors ", fContainer dated August 4, 1969, as supplemented.
Washington, DC 20585

4. CONDITIONS

This certificate is conditional upon fulfilling the requirements of 1O CFR Part 71, as applicable, and the conditions specified below.
5.

(a) Packaging / i.

(1) Model No.: D2G Power Unit

(2) Description'

The D2G Power Unit sipping container assembly consists of five main assemblies; (1) the
barrel assembly, (2) the upper cover, '(3) thle owe'r cover, (4) ttie'main shipping skid, and (5)
the barrel trunnion supports. tTo prepare the power unit shippinog container for shipment of a
power unit, thecontainer barrel is rotated to the vertical position, the upper cover is removed
and the power unit isjoaded into the barrel and secured in the container with eight (8)
shipping studs. The upper cover is then installed and the container Is rotated to the
horizontal position for shipmient. The containerass~embly is 31 feet long and 8-1/2 feet wide
and it is attached to a government owned permanently assigned depressed center railroad
car; the maximum height above the rails is 13 feet, 10 inches in the shipping configuration.
The power unit is shipped complete with design control rods and mechanisms installed.

The Type D or E power unit are retained in the container by means of eight shipping bolts.
A special shipping ring Is used to clamp the closure head and core cartridge assembly to the
barrel upper flange of the shipping container. The control rods are restrained in the unit by
means of rebound and outmotion latches located in the latching portion of the control rod
drive mechanisms. The container assembly weighs about 100,000 pounds empty and about
270,000 pounds loaded.

(3) Drawings

The packaging Is constructed in accordance with Baldwin-Uima-Hamilton Corporation
Drawing Nos. R-126361, Rev. E, and R-126347, Rev. K. and Westinghouse Electric
Corporation Drawing Nos. 955F632, Rev. 5, and 972D940, Rev. 5.
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AI NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
I1S0CMR71 CERTIFICATE OF COMPLIANCE

FOR RADIOACTIVE MATERIAL PACKAGES
a CERTIFICATE NUMBER | b. REVISION NUMBER |. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES

|| 6441 1 8 | 71-6441 | USAN6441/B( )F 1 2 OF 2

5. (b) Contents

(1) Type and form of material

Unirradiated enriched uranium as contained in Naval Reactors Type D or E power units
consisting of core barrel, unirradiated fuel assemblies, closure head, mechanisms and
associated hardware, with all design control rods and mechanisms installed.

(2) Maximum quantity of material per package

One power unit as described in 5(b)(1).

(c) Transport Index for Criticality Control (Criticality Safety Index)

Minimum transport Index to be shown .
on label for nuclear criticality control: 100v

6. Expiration date: August 31, 2007'. .'

'', REFERENCES'

Safety Analysis Report for D2G Power Unit Shipping Container, ONP-74252-13, dated August 4, 1969.

Supplements: Bettis Atomic Power Laboratory letters WAPD-DP(CH)-1252, dated November 30, 1973;
WAPD-DP(CH)-1466, dated Octobeir 18, .1974; Knolls Atomic .Power Laboratory letter CGN 85542-250,
dated February 5, 1981; Naval Reactors letter NR:RR:ESSNIDER G#92-03731 ,dated October 7, 1992;
Naval Reactors letter NR:RR:SLDUNN G#97-03543,'dated July'10, 1997; ard Naval Reactors letter
NR:RR:MSHonea G#02-0735, dated. March 13, 2002.: 1trg

-.yFOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brach, Director
Spent Fuel Project Office
Office of Nuclear Material Safety

and Safeguards

Date: September 05, 2002
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2. PREAMBLE

a. This certificate Is Issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set
forth In Title 10, Code of Federal Regulations. Part 71, Packaging and Transportation of Radioactive MaterIal.'

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies, including the government of any country through or into which the package Will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPUCATION

a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

United States Enrichment Corp. Safety Analysis Report on the uPaducah Tiger"
6903 Rockledge Drive Protective Overpack for 1 0-Ton Cylinders of Uranium
Bethesda, MD 20817 -iHexafluoride, Report No KY-665, Revision 1, dated

October 28, 1998, as supplemented.

4. CONDITIONS

Th s certificate Is conditional upon fulfilling the requirements of 1O CFR Part 71, as applicable, and the conditions specified below.

5.;

(a) Packaging

(1) Model No.: Paducah Tiger

(2) Description

A protective overpack which provides impact and thermal resistance for the Model No. 48X
10-ton cylinder. The cylinder is welded steel, and is 48 inches In diameter, 121 inches long,
and has a 5/8-inch thick wall. The cylinder has a 108.9 ft3 volume, and is rated at 200 psig
service pressure. The protective overpack has overall dimensions of approximately 153
inches x 76 inches x 72 inches. The overpack consists of two parts, a body and a lid, which
are clamped and secured by four, 1-3/8-inch ratchet type binders, and eight, 1-314-inch
guide pins, fitted with 3/4-inch high strength latch pins. The closed, assembled overpack
consists of an outer 1/8-inch steel shell backed on both long sides, top and bottom by two,
10-gauge stainless steel breakaway plates. The valve end is protected by a 3/8-inch
stainless steel breakaway plate and a 2-inch thick aluminum stiffening plate. A centrally
located 3/16-inch steel shell, 60 inches in diameter x 128 Inches long is separated from the
outer shell by fire retardant polyurethane foam. The cylinder is held in the overpack by
rubber shock isolators. Four mild steel brackets are provided on the body for lifting. Four,
2-inch bolts are used in conjunction with the ISO corner fittings for ie-down. The maximum
gross weight of the package is 40,000 pounds.

(3) Drawings

The Paducah Tiger overpack is constructed in accordance with Martin Marietta Energy
Systems, Inc., Drawing Nos. M-1209-NRC-1, Rev. 0, M-1209-NRC-2, Rev. 0, M-1209-NRC-
3, Rev. A, M-1209-NRC-4, Rev. 1, and M-1209-NRC-5, Rev. 0.
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5.(b) Contents

(1) Type and form of material

Solid uranium hexafluoride (UF6) at not more than 4.5 wlo U-235 isotope enrichment, and an
HI/U ratio of no more than 0.088.

(2) Maximum quantity of material per package.

The maximum weight of UF6 not to exceed 21,030 pounds (9,540 kg). The maximum U-235
content not to exceed 640 pounds (290 kg).

(3) Transport Index for Criticality Control (Criticality Safety Index)

Minimum transport index to be shown on
label for nuclear criticality control: 0.0

6. Each Model No. 48X cylinder must be inspected, tested, maintained, assembled, and used in
accordance with American National Standards Institute (ANSI) N14.1-1990. The cylinders must be
designed and fabricated in accordance with ANSI N14.1-1990 or an earlier version of ANSI N14.1 in
effect at the time of fabrication. The cylinders must be fabricated In accordance with Section Vil,
Division I, of the American Society of Mechanical Engineers (ASME) Boiler and Pressure Vessel
Code and must be ASME Code stamped. Except that the 48X cylinders manufactured by
W.H. Stewart Company in accordance with ANSI N14.1-1971 after ANSI N14.1-1982 was approved
may be used for shipment in the Paducah Tiger package provided that they are inspected, tested
and re-certified in accordance with ANSI N14.1-11990. >,

7. In addition to the requirements of Subpart G of 10 CFR Part 71, each package shall be maintained,
repaired, operated and prepared for shipment in accordance with Operating Instructions and
Acceptance Tests and Maintenance Program in the application dated October 28, 1998, as
supplemented December 21, 1998, June 7, 1999, and Februaiy 29, 2000.

8. Use of Model No.48A cylinders is not authorized.<: * ;

9. Use of Model No. 48X cylinders made of A-285 steel is not authorized.

10. The Model 48X cylinder valve stem and plug may be tinned with ASTM B32, alloy 50A or Sn50
solder material, or a mixture of alloy 50A or Sn50 with alloy 40A or Sn4OA material, provided the
mixture has a minimum tin content of 45 percent.

11. Paducah Tiger overpacks previously constructed in accordance with Martin Marietta Energy
Systems, Inc., Drawing Nos. M-1209-NRC-1, Rev. C; M-1209-NRC-2, Rev. A, M-1209-NRC-3, Rev.
A; and M-1209-NRC-4, Rev. A, may be used until September 10, 1999. For the overpacks
authorized by this condition, the clearance distance between the end of the cylinder valve and the
plane of the end of the cylinder skirt must be measured prior to each shipment. The clearance
distance must be at least 318 inch.

.2. The package authorized by this certificate is hereby approved for use under the general license
provisions of 10 CFR 71.12.
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13. Expiration date: July 31, 2004.

REFERENCES

Safety Analysis Report on the 'Paducah Tigerm Protective Overpack for 10-Ton Cylinders of Uranium
Hexafluoride, Union Carbide Corporation Report No. KY-665, Revision 1, Dated October 28, 1998.

Supplements dated: December 21, 1998; January 12 and June 7, 1999; February 29, 2000; June 12, 2000;
and November 1, 2001.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brach, Director
Spent Fuel Project Office
Office of Nuclear Material Safety
and Safeguards

'ate: September 20, 2002
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NRC FORM 518 U.S. NUCLEAR REGULATORY COMMISSION
"I(CFR)7t CERTIFICATE OF COMPLIANCE

FOR RADIOACIVE MATERIAL PACKAGES
1. CERTIFICATE NUMBER REVISION NUMBER DOCKET NUMBER a. PACKAGE IDENTIFICATION NUMBER PAGE PAGES

6574 27 71-6574 USA/6574/B1 ) 1 OF 4

2. PREAMBLE

a. This certificate is Issued to certify ta the package (packaging and contents) described in Item 5 below meets the applicable safety standards setforth In Title 10, Code of Federal Regulations, Part 71, Packaging and Transportation of Radioactive Material.*

b. This cerficate does not relieve the consigno from compliance with any requirement o the reglations of the U.S. Department o Transportation orother applicable regulatory agencies, including the government of any country through or Into which the package will be transported.

3 THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO (Name andAddress) b. TITLE AND IDENTIFICATION OF REPORT OR APPUCATION
Allied Technology Group. Inc. Scientific Ecology Group, Inc., application
669 Emory Valley Road r f- F kdated December 27, 1990, as supplemented
Oak Ridge, TN 37830 e ;J

4. CONDITIONS

This certificate is conditional upon fulfiling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below.

(a) Packaging

(1) Model No.: 3-82B -

(2) Description > -

The packaging consists of a steel-lead-steel annulus cask fabricated in the form of a right circular
cylinder and three different types of Inner containers. The shielded cask, closed at one end and alid closure at the other, Is 66.25-inches in diameter by 74.5-inches in height. The cask wall consists
of a 3/8-inch inner steel shell, 3-3/4-inches of lead shielding, one-Inch outer steel shell, and a steelflange connecting the two shells. The cask outer shell is surrounded by a one-inch layer of
insulating material and canned in Il-gauge steel.

The lid, sealed by a silicone flat gasket, is b6lted to the cask body. A cylindrical shield plug Is
located in the center of the cask lid and Is sealed by a silicone flat gasket. Lifting and tie-downdevices are attached to the cask body. Impact skirts, consisting of removable rings of shock
absorbing foam, are attached to the ends of the cask.

(3) Drawings

The package Is fabricated in accordance with the following Scientific Ecology Group, Inc. Drawing
No.: STD-02-076, Sheets 1 through 3, Revision 7.
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5. (b) Contents

(1) Type and form of material

Byproduct material consisting of dewatered, solid radioactive waste, Including spent Ion
exchange resins, filter sludges, solidified evaporator concentrates, spent filter cartridges, and
contaminated or irradiated solid materials.

(2) Maximum quantity of material per package
N

Greater than Type A quantity of byproduct material, which may contain not more than a Type
A quantity of fissile material, provided the fissile material does not exceed the limits specified
in 10 CFR 71.53. The cask contents must be contained within one of the following Inner
containers and limited as follows:

(a) Single disposable cylindrical containers constructed of metal or high Integrity plastic
with tightly fitted covers. A maximum decay heat load of 205 Btu/hr.

~. . x

(b) Two pallets with four, 30-gallon drum size containers per pallet. Drums to be
constructed of metal or high Integrity plastic with a tightly fitted cover. A maximum
decay heat load of 84 Btu/hr.

(c) One pallet with three, 55-gallon drum size containers. Drums to be constructed of
metal or high Integrity plastic with tightly fitted covers. A maximum decay heat load
of 116 Btu/hr. -

6. (a) For any package containing water and/or organic substances which could radiolytically
generate combustible gases, determination must be made by tests and measurements or by
analysis of a representative package such that the following criteria are met over a period of
time that is twice the expected shipment time: -

(i) The hydrogen generated must be limited to a molar quantity that would be no more
than 5% by volume (or equivalent limits for other inflammable gases) of the
secondary container gas void If present at STP (i.e., no more than 0.063 g-moles/t
at 14.7 psla and 700F); or

(ii) The secondary container and cask cavity must be Inerted with a diluent to assure that
oxygen must be limited to 5% by volume In those portions of the package which
could have a hydrogen concentration greater than 5%.

For any package delivered to a carrier for transport, the secondary container must be
prepared for shipment In the same manner in which determination for gas generation is
made. Shipment period begins when the package is prepared (sealed) and must be
completed within twice the expected shipment time.
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. NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
.200)71 CERTIFICATE OF COMPLIANCE

. FOR RADIOACTIVE MATERIAL PACKAGES
1. a. CERTIFICATE NUMBER b. REVSION NUMBER I. DOCKET NUMBER d. PACKAGE IDENTICA7TION NUMBER PAGE PAGESI

6574 - 27 71-6574 USAN6574/13) 3 OF 4

6. (b) For any package containing materials with radioactivity concentration not exceeding that for
low specific activity material, and shipped within 10 days of preparation, or within 10 days
after venting of drums or other secondary containers, the determination In (a) above need
not be made, and the time restriction In (a) above does not apply.

7. The total weight of the package must not exceed 50,000 pounds and the weight of the contents
(including dunnage, etc.) must not exceed 8,195 pounds.

8. In addition to the requirements of Subpart G of 10 CFR Part 71:

(a) The package shall be prepared for shipment and operated In accordance with Operating
Procedure STD-P-02-024, Rev. 5, dated May 10, 2Q01.,,

(b) The package shall be maintained in accordance with the maintenance program In the
supplement dated March 13, 1991. '

9. Except for close fitting contents, sufficient dunnage, shoring, andlor bracing must be utilized to
minimize secondary Impact of the contents within the cavity under accident conditions of transport.

10. Prior to each shipment, the seal on the main cover and the seal on the shield plug cover, if opened,
or if the security seal is broken, must be inspected. The seals must be replaced if the inspection
shows any visible defects or every 12 months, whichever occurs first. A

* b - ; *,. ,<- . a v.~
11. The packaging must be leak tested In accordance with Section 8.2.2 of the application. For

contents that meet the definition of low specific activity material or surface contaminated objects in
10 CFR 71.4, and also meet the exemption standard for low specific activity material and surface
contaminated objects in 10 CFR 71.10(b)(2), the pre-shipment leak test'is not required.

12. The package authorized by this certificate is hereby approved for use under the general provisions
of 10 CFR 71.12.

13. Expiration date: May 31, 2006.
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REFERENCES

Scientific Ecology Group Incorporated application dated December 27, 1990.

Supplements dated: March 13, 1991; March 7, 1996; and October 10, 1997.

ATG Nuclear Services, LLC, supplements dated: December 1, 1998; August 9 and 11, 1999.

ATG, Inc. supplements dated March 29,2001; and May 10, 2001.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brach, ~Dectorlr¢'.'
Spent Fuel Project Office 4
Office of Nuclear Material Safety k
and Safeguards -

Date: Juise 18, 2001
Date, -

. ..

I
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
I1OCMR71 CERTIFICATE OF COMPLIANCE

FOR RADIOACTIVE MATERIAL PACKAGES
. a. R. CERTIFCATENUMBER b. REVISION NUMBER a. DOCKET NUMBER d. PACKAGE IDENTIFICAflON NUMBER PAGE PAGES

6581 31 71-6581 USAN6581/AF 1 OF 4

2. PREAMBLE

a. This certificate Is issued to certify that the package (packaging and contents) described In Item 5 below meets the applicable safety standards set
forth in Title 10, Code of Federal Regulations, Part 71, 'Packaging and Transportation of Radioactive Material.'

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies, including the government of any country through or into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO (amne andAddress) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
Framatome ANP Richland, Inc. Advanced Nuclear Fuels Corporation application I
2101 Horn Rapids Road dated October 15, 1990, as supplemented.
Richland, WA 99352-0130

4. CONDITIONS

This certificate Is conditional upon fulfiling the requirements of 10 CFR Part 71. as applicable, and the conditions specified below.

5.

(a) Packaging

(1) Model No.: 51032-1

(2) Description

A steel shipping container for fuel bundles, consisting of a strongback and fuel bundle
clamping assembly, shock mounted to a steel outer container. Steel separator blocks are
bolted between fuel assemblies. The separator blocks are a minimum 6 inches wide by
approximately 8 inches high and 9 inches long, with a minimum nominal 318-inch thick wall.
The outer container is approximately 43 inches in diameter by 216 inches long. The
maximum weight of the package, including contents, is 7,400 pounds.

(3) Drawings

The packaging is constructed and assembled in accordance with the following Siemens
Power Corporation Drawing Nos.:

EMF-309,813, Rev. 2, Sheets 1 and 2
EMF-303,359, Rev. 7
EMF-303,360, Rev. 6
EMF-303,898, Rev. 5
EMF-300,607, Rev. 3
EMF-309,582, Rev. 0
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
10CFR 71 CERTIFICATE OF COMPLIANCE

FOR RADIOACTIVE MATERIAL PACKAGES
a. CERTIFICATE NUMBER b. REVISION NUMBER c COCKET NUMBER d. PACKAGE WENTIFICATION NUMBER PAGE S

II' 6581 31 71-6581 | USAN6581/AF 2 OF 4

5.(b) Contents

(1) Type and Form of material

Unirradiated fuel rods consisting of uranium dioxide fuel pellets clad in zircaloy or stainless
steel tubes. Uranium is enriched to a maximum of 5.0 wt% in the U-235 isotope except for
the T15X15 cruciform assemblies, which have a maximum enrichment of 2.8 wt% In the
U-235 isotope. The sum of the cladding wall thickness and the pellet-clad radial gap must not
be less than 0.023 inch, except for the T15X15 square array fuel assemblies. For the T15X15
square array fuel assemblies the sum of these two parameters must not be less than 0.016
inch. The maximum length of the active fuel region is 196 inches, except for the TiSX15
cruciform assemblies, whose maximum active fuel region Is 116 inches. Fuel rods must be in
one of the following configurations:

(i) Fuel assemblies consisting of a maximum of 204 fuel rods in a 15 x 15 square array
with a maximum nominal fuel rod pitch of 0.563 inch and a maximum assembly cross
section of 8.445 Inches square. The fuel rod cladding must have an OD not less than
0.410 inch and not greater than 0.430 inch. The fuel rod arrangement is as shown in
Figure 11.1 of the application.

(ii) Fuel assemblies consisting of a maximum of 264 fuel rods in a 17 x 17 square array
(with any number of edge rods missing) with a maximum nominal fuel rod pitch of
0.496 Inch and a maximum assembly cross section of 8.432 inches square. The fuel
rod cladding must have an OD not less than 0.355 Inch and not greater than 0.380
inch. The fuel rod arrangement Is as shown in Figure 11.2 of the application.

(iii) Fuel assemblies consisting of any number of fuel rods in a square array with maximum
assembly cross section of 8.25 inches square. The fuel rod cladding must have an
OD not less than 0.260 inch and not greater than 0.500 inch.

(iv) Any number of fuel rods positioned in a rod container. The rod container consists of a
schedule 40 steel pipe with a maximum nominal diameter of 5 Inches. The fuel rod
cladding must have an OD not less than 0.260 inch and not greater than 0.500 inch.

(v) Fuel assemblies consisting of a maximum of 208 fuel rods in a 15 x 15 square array
(with any number of edge rods missing) with a maximum nominal fuel rod pitch of
0.527 inch and a maximum assembly cross section of 7.91 inches square. The fuel
rod cladding must have an OD not less than 0.364 inch and not greater than 0.400
inch. The fuel rod arrangement Is as shown in Figure VII-1 of the application.

(vi) Fuel assemblies consisting of a maximum of 28 fuel rods in a cruciform array with a
maximum nominal fuel rod pitch of 0.556 inch and a maximum assembly cross section
of 8.25 inches square. The fuel rod cladding must have an OD not less than 0.260
inch and not greater than 0.500 inch. The fuel rod arrangement is as shown in Figure
VII-3 of the application.
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
1&0CMR71 CERTIFICATE OF COMPLIANCE

FOR RADIOACTIVE MATERIAL PACKAGES
a. CERTIFICATE NUMBER b. REVWS9 NUMBER I DOCKET MNUMBER |d PACKAGE IDENTIFICATION NUMBER PAGE PAGES

6581 31 71-6581 USAN6581/AF 3 OF 4

5.(b) Contents (Continued)

(2) Maximum quantity of material per package

Total weight of fuel assemblies, or fuel rods and rod containers, not to exceed 3400 pounds,
and

(i) For the contents described in 5(b)(1)(i), 5(b)(1)(ii), 5(b)(1)(iii), 5(b)(1)(v) and 5(b)(1)(vi):

Two full length fuel assemblies. Two short fuel assemblies may be substituted for
each full length fuel assembly provided the two short assemblies are shipped end-to-
end and the total fuel length does not exceed the maximum fuel length for a full length
assembly. -

(ii) For the contents described in 5(b)(1)(iv):

Two rod containers.

(c) Transport Index for Criticality Control

Minimum transport index to be shown on
label for nuclear criticality control: 0.4

6. Each fuel assembly must be unsheathed or must be enclosed in an unsealed polyethylene sheath
which will not extend beyond the ends of the fuel assemblies. zThe ends of the sheaths must not be
folded or taped in any manner that would prevent the flow of liquids into or out of the sheathed fuel
assemblies.

7. Hydrogenous shims are not permitted within the fuel assemblies.

8. Separator blocks, shock mounts, and fuel element clamp assemblies must be in accordance with
Tables 2.2, 2.3, 2.4, 2.5, and VI1-3 of the application.

9. Each separator block must be attached to the strongback by one of the following methods, as shown
in Drawing No. EMF-309,813, Rev. 2, Sheet 2:

(a) Two, 518-11 UNC Grade 5 steel cap screws and nuts. A 518-11 UNC Grade 2 (or better) steel
stud may be substituted for one of the cap screws.

(b) Two, 1-8 UNC Grade 8 steel cap screws and nuts. A 1-8 UNC Grade 8 steel stud may be
substituted for one of the cap screws.

10. The fuel assembly cross section is defined as the rod pitch times the number of rods on the edge of
the assembly.

11. Rods containing gadolinia or other neutron poison are authorized but not required.
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. NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION

1(6-200D)
1OCFR)71 CERTIFICATE OF COMPLIANCE

IFOR RADIOACTIVE MATERIAL PACKAGES I
Ill 1. a. CERTIFICATE NUMBER |. REVISIN NUMBER c DOCKET NUMBER dI PACKAGE IDENTIFICATION NUMBER PAGE PAGES

6581 1 31 71-6581 USA/6581/AF 1 4 OF 4

12. In addition to the requirements of Subpart G of 10 CFR Part 71:

(a) The package shall be prepared for shipment and operated in accordance with the procedures
in Chapter 3.0 of the application, and supplemental operating procedures dated July 1, 1997.

(b) Each packaging shall be maintained in accordance with the procedures in Section 3.4 of the
application.

(c) Each packaging shall meet the acceptance tests in Chapter 4.0 of the application.

13. The package authorized by this certificate is hereby approved for use under the general license
provisions of 10 CFR §71.12.

14. Expiration date: May 31, 2004.

REFERENCES

Advanced Nuclear Fuels Corporation application dated October 15, 1990.

Siemens Nuclear Power Corporation supplements dated September 18, 1991; April 22,1992;
January 25, 1994; July 1, 1997; March 16, 18, 21, and 24, 1998; April 28, May 6, August 31 and October 6
and 12,1999; July 7 and September 29, 2000; and February 6, 2001.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brach, Dir re ;
Spent Fuel Project Office
Office of Nuclear Material Safety
and Safeguards

Date: ;t Vqtk|
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I NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION(8.2000) C M LA ClOCFR 71 CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

a. CERTIFICATE NUMBER b. REVISION NUMBER DOCKET NUMBER CL PACKAGE IDENTIFICATION NUMBER PAGE PAGES

i6613 9 1 71-6613 1 USA76613/B(U)-85 I 1 OF 3

2. PREAMBLE

a. This certificate Is issued to certify that the package (packaging and contents) described In Item 5 below meets the appflcable safety standards set
forth in Wite 10, Code of Federal Regulations, Part 71, ?'ackaging and Transportation of Radioactive Material.'

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies, Including the government of any country through or Into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO (Name andAddress) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
AEA Technology, GSA Inc. - AEA Technology GSA Inc application dated
40 North Avenue July 19, 2001, as supplemented.
Burlington, MA 01803

4. CONDITIONS

This certificateO is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below.

5.

a) Packaging

(1) Model No.: 702

(2) Description

The cask system overall dimensions are 19. x 21" x 20". The cask is a stainless steel
weldment containing depleted uranium shielding. The cask has a central cavity which is
2.26 inches in diameter by 3.25 inches long. Closure is accomplished by a neoprene gasket,
six, 3/8-inch bolts and a stainless steel stepped plug containing depleted uranium shielding.
The closure is equipped with an eye bolt and two drain and vent plugs. The cask is mounted
on a 190 x 21' rectangular steel skid with four, 1/2-inch bolts and a tie-down system
consisting of four, 1/2-inch diameter threaded rods which connect a clamp ring at the top of
the cask to channel brackets welded to the skid. A protective cage constructed of 1-1/4-inch
square steel tubing and perforated 18 gauge steel sheets tack welded to the tubular frame
surrounds the cask and is bolted to the skid by four, 1/2-inch bolts. Maximum gross weight
of the packaging is 410 pounds.

(3) Drawings

The cask and other system components are constructed in accordance with AEA
Technology, QSA, Inc., Drawing Nos.: 70290, Sheets 1 to 10, Rev. M. I
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| NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
(8-2000)I0CFR>71 CERTIFICATE OF COMPLIANCE

FOR RADIOACTIVE MATERIAL PACKAGES
a. CERTIFICATE NUMBER b. REVISION NUMBER C. e N d. PACKAGE IENTIFICATION NUMBER PAGE PAGES

||§ 6613 9 | 71-6613 USA/6613/B(U)-85 2 OF 3

5. (b) Contents

(1) Type and form of material

Sources which meet the requirements of special form radioactive material.
Authorized isotopes include Cs-137, Ir-192, Se-75, and Yb-169.

(2) Maximum quantity of material per package:

Isotope Output Curies

Cs-137 500
Ir-192 15,000
Se-75 10,000
Yb-169 10,000

Output curies are determined in accordance with American National Standard N432-
1980, *Radiological Safety for the Design and Construction of Apparatus for Gamma
Radiography.'

(3) Maximum decay heat per package:

129 watts.

6. The name plate must be fabricated of materials capable of resisting the fire test of 10 CFR Part 71
and maintaining their legibility.

7. In addition to the requirements of Subpart G of 10 CFR Part 71:

(a) Each package shall be operated and prepared for shipment in accordance with Section 7.0
of the application, as supplemented.

(b) The package must meet the Acceptance Tests and Maintenance Program, Section 8.0 of
the application, as supplemented.

8. The package authorized by this certificate is hereby approved for use under the general license
provisions of 10 CFR 71.12.

9. Packages may be marked with Package Identification Number USAN66i 31B(U) until June 30, 2003.
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9. Expiration date: June 30, 2003.

REFERENCES

AEA Technology, QSA Inc., application dated July 19, 2001.

Supplements dated: March 12 and July 19, 2002.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brach, Director
Spent Fuel Project Office
Office of Nuclear Material Safety
and Safeguards

Date: Ast 20 2002
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. NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
: CCERTIFICATE OF COMPLIANCE

.1 FOR RADIOACTIVE MATERIAL PACKAGES
a CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER Id PACKAGE IDENTIFICATION NUMBER PAGE PAGES

I' 6642 7 71-6642 I USA16642/B1 ) 1 OF 2

2. PREAMBLE

a. This Certificate Is Issued to certify that the package (packaging and contents) described In Item 5 below meets the applicable safety standards set
forth In MTe 10. Code of Federal Regulations, Part 71, Packaging and Transportation of Radioactive Material.

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies, Including the government of any country through or Into which the package will be transported.

3 THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO (arme andAddress) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

U.S. Department of Energy 7, Safety Analysis Report - Packages SRL 4.5
Washington, DC 20585 h j Tdon Californium Shipping Cask, DPSPU 74-124-6,

December 1974, Rev. 1, March 1976,
as supplemented.

4. CONDITIONS .. D-4

This certificate Is conditional upon fulfilling r equIrements of 10 CFR Part 71, as applicable, and the conditions specified below.

(a) Packaging

(1) Model No.: 4.5-Ton Cf S

(2) Descriptionci " ...

A shielded packaging for special formmatenals The outer container is a
3/4-inch thick,-61-1/2-inch ODspherical steel shell filled with borated
water extended polyester (WEP) shielding. Outer shell is fitted with nine
(9) fusible plugs and a vent valve for relief of gases generated in the WEP material. The
cylindrical containment cavity approximately 4-inch diameter'
by 6-318 inches high iscentrally located in the sphere and surrounded by
lead of 2 inches, 1.9 inches and 1.75 inches thickness on the bottom, sides and top,
respectively. The containment vesse.ls an integral part of the outer container, and Is held
by a 31-1/2-inch long 4-1/2-inch OD tube welded to a 3/4-inch thick 22-1/2-inch diameter top
plate mounted to the outer container closure assembly. Closure of the containment vessel is
accomplished by a flange plate and sleeve insert assembly. The sleeve is a
27-inch long, 4-Inch OD tube filled with lead and water extended polyester
and is gasketed and bolted to the top closure assembly of the container. A
22-1/2-inch diameter protective cover bolts to the closure assembly sleeve.
A hexagonal shaped assembly, approximately 5 feet across the flats mounts, to the
spherical shell as a base. Four equally spaced lifting lugs are provided around the upper
hemisphere. The cask gross weight Is approximately 9,500 pounds.

(3) Drawings

The SRL 4.5-Ton Californium shipping cask is as described, and is constructed in
accordance with E.l. duPont de Nemours Company Drawing Nos.: ST5-15813, Rev. 33;
ST5-15814, Rev. 29; ST5-15815, Rev. 0; ST5-15816, Rev. 0; ST5-15817, Rev. 0; and ST5-
15818, Rev. 5.

125



5.(b) Contents

(1) Type and form material.

Californium 252, as sealed source which meets the requirements of special form radioactive
material.

(2) Maximum quantity of material per package.

46 curies (85 mg).

6. Prior to each shipment, the WEP shielding space shall be-vented, using thel/4-inch angle valve
which is then closed. g V*,,VA

7. In addition to the requirements of Subpart G of 10 CFR Part 71: J

(a) The package must bieprepared for shipment and operated in accordance with the Operating
Procedure described in "thea-pplication, as supplemented dated September 18, 1991.

(b) The package must be maintained in accordance with the Maintenance Program described in
the application, as supplemented dated September 18, 1991. i

8. Use of packaging fabricatedater August31, 1986, Is notau-thorized. -

9. The package authorized by this certificate is hereby approved for use under the general license
provisions of 10 CFR. A1 Ldi

10. Expiration date: February 2007.8|

REFERENCES I
Safety Analysis Report - Packages SRL 4.5-iTorn Calimlum` shipping Cask, DPSPU
74-124-6, December 1974, Revision 1, March 1976.

Supplements dated: September 18, 1991; July 17, 1996; and January 25,2002.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brach, Director
Spent Fuel Project Office
Office of Nuclear Material
Safety and Safeguards

)ate: 5/14/02

126



2 ��p
NRC FORM 618
(3-96)
10 CFR 71

U.S. NUCLEAR REGULATORY COMMISSION
CERTIFICATE OF COMPLIANCE

FOR RADIOACTIVE MATERIALS PACKAGES

1. a. CERTIFICATE NUMBER b. REVISION NUMBER c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER e. TOTAL NUMBER PAGES

6717 10 USA\6717\B(U) 1 4
2. PREAMBLE

a. This certificate is issued to certify that the packaging and contents described in Item 5 below, meets the applicable safety standards set forth in Title 10,
Code of Federal Regulations, Part 71, 'Packaging and Transportation of Radioactive Material.'

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or other
applicable regulatory agencies, including the government of any country through or into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION
a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICAT1ION OF REPORT OR APPLICATION:

AEA Technology/QSA Inc. Amersham Corporation application dated
40 North Avenue October 10, 1990, as supplemented.
Burlington, MA 01803

c. DOCKET NUMBER 71-6717
4. CONDITIONS

This certificate is conditional upon fulfilling the requirements of 10 CFR Pat 71, as applicable, and the conditions specified below.

D.

(a) Packaging

(1) Model No.: 6717-B

(2) Description

Radiographic device within'a protective overpack. The overpack consists of an outer
container which is a 10-gallon open head steel drum (approximately 14 inches in
diameter and 17 inches in height) having a minimum 20-gauge body and cover,
welded seams and i clamp'-ringtype head closure. The void space between the inner
and outer container is filled with '1-1/2" 'thick molded asbestos free liner on sides, and
1 inch on the top and bottom, plus molded polyurethane Ifiller to position and secure
the radiographic device within the drum. Maximum gross weight of the package not
to exceed 100 pounds.

The maximum gross weight of the secondary packaging (device and molded
polyurethane filler) not to exceed:

i) 65 pounds for the Model Nos.: Century, Century S, Century SA, Century S
Universal, Century SA UniversaltC-10,l35, 35S and 35SA;

ii) 60 pounds for the Model Nos.: 20V, 40V, 2OVS, 4OVS and U-1 10;

iii) 45 pounds for the Model Nos. Pipeliner Model 1, Pipeliner Model 201 and
Mariner; and

iv 54.5 pounds for the Model No. MX-IC-100.

(3) Drawings

The overpack must be constructed in accordance with Amersham Corp. Drawing
Nos. 93590, Rev. C; 93690, Rev. C; 93790, Rev. D; 93890, Rev. B; and 93990,
Rev. C.
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NRC FORM C O

NRC FORM 618A COND1TIONS (continued) U.s. NUCLEAR REGULATORY COMMISSION
(3-96)

Page 2- Certificate No. 6717 - Revision No. 10- Docket No. 71-6717

(a) Packaging (continued)

(3) Drawings (continued)

The radiographic devices, as secondary packaging, authorized for use in the overpack
are constructed in accordance with the following Drawing Nos.:

For the Model No. Century: Gamma Industries Drawing Nos. 821 -1001-101,
Rev.- dated 7/2/76; and 821-1001-005, Rev. 4;

For the Model Nos. Century S and Century SA: Gamma Industries Drawing Nos.
821-1001-439A, Rev. A; 821-1001-101, Rev. - dated 7/2/76; and 821-1001-005,
Rev. 4;

For the Model Nos. Century S Universal and Century SA Universal: Gamma
Industries Drawing No. 821-1001-441A, Rev.:- dated 2/15/82; and 821-1001-101
Rev. - dated 7/2/76;

For the Model No. C-10: Gamma Industries Drawing Nos. 821-1005-018 Rev.- dated
9/27/93; and 821-1001-101, Rev. - dated 7/2/76;

For the Model Nos.'35 and 35S: Gamma Industries Drawing Nos. 821-1001-105,
Rev.- dated 9/15/70; and 821-1001-002, Rev. 2C;-

For the Model No. 35SA, Gamma Industries Drawing Nos. 821-1001-105, Rev. -
dated 9/15/70; and 821-1001-003, Rev. 2C;-

For the Model Nos. 20V and 4V: Gulf Nuclear, Inc., Drawing Nos. 1000-51-03,
Rev. - dated 12/14/83; A-31,0 Sheets 3 & 4, Rev. 1; A-31-21 Sheets 1, 2 and 3, Rev.
1; and A-31-34 Sheet 1 and 2 of 4, Rev., 1.

For the Model Nos. 26VS-and 4OVS: Gulf Nuclear, Inc. Drawing Nos. A-31 Sheets 3
and 4, Rev. 1; A-31-1 Sheet 1t, Rev. 1 and Sheet 2 Rev. - dated 1/1 5/83; A-31-1 2,
Rev. - dated 1/4/84; A-31-1 6, Rev.' 2 A-31 8,- Rev. 1; A-31-20, Rev. 1; A-31-21
Sheets 1, 2, and 3, Rev. 1; A-31-31 Sheei 1,2 and 3, Rev 2; A-31-32, Rev.2;
A-31-34 Sheet 1, Rev. 1 and Sheet 2, Rev. - dated 1/11/84; 1000-50-14, Rev. -; and
1000-50-13, Rev. 2;'

For the Model No. U-1 10: Amersham Corp,-Drawing No. 93691, Rev. - dated
10/9/90; 93692, Rev. A; and Gulf Nuclear, Inc., Drawing No. A-31-21 Sheets 1, 2
and 3, Rev. 1,

For the Model No. Pipeliner Model 1: Amersham Corp. Drawing No. 93591, Rev. A;
SK 2473, Rev. - dated 4/1/88; and SK 2473-1, Rev. - dated 1/21/88; and Gamma
Industries Drawing No. 811-1001-287, Rev. 1;

For the Model No. Pipeliner Model 201: Gamma Industries Drawing Nos.
821-1001-019B, Rev. 5; and Drawing No. 821-1001-235, Rev. 5;

For the Model No. Mariner: Gamma Industries Drawing Nos. 821-1001-024, Rev. 1;
and 821-1001-351, Rev. 1; and

For the Model No. Magnaflux Model MX-IC-100: Magnaflux Corp. Drawing
No. C-211626, Rev. - dated 2/9/78.
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NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

Page 3 - Certificate No. 6717 - Revision No. 10 - Docket No. 71-6717

(b) Contents

(1) Type and form of material

Iridium-i 92 as sealed sources which meet the requirements of special form
radioactive material.

(2) Maximum quantity of material per package.

(I) 35 Curies contained in the Model Nos. 35, 35S or 35SA.

(ii) 100 Curies contained in the Model No. MX-IC-100.

(ii) 120 Curies contained in the Model Nos. Century, Century S, Century SA,
Century S Universal, Century SA Universal, Pipeliner Model 1, 20V, 2OVS or
U-1 1.

(iv) 220 Curies contained in the Model Nos. 40V or 4OVS.

lv) 240 Curies contained in the Model Nos. C-1 , Pipeliner Model 201 or Mariner.

6. The source shall be secured in the shielded position of the radiographic device by the
shipping plug, source'assembly, and locking device. The shipping plug and source
assembly used must be fabricated of materials capable of resisting a 1 4750 F fire
environment for one-half hour and maintaining their positioning function. The ball stop of
the source assembly must engage the locking device. The flexible cable of the source
assembly and shipping plug must be of sufficient length and diameter to provide positive
positioning of the source in the shielded position.

7. In addition to the requirements Of Subpart G'of 10 CFR Part 71:

(a) The package must be .prepared for shipment and -operated in accordance with the
operating procedures in Chapter 7 of the application, as supplemented.

(b) The drum should be assembled without a gasket and with the clamping ring tightened
until the maximum gap between the lug nuts is 3/16-inch.

Ic) The package must meet the Acceptance Tests and Maintenance Program of Chapter
8 of the application.

8. The packaging authorized by this certificate is hereby approved for use under the general
license provisions of 10 CFR § 71.12.

9. Expiration date: November 30, 2003.

129

,W( it C lif Sr lWlrlr-,r't1 U U it'tr~ ~l W ~ ~ U~~t- U l.U U U U -- - - - - -- --- -- _-- - --,



' W Ww wTf WVVW W W 1ej )JDw ww

NRC FORM SISA COMMONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

Page 4 - Certificate No. 6717 - Revision No. 10- Docket No. 71-6717

REFERENCES

Amersham Corporation application dated October 10, 1990.

Amersham Corporation supplements dated: December 3, 1990; March 12, April 1, July 18,
October 25, and December 20, 1991; May 14, July 2, and September 21 and 27, 1993; and
May 20, 1994.

AEA Technology/QSA Inc. supplement dated September 1, 1998.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Cass R. Chappell, Chief
Package Certification Section
Spent Fuel Project Office
Office of Nuclear Material Safety

and Safeguards

Date: November 5. 1998
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NRC FORM 618
(3-96)
10 CFR 71

CERTIFICATE OF COMPLIANCE U.S. NUCLEAR REGULATORY COMMISSION

FOR RADIOACTIVE MATERIALS PACKAGES
1. a. CERTIFICATE NUMBER b. REVISION NUMBER c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER e. TOTAL NUMBER PAGES

6786 6 USA/6786/B( )F 1 2
2. PREAMBLE

a. This certificate is issued to certify that the packaging and contents described in Item 5 below, meets the applicable safety standards set forth in Title 10,
Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material."

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or other
applicable regulatory agencies, including the government of any country through or into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION
a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION:

Department of the Navy
Naval Sea Systems Command

Detachment Aerojet Application dated February 18, 1971,
Radiological Affairs Support Office as supplemented.
PO Drawer 0260
NWS Yorktown, VA 23691-0260 c.DOCKET NUMBER 71-6786

4. CONDITIONS

This certificate is conditional upon fulfilling the requirements of 10 CFR Pan 71, as applicable, and the conditions specified below.

5.
(a) Packaging

(1) Model Nos.,: URIPS-8A and URIPS-8B

12) Description

The packages, thermoelectric generators, are 28.5 inches in overall height, with an
outer diameter of 19.14 inches, and total weight of approx. 1,600 pounds. The
components include a depleted uranium shield (470 lbs.), a steel housing, cover bolts
(recessed and caulked over), an electrical adaptor, cooling fin system, and cylindrical
fin guard, stiffened by eight ribs on the Inside surface. The housings are equipped
with lifting and tie down devices. The Model No! uIPS-8B differs from Model No.
URIPS-8A in the electric converter system. The thermoelectric generator may be
secured in a shipping frame identified in Drawing No. 1138459, Rev. A.

(3) Drawings-

The packagedis constructed in accordance with the following Aerojet Company
Drawing Nos.:

1138441
1138442, Rev. C
1138457
1139240, Rev. A
1139245, Rev. A
1139246
1138459, Rev. A
1138443, Rev. B
1138444
1138436
1138437, Rev. B
1138435
1138440, Rev. A
1138453
1138455, Rev. B

8-Watt URIPS-8A Assembly
Generator Housing
Cooling Fins
Fin Guard
Shipping Package URIPS-8
8-Watt URIPS Assembly
Shipping Frame-URIPS-8
Top Cover
Bottom Cover
Fuel Capsule
Shield Uranium
Fuel Liner
W-2 Shield Plug
Insulation
Copper Plug
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NRC FORM SIBA CONDMONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96

Page 2 - Certificate No. 6786 - Revision No. 6 - Docket No. 71-6786

(b) Contents

(1) Type and form of material

Strontium 90 titanate doubly encapsulated which meets the requirements of special
form radioactive material.

(2) Maximum quantity of material per package

56,850 ci.

6. In addition to the requirements of Subpart G of 10 CFR Part 71:

(a) The package must be prepared for shipment and operated in accordance with the operating
procedures specified in the supplements dated April 16 and August 6, 1998.

(b) The package must be maintained in accordance with the maintenance procedures specified
in the supplements dated April 16 and August 6, 1998.

7. The package authorized by this certificate is hereby approved for use under the general license
provisions of 10 CFR §71.12.

8. Expiration date: September 30, 2003.

'EFERENCES r

Aerojet Nuclear Systems Company application dated February I18, 1971.

Supplemented by Naval Nuclear Power Unit letter dated. December 10, 1971, and Oak Ridge

National Laboratory dated: December 28, 1972; and February !27 and March 27, 1973.

Department of the Navy application dated: June 8,'1990.

Supplements: Department of the Navy letter 5104 Ser 455/1 U599998 dated June 18, 1991;
Department of the Navy letter 5104 Ser N455C18U595525 dated April 16, 1998; and Department of
the Navy letter 5104 Ser N455C/8U595912 dated August 6, 1998.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Cass R. Chappe I,
Package Certification Section
Spent Fuel Project Office
Office of Nuclear Material Safety

and Safeguards

Date:
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FOR RADIOACTIVE MATERIAL PACKAGES
. CERTIFICATE NUMBER b. REVISION NUMBER DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES
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2. PREAMBLE

a. This certificate Is issued to certify that the package (packaging and contents) described In Item 5 below meets the applicable safety standards set
forth In Title 10, Code of Federal Regulations, Part 71, 'Packaging and Transportation of Radioactive Material.'

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies, Including the government of any country through or Into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO (Name end Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

Duratek .. VECTRA Technologies, Inc., application dated
140 Stoneridge Drive vMarchK30, 1995, as supplemented
Columbia, SC 29210

4. CONDITIONS

Ths certificate is conditonal upon fulfiling the requirements of 10 CFR Part 71, as applicable, aind the coitidons specfiedt below.

5.
'a) Packaging

-f

III umpi mn�- " iF:_.,:tnn
(2)

(2) Description - V--

A stainless steel encasd, epleteduran sheldedcask. The cask is cylindrical in shape,
64 inches in diameter, and a maximuri' 210-inchestlong withaximum cavity dimensions
of 37-1/2 inches In diameter by 18I-O/4-Ies o. Shieldiingis provided by 4 inches of
depleted uraniurn, 2-1/8 inches of stainless steel, and a minumum of 4-1/2 inches (550
gallons) of a water ethylene glycol mixture. -

Two closure heads are provided for the shipmentf BWR and PWR fuel assemblies. The
heads are 304 stainless steel forgings and end plates which encase the 3-inch thick
depleted uranium shielding. Either closure head may be used for packaging solid irradiated
hardware.

The closure heads are secured to the cask body by means of 32, 1-3/4 inch studs and nuts.
Ti.e cask is sealed with a metallic ring gasket.

The cavity is penetrated by a vent line at the top and a drain line at the bottom. These lines
are sealed by bellows stainless steel globe valves and valved quick-disconnect couplings.
Stainless steel pipe caps or pipe plugs may be used in lieu of the quick-disconnect
couplings. The vent line is also equipped with a 350-400 psig rated rupture disk. All valves
are housed in protected boxes on the cask exterior.
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5.(a) Packaging (continued)

(2) Description (continued)

Neutron shielding is provided by a liquid-filled, thin-walled, corrugated containment on the
cask exterior. This cylindrical structure is separated into two longitudinal compartments,
each equipped with two expansion tanks, fill and relief valves. The fill line from each
compartment is terminated by a stainless steel globe valve in a protected box (separate from
cavity boxes) on the cask exterior. The stainless steel globe valves may be replaced by
stainless steel blind flanges. The vent line frorp each compartment goes to an expansion
tank which is provided with a ,tesstre relietvalyeiset at 200 psig.

4.n -i
The cask has threejiypes of fuel baskets which can be Interchanged to accommodate
various fuels. ThG FWR basket holds seven assemblies (except for Group Ill PWR
contents, where six assemblies are authorized and the center cell does not contain a fuel
assembly), the unchanneled BWR basket holds eighteen assemblies, and the channeled
BWR basket holds seventeen assemblies. The channreiedandaurichanneled BWR fuel
baskets may be provided with supplementary shieldingo(depleted uranium) near the cask
closure. ,

The cask is shipped horizontally with the bottom sported in a tipping cradle between two
pedestals and the upper end resting in a ssaddle; the upper end is pinned to the
saddle. Th cask supports ara welde j ig of a37-1/2.-ot long by 8-foot wide
structural steel skid.The skidi may as antedQ'an airy cooling system,
consisting of two diesel engines drJngobierswlich dischde cooling air to the
corrugated surface of th1 cask via onid i eher installation nor operation of all
or part of this auxiliary cooling' syste int of this akage approval.

The entire cask anooling system d by a retractab aluminum enclosure. Access
to the enclosure is via' locked panels in the side and a hacked door in one end. Although the
Model No. IF-300 cask can be transported for shoet distances on the highway, its principal
mode of transportation is by railroad. .

The gross weight of the cask is approximately 140,000 pounds. The skid and other external
components weigh approximately 45,000 pounds.

(3) Drawings

The Model No. IF-300 shipping cask is described by the following General Electric Company
Drawing Nos.: 159C5238 - Sheet 1, Rev. 9; Sheet 2, Rev. 3; Sheet 4, Rev. 8; Sheet 5, Rev.
5; Sheet 6, Rev. 8; Sheet 7, Rev. 4; Sheet 8, Rev. 5; Sheet 9, Rev. 8; Sheet 10, Rev. 5; and
Sheet 11, Rev. 2, GTS Duratek Drawing No.: C- 1 0-B-57915-001, Rev. 1, Duratek Drawing
No. C-002-044125-001, Rev. 0, and Pacific Nuclear Systems, Inc. Drawing Nos.:
420-11-3000, Sheets 1 through 9, Rev. 1; 420-11-3001, Sheet 1, Rev. 1; 420-11-3002,
Sheets 1 and 2, Rev. 1; 420-11-3003, Sheets 1 and 2, Rev. 1; 420-11-3004, Sheets 1 and 2,
Rev. 1; 420-11-3005, Sheets 1 and 2, Rev. 1; and 420-11-3006, Sheet 1, Rev 1.
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II

5.(a)(4) Basic Components

The basic components of the Model No. IF-300 shipping cask that are important to nuclear
safety are listed in Section IX, Table IX-1.

(b) Contents

(1) Type and form of material

(i) Irradiated PWR and BWR uranium oxide fuel assemblies. PWR assemblies may be
shipped with or without control rods.' Partial fuel assemblies, that is, assemblies from
which fuel pinsaremis"sing, must not be shipped unless dummy fuel pins are used
to displace anam6ount of water equal to that displaced by the original pins. The
specific pow'6r of each fuel assembly must not exceed 40 kW/kgU. The BWR and
PWR fuel assemblies must have the following dimersidns and specifications:

Groun la fuel assemblies

PWR BWR

Fuel form Clad U0 2 pellets

Ad' ' '-D ~Zr or SS:

IClad U0 2 pellets

' Zr or SSCladding material

Maximum initial U -l
content/assembly, kg

Maximum initial U-235
enrichment, weight percent

Maximum assembly average
bumup, MWd/MTU 2

Minimum cooling time, days

Maximum initial bundle cross
section, in

If ( 465

4.0 a

35,000

120

8.75

198

4.0

35,000

120

5.75

Fuel pin array 14x14/15x15 7x7

Initial fuel diameter, in

Initial fuel pin pitch range, in

0.380-0.460

0.502-0.582

0.500-0.600

0.647-0.809

Maximum initial active fuel
length, in 145 146
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5.(b)(1)(i) Contents - Type and form of material (continued)

Group lb fuel assemblies

Fuel form

Cladding material

Maximum Initial U
contenttassemby kg

Maximum Initial U-235
enrichment, weight percent

Maximum assembly average
burnup, MWdWMTlJ

Minimum cooling time, years

Maximum initial bundle cross
section, in

Fuel pin array

Initial fuel diameter, in

Initial fuel pin pitch range, in

Maximum initial active fuel
length, in

PWR

Clad U0 2 pellets

Zr or SS

439

4.0 ^

' 45,000

5

8.75'

0.380-0.460

0.502-0.5821'

144
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5.(b)(1)(i) Contents - Type and form of material (continued)

GrouD II fuel assemblies

Fuel form

Cladding material

Maximum initial U
content/assembly, kg

Maximum initial U-235
enrichment, weight percent

Maximum assembly average
bumup, MWd/MTU

Minimum cooling time, days

Maximum initial bundle cross
section, in

Fuel pin array

Initial fuel diameter, in

Initial fuel pin pitch range, in

Maximum initial active fuel
length, in

PWR

Clad U0 2 pellets

Zr or SS

475

4.0

35,000

120

8.75

16x16117x17

0.376-0.400

0.496-0.507

150

BWR

Clad U02 pellets

Zr or SS

198

4.0

35,000

120

5.75

8x8

0.475-0.505

0.630-0.645

150
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5.(b)(1)(i) Contents - Type and form of material (continued)

Group IlIl fuel assemblies

Fuel form

Cladding material

Maximum initial U
contenVassembly, kg

Maximum initial U-235
enrichment, weight percent

Maximum assembly average
bumup, MWd/MTU

Minimum cooling tme, years

Maximum initial bundle cross
section, in

ray

Fuel pin array

Initial fuel diameter, in-

Initial fuel pin pitch, in

PWRa

Clad U02 pellets

Zr

~.442

4.25

45,000

5

8.75.

1§x15

0.563

BWRb

Clad U02 pellets

Zr

187 I

4.25

45,000

4

5.75 (8x8)
5.75 (9x9)

8x8/9x9

0.483 (8x8)
0.440 (9x9)

0.640 (8x8)
0.566 (9x9)

I

Maximum initial active fuel 144 150 (8x8)
length, in 146 (9x9)

Minimum initial top/bottom 6 6 (8x8)
blanket length, in0  6 (9x9)

Notes:

a The center fuel assembly location in the PWR basket must not contain a fuel
assembly, with the six PWR assemblies being placed in the six peripheral basket
positions.

b This fuel is only authorized for shipment in Cask Serial Nos. IF-303 and IF-304.

c Length of natural U0 2 fuel above and below the enriched portion of the active fuel.
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5.(b)(1) Contents - Type and form of material (continued)

(ii) Solid irradiated hardware, which may include fissile material, provided the quantity of
fissile material does not exceed a Type A quantity and does not exceed the mass
limits of 10 CFR §71.53. As needed, appropriate component spacers must be used
when loading irradiated hardware into the cask cavity to limit movement of the
contents during accident conditions of transport. Use of a steel liner is authorized
provided: '(1) its outside dimensions are approximately those of the cask cavity inside
dimensions, (2) constructed of single thickness of steel plate with full penetration
welds, (3) thickness of steel plate does not exceed one inch, and (4) the liner is
provided with a drain and vent toiris-ure water removal.

(2) Maximum quantity of material per package

Maximum decay heat per package not to exceed 40,000 Btu/hr. Maximum 5,725
Btu/hr/PWR assembly. Maximum 2,225 Btu/hrIBWR assembly.

(i) Seven PWR fuel assemblies for Groups la, lb and II as described in 5.(b)(1)(i).

(ii) Six PWR fuel assemibies for Group ll as described In 5.(b)(1)(i). The center fuel
assembly location inthe PWR basket for Group IlIl PWR contents must not contain a
fuel assembly, with'thesix iPWR assemblies being placed Ithe six peripheral basket
positions.

(iii) Seventeen channeled BWR assemblies (for Groups la, W and IlIl), or eighteen
unchanneled BWR fuel assemblies (forGroups la and -),as described in 5.(b)(1)(i).

(iv) Above fuel assemblies to be conained in their respective fuel baskets as shown in
GE DrawingNo. 1 59C5238 Sheet 6, Rev. 8 and OTS Duratek Drawing No. C-i 10-
B-57915-001, Rev. 1, or PNSI Drawing No. 420-11-3000, Sheets 1 through 9,
Rev. 1.

5. (c) Unloaded package - contents and maximum quantity of material

Greater than a Type A quantity of residual radioactive material consisting of mixed-fission
and activation products adhering to interior cavity and fuel basket surfaces.

(d) Transport Index for Criticality Control

Minimum transport index to be shown on
label for nuclear criticality control:

For Groups la, lb and 11 PWR and BWR
fuel assemblies as described in 5.(b)(1)(i) 0.4

For Group III PWR and BWR
fuel assemblies as described in 5.(b)(1 )(i) 0.0
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6. The end of life total calculated residual gas that could become available from the fuel pins must
not exceed 0.50 lb moles for content 5.(b).

7. The maximum gross weight of the cavity contents must not exceed 21,000 pounds.

8. For the shipment of irradiated fuel assemblies, the cask cavity (containment vessel) must be
promptly inerted following removal of the water from the cavity. The cask cavity must be purged
at least three times with argon, nitrogen, or helium. Each purge volume must be equivalent to or
greater than the cask cavity volume. After the final purge, the cavity must be promptly filled with
argon, nitrogen, or helium at 1.0 atm pressure..-,

9. Known or suspected failedfuel asemblies (rods) and fuel with cladding defects greater than pin
holes and hairline cracks are not authorized.

10. Prior to loading Group] Ill PWR contents, a plug must be inserted irto the center assembly
location of the PWR basket and there must not be a Group IlIl PWR assembly in the center
basket location at any time..

11. Prior to each shipment, the linsee must confirm that thecask contains 'no more than 1 cubic
foot of water in the cavity and the ricensee must prepare iths cask for shipment, in accordance
with Subsectionr10.1 of the application.

12. The cask contenti shall be so limited that under-nonnia conditorns priorto transport, 62 times the
neutron dose rate plus .tlmes the gamma dose rate will noi eceedS0 mremlhr at a distance
of six feet from the side of tiecask (tenjfeet Iribthe cask center-line)

13. The neutron shielding tanks must be filaii wifhapproxiat-ely a 5(9Volume percent mixture of
ethylene glycol and water during the month of October throughy.

14. Replacement globe valves other than the valve specified on Drawing No. 1 59C5238-Sheet 4,
Rev. 8, must be tested as stated in Subsection 6.6.3.2 of the application.

15. The packaging must be maintained in accordance with the requirements of Subsection 10.2 of
the application. During inactive periods, the maintenance and testing frequency may be
disregarded provided that the package is brought into full compliance with these requirements
prior to the next use of the package.

16. The cask cavity must be equipped with a rupture disk device with a burst pressure within the
range of 350-400 psig (4430F) including all tolerances.

17. The uranium shielding material must be separated from all steel surfaces with a minimum copper
thickness of 4-mils, except that the stud bolts attaching the shield assemblies to top of the
unchanneled BWR basket must be coated with a minimum of ½h-mil of copper.

18. A shutoff valve must not be installed between each neutron shield tank and its respective thermal
expansion tank.
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19. The cask may be wrapped with reinforced plastic during shipment, provided that the decay heat
of the contents does not exceed 1.5 KW. The reinforced plastic used to wrap the cask must not
be greater than 0.015 inches thick or have a thermal conductivity less than 0.0242 Btulhr-ft-0F.
The reinforced plastic wrapping cannot be used as the cask surface for purposes of complying
with 10 CFR 71.87.

20. The package authorized by the certificate is hereby approved for use under the general license
provisions of 10 CFR 71.12.

21. Expiration date: September 30, 2005. ,

REFERENCES

VECTRA Technologies, Inc., application dated March 30, 1995.

VECTRA Technologies, Inc.i,'supplemerits dated: April 27, and August "18, 1995;
November 25,1997; J

Chem-Nuclear Systems supplements dated January 9,1 998; Junre8 and June 2,1 ,1999; January 14,
February 17, March 16, June 16,41y 14.obr 11, Octoer0,'.4nd November,,q, 2000; and April 23,
2001.

Duratek supplements dated'Iebrury., September 2002.

'FOR THE L LEA REGULATORY COMMISSION

'J.. 0. . -0........

John D.MMonnininger e
Ucensin'g Section
Spent Fuel Project Office
Office of Nuclear Material Safety
and Safeguards

Date December 2, 2002
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CERTIFICATE OF COMPLIANCE U.S. NUCLEAR REGULATORY COMMISSION
FOR RADIOACTIVE MATERIALS PACKAGES

I. a. CERTIFICATE NUMBER lb. REVISION NUMBER c. PACKAGE IDENTIFICATION NUMBER | iPAGE NUMBER e.TOTALNUMBER PAGES

9009 18 USA/9009/B1 )F 1
2. PREAMBLE

a This certificate is issued to certify that the packaging and contents described in Item 5 below, meets the applicable safety standards set forth in Title 10,
Code of Federal Regulations, Part 71. "Packaging and Transportation of Radioactive Material."

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or other
applicable regulatory agencies, including the government of any country through or into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OFA SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION
a. ISSUED TO (Name andAddress) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION:

Nuclear Fuel Services General Electric Company application
P.O. Box 337, MS 123 dated January 27, 1984, as supplemented.
Erwin, TN 37650

c. DOCKET NUMBER 71-9009
4. CONDITIONS

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71. as applicable, and the conditions specified below.

(a) Packaging

(1) Model NO.: FL 10-1

(2) Description

Two, 16-gauge 55-gallon drums welded end to end, approximately 68 inches long and 22-
1/2 inches in diameter. The outer drum closure shall be accomplished by at least a 12-
gauge bolt-locking' ring with drop-forged; lugs, 'one of which is threaded to receive at least a
5/8-inch diameter bolt and lock nut. The pressure vessel support mechanism consists of
wood supports, staeel inner sleeve andnut ring to receive the containment vessel, and fire
resistant phenolic foam, formed in place to an" average finished density of at least 8
pounds per cubic foot for the main body and 10 pounds per cubic foot for the cap. Gas
relief holes shall be provided in" the outer steel drum.

The containment vessel is a 304L stainless steel 5-inch Schedule 40 pipe, approximately
53-1/2 inches long, with a 304L stainless steel Y2-inch thick welded bottom plate and a
304L stainless steel 300 pound slip-on flange and blind flange which is fastened by eight,
3/4-inch steel bolts. The flange closure is gasketed by two fluoroelastomer 0-rings with a
pressure tap between the two O-ring grooves. During shipment, the O-ring groove
pressure tap is sealed with a pipe plug with threads wrapped in teflon tape. A 1/4-inch
stainless steel valve is screwed into the blind flange of the containment vessel. The valve
is sealed by a pipe cap (threads wrapped with Teflon tape) and is protected by a 2-1/2 inch
high section 5-inch Schedule 40 pipe welded to the top of the flange. The packaging has a
maximum gross weight of 515 lbs.

(3) Drawings

The Model No. FL 10-1 package is constructed in accordance with General Electric
Company Drawing No. 11 2D3018, Rev. 2.
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NRC FORM 618A
(3-96)

CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 2 - Certificate No. 9009 - Revision No. 18 - Docket No. 71-9009

(b) Contents

(1) Type and form of material

(i) Uranyl nitrate solutions enriched in the U-235 isotope, provided the U-233 content
is not more than 1% of the U-235 content; or

(ii) Uranyl nitrate solutions having a combined concentration of uranium-233 and
uranium-235 not exceeding 250 grams per liter and an H to fissile material atomic
ratio not less than 80 provided the U-233 content is not greater than 20% of the
combined U-233 and U-235 content; or

(iii) Uranyl sulfate solution (U0 2S04) containing uranium-235; or

(iv) Dry compounds and mixtures of uranium-235; or

(v) Uranium oxide interspersed with graphite or silicon carbide plus plastic packing
material; or

(vi) Uranyl nitrate solutions enriched in the U-235 isotope having a U-235 concentration
not to exceed 350 grams per liter.

(2) Maximum quantity of material per package

(i) For the contents described in 5(b)Q)(i) and 5(b)(1)(ii):

Not to exceed 3.675l kilograms fissile material, 21 watts'decay heat, and 10.5 liters
of solution.

(ii) For the contents described in 5(b)(1)(iii):

Not to exceed 950 grams fissile material and 18 watts decay heat.

(iii) For the contents described in 5(b)(1)(iv):

Not to exceed 4.5 kilograms fissile material and 30 watts decay heat.

(iv) For the contents described in 5(b)(1)(v):

Not to exceed 300 grams fissile material and 10 watts decay heat.

(v) For the contents described in 5(b)(1)(vi):

Not to exceed 10.0 liters of solution.

(c) Transport Index for Criticality Control

Minimum transport index to be shown on
label for nuclear criticality control: 0.4
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NRC FORM 61 8A CONDMONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

Page 3 - Certificate No. 9009 - Revision No. 18 - Docket No. 71-9009

6. The solution contents of the package shall be contained within a bottle having one of the following
specifications:

(a) For contents described in 5(b)(1 )(i), 5(b)(1 )(ii), and 5(b)(1 )(iii):

(i) Slit-vent polyethylene bottle per Drawing No. CAPE-1 170-37,

(ii) Duo-vent polyethylene bottle per General Electric Company Drawing No.
112D3013, Rev. 0, or

(iii) Stainless steel bottle as shown on General Electric Company Drawing Nos. FRO-
140 and FRO-140A.

(b) For contents described in 5(b)(1)(vi):

Slit-vent or duo-vent polyethylene bottle per Nuclear Fuel Services, Inc., Specification U-1,
Rev. 2, and Drawing No. 5B-U-740, Rev. 2.

7. For shipment of solutions, the shipment must be completed no later than 365 days after the
stainless steel or polyethylene bottle is closed. After filling with solution, the minimum remaining
free volume within the stainless steel or polyethylene bottle must be at least 0.44 liters.

8. The polyethylene bottles may be packaged within the metai'inner container described by Chester-
Jensen Company, Inc., Drawirgi Nos. 1092M-1, 1093-1; 1A095M-1 and 1096M-1, Issue 1, dated
April 26,1971.

9. The packaging for the polyethylene bottlessha include a ible restraining device (such as
recommended in ARH-1 819 'Vi6ration Testing of 1-3 and L-0 Shipping' Containers") placed
between the cap assembly of the polyethylene bottle andathe closure flange of the pressure vessel
to assure that the polyethylene bottle will vibrate at the same frequency as the pressure vessel
during transport.

10. Dry compounds and mixtures which shall be packaged withinsealed metal cans or DOT
Specification 2R containers and placed within an inner container constructed and leak tested as
specified on General Electric Illustrationl AFI 110S. Following the gas leak testing specified on the
Illustration, all inner container welds shall be' tested using a liquid penetrant method in accordance
with Article 6, Section V, ASME Code. Altematively, the inner container shown in the Illustration
may be constructed of 300 series stainless steel pipe with an outside diameter of 4.500 : 0.031
inches with a wall thickness ranging between 0.095 and 0.140 inch.

11. Appropriate steps shall be taken to assure that from the time of sealing to the time of delivery to
the consignee, the pressure in the containment vessel will not exceed 40 psig.

12. Prior to each shipment of more than a Type A quantity of radioactive material, the space between
the double O-ring shall be tested at 100 psig and leak detection performed by a method capable
of detecting a leak greater than 101 atm cc/sec at standard temperature and pressure. No
package with a detectable leak shall be delivered to a carrier for transport.
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NRC FORM 618A CONDMTIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

Page 4 - Certificate No. 9009 - Revision No. 18 - Docket No. 71-9009

13. In addition to the requirements of Subpart G of 10 CFR 71, a test shall be performed on each
containment vessel and associated 1/4-inch stainless steel valve (without its associated pipe cap)
initially and once each year at 300 psig and the leak detection performed by a method capable of
detecting a leak greater than 10i atm cc/sec at standard temperature and pressure. Any
chamber that fails to pass the test shall be withdrawn from service and repaired to meet the test.
For shipment of contents of not more than a Type A quantity of radioactive material, this test shall
not be required.

14. The fire resistant phenolic foam shall be in accordance with AEC Materials and Equipment
Specification SP-9 or as modified by ORGDP Reports K/TL-729 and KIP-6567S.

15. Prior to release of the package for shipment, a radiation survey should be performed, including a
determination of surface contamination, to assure compliance with 10 CFR §§71.47 and 71.87.

16. In addition to the conditions in this certificate, each packaging must meet the Acceptance Test
Section 8.0 of the current Safety Analysis Report of January 27, 1984, as revised April 26 and
May 16,1984.

17. In addition to the conditions in this certificate, the packaging shall be prepared for shipment and
operated in accordance with the Operating Procedures of Section 7.0 of the current Safety
Analysis Report of January 27, 1984, as revised April 26 and May 16, 1984.

18. The package authorized by this certificate is hereby approved for use under the general license
provisions of 10 CFR §71.12.

19. Expiration date: September 30,2004. j
-REFERENCES

General Electric Company application dated January 27,1984.-

Supplements dated: April 26 and May 16,1984; and February 8 and June 7,1994.

Westinghouse Electric Corporation supplement dated: May 15, 1984.

Nuclear Fuel Services, Inc. supplements dated: July 3 and October 23, 1996, November 6,1997, and
May 28, 1999.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brach, irector
Spent Fuel Project Office
Office of Nuclear Material Safety

and Safeguards

Date: September 20, 1999

145

-( .t .- .-1 - ( .. ' - . (1 - s - t - o ... - o .. s ... - s .' .. . s . .. ... ... -( -s .. -s -( -( .' -t -( -a -1 -t
-- -___ - --



NRC FORM 818 U.S. NUCLEAR REGULATORY COMMISSION
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2. PREAMBLE

a. This certificatee I issued to certify that the package (packaging and contents) described in hem 5 belwmeets the applicable safety standards set
forth in TM 10. Code o Federal Regulations, Part 71. Packaging and Transportatn of Radioactive Materfal.

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies, including the government of any country through or Into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

NAC International, Inc. Nuclear Assurance Corporation application,
655 Engineering Drive, Suite 200 dated February 27, 1996.
Norcross, GA 30092

4. CONDITIONS

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below.

5.

(a) Packaging

(1) Model No.: NLI-1/2

(2) Description

A depleted uranium, water, and lead shielded shipping cask, encased in stainless steel, and
equipped with balsa impact limiters. The cylindrical cask body is 195-1/4 inches long by 47-1/8
inches OD. The principal shielding consists of 2-314 inches of depleted uranium, 2-1/8 inches of
lead, and 5 inches of (borated) water-ethylene glycol mixture.

A 7/8-inch thick stainless steel outer shell is welded to a solid stainless steel forging at each end of
the cask. The outer shell of the cask is surrounded by a 1/4-inch thick steel water jacket that is also
attached to the end forgings. A water expansion tank is welded to the water jacket shell. The inner
cask cavity is formed by a 1/2-inch thick, stainless steel cylindrical shell; welded at its top end to the
upper cask forging and its bottom end to a circular plate.

There are four separate configurations of the cask.

Configuration (A): The containment vessel is a right circular stainless steel shell, 12-5/8 inches ID
by 178 inches inside length by 1/4-inch thick, located within the inner cask cavity. The containment
vessel is closed and sealed by a 5-inch thick, composite steel and uranium closure head, twelve,
1-inch diameter bolts, and silver plated, metallic 0-ring. Eight of the twelve closure bolts are used to
secure the containment vessel to the upper cask forging. Closure of the cask cavity is by a
1-1/2-inch thick steel closure head, eight, 1-inch diameter bolts, and elastomer 0-ring. The
radioactive contents are positioned and supported within the containment vessel (inner container) by
an aluminum basket and internal support structure.
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5.(a) Packaging (continued)

(2) Description (continued)

Configuration (B): The containment vessel is the 1/2-inch thick inner cavity shell. The 1/4-inch thick
inner container is not used. The cask cavity is closed by two closure heads. The inner head is a
6-inch thick, composite steel and uranium plate secured to the upper cask forging by twelve, 1-inch
diameter bolts and sealed with a silver plated, metallic O-ring. The outer head is 1-1/2-inch thick
steel plate secured to the top of the upper cask forging by eight, 1-inch diameter bolts and sealed
with an elastomer 0-ring. The radioactive contents are positioned and supported within the
containment vessel (inner cask cavity) by a modified aluminum basket and internal support
structure.

Configuration (C): Same as Configuration (B), above, except the radioactive contents are
positioned and supported within the containment vessel (inner cask cavity) in a stainless steel
structure containing Boral sheets positioned so as to provide necessary neutron absorption.

Configuration (D): Same as Configuration (B) above, except that the radioactive contents are
positioned and supported within the containment vessel (inner cask cavity) In a 3-element stainless
steel structure as shown in NAC Drawing No. 347-291-F1 2, sheet 1, Rev. 2, and the cask must be
enclosed in a closed shipping container.

The package, including impact limiters, has an overall length of 237 inches and an outside diameter
of 75 inches. The maximum weight of the contents is 3,000 pounds. The weight of the package is
approximately 49,250 pounds.

(3) Drawings

The Model No. NLI-1/2 shipping cask is constructed in accordance with the following National Lead
Company Drawing Nos.:

General

70514F, Sheet 1, Rev. 8, Cask and Trailer General Arrangement
70514F, Sheet 2, Rev. 8, Cask and Trailer General Arrangement
70885F, Sheet 1, Rev. 3, Spent Fuel Cask Details
70885F, Sheet 2, Rev. 2, Spent Fuel Cask Details
70885F, Sheet 3, Rev. 2, Spent Fuel Cask Details
70885F, Sheet 4, Rev. 1, Spent Fuel Cask Details
70887F, Sheet 1, Rev. 1, Outer Closure Head
70888F, Sheet 1, Rev. 3, Spent Fuel Cask General Assembly

Configuration (A)

70516F, Sheet 1, Rev. 8, Spent Fuel Cask General Assembly
70562F, Sheet 1, Rev. 11, Inner Container
70562F, Sheet 2, Rev. 7, Inner Container
70562F, Sheet 3, Rev. 0, Inner Container*
70562F, Sheet 4, Rev. 0, Inner Container*
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5.(a) Packaging (continued)

(3) Drawings (continued)

Configuration (B)

70886F, Sheet 1, Rev. 2, Basket Concept
70884F. Sheet 1, Rev. 2, Inner Closure Head

Configuration (C)

460-052-F8, Sheet 1, Rev. 4, Rockwell Fuel Basket-NLI-1/2 Cask'
460-052-F9, Sheet 1, Rev. 3, Container - Fermi Fuel, Rockwell Basket, NLI-1/2 Cask, Assembly of*

Configuration (D)

347-291-F12, sheet 1, Rev. 2, Liner- 3 Element, NLI-1/2 Cask, Fuel Movement Project*

*Nuclear Assurance Corporation drawings.

(b) Contents

(1) Type and form of material

(i) Irradiated PWR or BWR uranium oxide fuel assemblies of the following specifications:

PWR BWR Consolidated Fuel Rods

Fuel form Clad U0 2 pellet Clad U02 pellet Clad U02 pellets

Cladding material Zr or SS Zr or SS Zr or SS

Maximum initial fuel pin
pressure at 1000F, psig 550 200 550

Maximum initial U
content/assembly, kg 475 197 950

Maximum average initial
U-235 enrichment, w/o 3.70 2.65 3.70

Maximum bundle cross
section, inches 8.75 5.75 8.75

Fuel pin array size 14x14/15x15 7x7 Pins from 7x7, 8x8,
16x16/17x17 8x8 14x14, 15x15, 16x16,

17x17 in triangular pitch
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5.(b)(1)(i) (continued)

PWR BWR Consolidated Fuel Rods

Maximum active fuel length, inches 144 145.25 144

Maximum specific power, kW/kgU 40 27 40

Maximum average bumup, MWD/MTU 40,000** 34,000 40,000

Maximum decay heat, kW 10.6 10.6 0.6

Minimum cooling time, days 150* 120 4,380

The PWR type assembly may be shipped either with or without burnable poison rods or control rods.

*Four (4) fuel rods may have a minimum cooling time of 120 days.

**PWR fuel assembly may have a maximum average bumup of 56,000 MWD/MTU provided the minimum
cooling time prior to shipment is 450 days and the neutron shield fluid contains 1.0 weight percent boron.
(The borated fluid may be left in the shielding tanks during the shipment of other contents.)

(ii) Irradiated metallic fuels of the following specifications:

Fermi-1 EBR-11 Blanket

Fuel form Uranium-molybdenum Uranium metal
alloy pins cylindrical slugs

Cladding material Zr Aluminum containers

Max. initial U contentlassembly, kg 18.7/assy. 292/container
300/16 assy. cask load

Max. avg. initial U-235 enrichment, w/o 26.0 0.21 (3.88 kg Pu/canister)

Max. bundle cross section, inches 2.93 sq 4.875 dia

Fuel rods per canister 140 41

Max. active fuel length, inches 30.5/assy 157
122/cask

Max. average burnup, MWD/MTU 2,840 2,400

Max. decay heat, watts 20 300

Min. cooling time, days 5,000 365
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5.(b)(1 )(continued)

(iii)
Research Reactor

Fuel form Uranium metal rods

Cladding material Aluminum

Maximum initial U content/assembly-kg 54.5

Maximum average initial U-235 enrichment Natural

Maximum bundle cross-section, inches 1.36

Intact fuel rods per canister, maximum 7

Canisters per cask 3 intact fuel

Max. active fuel length, inches 120.5

Maximum average burnup MWD/MTU 1,600

Maximum decay heat, watts 750

Minimum cooling time, days 365

(iv) Irradiated PWR* or BWR uranium oxide fuel rods of the following specifications:

PWR Rods BWR Rods

Fuel form Clad U0 2 pellets Clad U0 2 pellets

Cladding material Zr or SS Zr or SS

Maximum initial fuel pin pressure at 100TF,
psig

Maximum initial U content, kg

Maximum average initial U-235 enrichment, w/o

Maximum bundle cross section, inches

Maximum active fuel length, inches

Maximum specific power, kW/kgU

Maximum average bumup, MWD/MTU

550

58.2

4.9

8.75

150

200

75

5.0

5.75

150

60

75,000

44

60,000

150



5.(b)(1)(iv) (continued)

PWR Rods BWR Rods

Maximum decay heat, kW 1.65 4.0

Minimum cooling time, days 150 150

For the shipments of irradiated PWR fuel rods, the neutron shield fluid must contain 1.0 weight percent
boron (the borated fluid may be left in the shielding tanks during the shipment of other contents).

(v) Solid, non-fissile, irradiated hardware and neutron source components.

(vi) Byproduct and special nuclear material in the form of irradiated uranium and plutonium oxide
fuel rods. Prior to irradiation, the maximum average enrichment in U-235 plus plutonium not to
exceed 3.70 w/o and the maximum enrichment not to exceed 4.0 w/o.

(vii) Irradiated PWR uranium oxide fuel assemblies including additional irradiated fuel rods inserted
and secured in the guide thimbles. The fuel assemblies must conform to the maximum active
dimensions as described in Item 5(b)(i) except that maximum initial U content must be 495 kg
and the maximum average initial U-235 enrichment shall be 3.35 wlo.

(viii) Irradiated Connecticut Yankee fuel assembly with a maximum average initial U-235 enrichment
of 4.0 w/o and each of the 15 x 15 fuel rods clad by stainless steel. 204 rods/assembly; active
length of 121.4 inches.

(ix) Irradiated MARK 42 fuel assemblies consisting of three concentric fuel tubes with PuO2-AI
powder metallurgy cores clad with type 6063 aluminum, containing a total of 3.35 kg of
plutonium. The plutonium was initially enriched to contain 78.28 w/o Pu-239, 2.27 w/o Pu-241
and 0.15 w/o Pu-238.

(x) Irradiated MARK 22 fuel assemblies consisting of two concentric fuel tubes with uranium-
aluminum cores clad with type 8001 aluminum, containing a total of 3.2 kg of uranium-235. The
uranium was initially enriched to contain 66 w/o to 80 w/o uranium-235. The irradiated MARK
22 fuel assembly has an active length of 150 inches, a maximum bum-up of 1226 MWD and a
minimum cooling time of 150 days.

(2) Maximum quantity of material per package

(i) Items 5(b)(1)(i) or 5(b)(1)(vii) above: one PWR fuel assembly; two BWR fuel assemblies; or
one consolidated fuel canister. Fuel assemblies to be contained in their respective fuel baskets
as shown on National Lead Company Drawing No. 70562F, Sheet 1, Rev. 11, or 70886F, Sheet
1, Rev. 2. The consolidated fuel canister to be contained in Configuration (A) fuel basket as
shown on National Lead Company Drawing No. 70562F, Sheet 1, Rev. 11.

(ii) Item 5(b)(1)(ii) above: four canisters per cask. The fuel canisters and fuel basket must be in
accordance with Configuration (C) above.
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5.(b)(2)(continued)

(iii) Item 5(b)(1)(iii) above:

(a) three canisters of unfailed fuel containing up to seven fuel rods per canister. The fuel
canisters and fuel basket must be in accordance with Configuration (D) above; or

(b) up to six canisters containing one defective fuel rod per canister. The canisters are
2.75-inch I.D. failed fuel rod canisters as shown on Nuclear Assurance Corporation
Drawing No. 340-108-D2, Rev. 10, and are placed in the six-rod capacity liner as shown
on Nuclear Assurance Corporation Drawing No. 347-029-20, Rev. 1. The maximum
decay heat load for a defective fuel rod is limited to 5 watts; or

(c) up to three canisters containing either one defective fuel rod per canister or up to 10
failed fuel filters per canister. The canisters are 4.00-inch l.D. failed fuel rod canisters as
shown on Nuclear Assurance Corporation Drawing No. 340-108-D1, Rev. 10. The fuel
basket is in accordance with Configuration (D) above. The weight of the filters is limited
to 125 pounds per canister. The maximum decay heat load for the defective fuel rods
and the failed fuel filters is limited to 5 watts per canister. Plutonium content of the filters
not to exceed 20 curies plutonium per package.

(iv) Item 5(b)(1)(iv) above, the fuel rods will be shipped in Configuration (A) or (B). PWR fuel rods
with bumup in excess of 45,000 MWDIMTU and BWR fuel rods with bumup in excess of 50,000
MWD/MTU will be shipped in Configuration (A) only. The maximum initial uranium content is
limited to 58.2 kg per package for PWR rods and 75 kg per package for BWR rods; and

(a) up to 25 PWR fuel rods or up to 25 BWR fuel rods per cask. Up to 2 of the 25 PWR rods
may have a maximum burnup of 65,000 MWD1MTU; or

(b) up to 18 PWR fuel rods, with a maximum specific power of 60 kW/kgU and a minimum
cooling time of 300 days, per cask.

(v) Item 5(b)(1)(v) above, weight not to exceed 1,600 pounds.

(vi) Item 5(b)(1)(vi) above, the maximum mass of U-235 plus plutonium must not exceed 4.0 kg.
Fuel rods must be contained in fuel baskets as shown on National Lead Company Drawing No.
70562F, Sheet 1, Rev. 11, or 70886F, Sheet 1, Rev. 2.

(vii) Item 5(b)(1)(viii) above: One Connecticut Yankee intact irradiated fuel assembly.

(viii) Item 5(b)(1)(ix) above: One irradiated MARK 42 fuel assembly in either intact or sectioned
form, using Configuration (C) above. If sectioned, each section must be seal welded in a
shipping can as shown on Martin Marietta Energy Systems Drawing Nos. M-12821-CP-10SE,
Rev. 0, and M-12821-CP-106E, Rev. 1. Four shipping cans will be loaded into a MARK 42
Segment Dry Shipping Canister as shown on Martin Marietta Energy Systems Drawing No.
M-1 2821 -CP-1 02, Rev. 1, along with a shipping canister spacer, as shown on Martin Marietta
Energy Systems Drawing No. M-12821-CP-103, Rev. 1. The shipping canister will be loaded
on top of a carrier spacer as shown on Martin Marietta Energy Systems Drawing No.
M-12821 -CP-1 12, Rev. 0. A maximum of 2 shipping canisters may be loaded into a cask.
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5.(b)(2)(viii)(continued)

Intact fuel assemblies will be shipped in a MARK 42 Element Wet Shipping Canister as shown
on Martin Marietta Energy Systems Drawing No. M-12821-CP-1 14, Rev. 0. A maximum of one
intact assembly may be loaded into a cask.

(ix) Item 5(b)(1 )(x) above: Two MARK 22 fuel assemblies or one MARK 22 fuel assembly with the
two cores separated, using Configuration (C) above. Each assembly or core will be shipped In
a shipping canister as shown on Sandia National Laboratory Drawing No. R21563, Sheet 1,
Iss. B.

(c) Transport Index for Criticality Control

Minimum transport index to be shown on
label for nuclear criticality control: 100

6. Irradiated fuels described in items 5(b)(1 )(i), 5(b)(1 )(ii), 5(b)(1 )(iii), and 5(b)(1 )(iv) above may not have
a maximum bumup which exceeds 1.25 times the specified maximum average bumup.

7. The cask cavity and containment vessel (inner container) must be dry (no free water) when delivered
to a carrier for transport. Residual moisture must be promptly removed from the cask cavity and
containment vessel by the methods described in Section XV of the application. Removal of the
residual moisture from cask cavity when package is used in Configurations (B), (C), or (D) is not
required providing the decay heat load does not exceed 2.0 kW.

8. For the shipment of irradiated fuel assemblies or a canister of consolidated irradiated fuel, the cask
cavity canister of consolidated irradiated fuel (if present), and containment vessel must be promptly
inerted following removal of the water from the cavity. For contents not vacuum dried, the cask cavity
and containment vessel must be purged at least three times with argon, nitrogen, or helium. Each
purge volume must be equivalent to or greater than the cask cavity and containment vessel volume.
After the final purge, or following vacuum drying, the cavity and containment vessel must be promptly
filled with argon, nitrogen, or helium at 1.0 atm pressure.

9. Known or suspected failed fuel assemblies (rods) and fuel with cladding defects greater than pin
holes and hairline cracks must be shipped in Configuration (A).

10. The consolidated fuel canister must be provided with vent and drain lines (openings) to permit free
draining of the canister. No valves can be installed on the vent and drain lines.

11. The cask may be shipped in a closed shipping container (Configuration D) provided that the closed
shipping container and the transport vehicle (trailer) meet the applicable requirements of the
Department of Transportation. Tie-down devices which are a structural part of the cask and the cask
support structures must comply with 10 CFR 71.45.

12. When the cask is shipped in a closed shipping container the center of gravity of the combined cask,
closed shipping container and trailer must not exceed 75.0 inches.

13. When the cask is shipped in a closed shipping container, the internal heat load must not exceed 750
watts.
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14. The neutron shielding tank must be filled with a mixture of water and ethylene glycol (52% by
volume). This mixture must not freeze or precipitate in a temperature range from -400F to 3300F.
The neutron shield tank may be empty when the cask is In Configuration D.

15. The structures used to support the package on the transport vehicle must be as described in the
application.

16. Any system used for cooling down the package must be provided with a pressure relief device set so
that during the cool-down process, the maximum pressure in the containment vessel cannot exceed
310 psig when the package is used in Configuration (A) or 365 psig when the package is used in
Configuration (B).

17. As needed, appropriate component spacers must be used in the cask cavity to limit movement of
contents during shipment.

18. Shipping cans used for sectioned MARK 42 irradiated fuel assemblies must be seal welded and must
be leak tested to 1x10Or std cm3/sec.

19. In addition to the requirements of Subpart G of 10 CFR Part 71:

(a) The package shall be prepared for shipment and operated in accordance with the operating
procedures in Section XV of the application, as supplemented.

(b) The package shall be maintained and tested in accordance with the maintenance program in
Section XVI of the application, as supplemented.

(c) When the package is to be used for the transport of authorized contents having a decay heat
load of greater than 4.0 kW, a 220 psig hydrostatic test of the containment cavity, and a 405
psig hydrostatic test of the water jacket and expansion tank shall be performed as part of the
maintenance program as specified in Section XVI of the application.

20. The package authorized by this certificate is hereby approved for use under the general license
provisions of 10 CFR §71.12.

21. Expiration date: April 30, 2006.
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REFERENCES

Nuclear Assurance Corporation application dated February 27, 1996, as supplemented March 26, 1996;
June 9, 1998; March 29, May 20 and August 13, 1999; and February 15, 2001.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brach, Directo
Spent Fuel Project Office
Office of Nuclear Material Safety
and Safeguards

Date March 29, 2001
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2. PREAMBLE

a. This certificate is Issued to certify that the package (packaging and contents) described In Iem 5 below meets the applicable safety standards setforth In Tide 10, Code of Federal Regulations, Pard 71, Packaging and Transportation d Radioactive Material.0

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation orother applicable regulatory agencies, Including the government of any country through or Into which te package wil be transported.

3. THiS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO fNamm andAdress) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
Transnuclear, Inc. , Transnuclear, Inc., application dated March 25, 1991,
Four Skyline Drive as supplemented
Hawthorne, NY 10532-2120

4. CONDITIONS

This certificate Is conditional upon fulfifling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below.

5.
(a) Packaging

(1) Model No.: TN-8 AND TN-8L

(2) Description

The TN-8 and TN-8L are lead, steel and resin-shielded Irradiated fuel shipping casks. The
cask approximates a right circular cylinder 1,718 mm In diameter and 5,516 mm long. The
cavity consists of three stainless steel square pressure vessels welded to an end plate and a
circular stepped top flange, separated by a T-shaped copper plate and surrounded with
B4C + Cu plates. Each cavity is 230 x 230 mm and 4,280 mm long. The main shielding
consists of 135 mm of lead, 26 mm of steel, and 150 mm of resin. A wet cement layer is
located between the lead and the outer shell. Radial copper fins are welded to the outer
shell and cover the surface of the cask between each end drum. The Model No. TN-8 has
150 rows of fins and the Model No. TN-8L has 104 rows of fins.

The lid is a welded stainless steel shell containing lead and resin shields. The pressure
vessel Is dosed and sealed by sixteen, 1-1/4-Inch diameter bolts and two silicone rubber or
Viton 0-rings located within recessed grooves on the top flange. Each extremity of the cask
is surrounded by circular stainless steel drums reinforced by radial gusset plates and filled
with balsa wood. A disk shaped impact limiter, constructed of carbon steel and balsa wood,
is fastened to each drum with four, 1-1/4-inch bolts. The vent and drain lines which
penetrate the inner cavity are equipped with positive closures. In addition, all access ports
are protected by the Impact limiters.

The lid of the cask may be replaced with a modified lid which Increases the cavity length to
4,362 mm or to 4,394 mm with the lid plate removed. This arrangement is referred to as
Configuration X."

156



NRC FORM 618 U.S. NUCLEA REGULATORY COMMISSION
(8-2000) CERTIFICATE OF COMPLIANCE
10 CFR 71CETFCTOFCMLA E

FOR RADIOACTIVE MATERIAL PACKAGES
1. CERTIFICATE NUMBER bI REVISION NUMBER I &DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES

9015 20 71-9015 USA19015/BOF 2 OF 5

5.(a)(2) (Continued)
Trunnions are used for lifting and tie-down of the package. The package weighs
approximately 36,000 kg.

(3) Drawings

The Model No. TN-8 packaging is constructed in accordance with Transnuclear Drawing No.
9317.01, Rev. J. The Model No. TN-8L is constructed in accordance with Transnuclear
Drawing No. 9317.138, Rev. A. The materials of construction and welds shall be in
accordance with Annexes A, B, and C to Chapter II of the application.

The lid for Configuration X Is constructed In accordance with Transnuclear Drawing Nos.
9040-500-1, Rev. 1, 9040-500-2, Rev. 1 and 9040-500-3, Rev. 0.

(b) Contents

(1) Type and form of material

(i) Irradiated PWR uranium oxide fuel assemblies of the following
specifications:

Fuel form Clad U02 Pellets
Cladding material Zr or SS
Maximum initial U content/assembly, kg 469
Maximum average Initial U-235
enrichment with Zr cladding, w/o 3.2

Maximum average Initial U-235
enrichment with SS cladding, w/o 4.0

Maximum bundle cross section, in 8.5
Maximum active fuel length, In 146
Minimum cooling time, day 150
Maximum weightfulel assembly, kg 733; and

Group I fuel assemblies

Initial fuel pin pressure at 100°F, psig 250
Maximum average bumup, MWD/MTU 38,500; or

Group II fuel assemblies

Maximum average bumup, MWD/MTU 36,000

For the casks in Configuration X, the minimum cooling time of
the fuel assemblies shall be 1,460 days with the lid plate
installed and 2,190 days with the lid plate removed.

(ii) Solid non-fissile irradiated hardware. As needed, appropriate component spacers
must be used when loading irradiated hardware into the cask cavity to limit
movement of the contents during accident conditions of transport
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(iii) Intact BWR and PWR fuel rods. The rods shall be constrained by a basket or grid
structure; initial U-235 content shall be less than 15.0 kg per rod bundle; cross
sectional area of the rods, tubes, and full length structural material shall not be less
than 29.6 square Inches; and the bundle cross section shall not be greater than 8.5
inches. Maximum weight per bundle shall not exceed 733 kg. The Group I and
Group II bumup limits of paragraph 5.(b)(1 )() apply.

(2) Maximum quantity of material per package

(I) For the contents described in Item 5.(b)(1 )(i), Group I fuel assemblies:

Three PWR assemblies. The maximum decay heat load Is not to exceed 35.5
kilowatts per package and 12 kilowatts per assembly for the Model No. TN-8
packaging and 23.7 kilowatts per package and 7.9 kilowatts per assembly for the
Model No. TN-8L packaging.

(ii) For the contents described in Item S.(b)(1)(i), Group 11 fuel assemblies:

Three PWR assembfles. The maximum decay heat load anid the maximum free gas
volume are not to exceed the limits listed In the table below:

Configuration X
Maximum Free Gas Maximum Free Gas

Decay Heat per for 3 Assemblies for 3 Assemblies
Shipment. kw(a) M3 (NTP)(b) -n3 (NTP(b

1.5 0.558 0.601
3.0 0.543 0.585
9.0 0.483 0.520
15.0 0.441 0.475
21.0 0.408 0.439
27.0 0.384 0.413

Notes: (a) Decay heat load per assembly must not
exceed 7.9 kilowatts for Model No. TN-8L
packaging.

(b) NTP conditions are 256C and one (1) bar.
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5.(b)(2) (Continued)

(iii) For the contents described in Item 5.(b)(1)(iii):

Three rod bundles. The maximum decay heat load and maximum free gas volume
are not to exceed the limits listed in Paragraph 5.(b)(2)(ii).

(c) Transport Index for Criticality Control

Minimum transport index to be shown on r
label for nuclear criticality control: 100

6. Group I and Group II fuel assemblies, either Zr or SS clad, and bundles of PWR and/or BWR fuel
rods that Individually meet all the appropriate specifications of 5.(b)(1)(i), 5.(b)(2)(i), 5.(b)(1)(iii), and
5.(b)(2)(iii) above may be packaged in any combination.

7. PWR assemblies may be shipped either with or without burnable poison rod, thimble plug, or control
rod assemblies.

B. As needed, appropriate component spacers may be used in the cask cavity to properly position the
fuel assemblies.

The maximum weight of the contents (fuel assemblies, component spacers, Inserts, irradiated
hardware, etc.) must not exceed 2,200 kg.

10. The cask cavity must be dry (no free water) when delivered to a carrier for transport Residual
moisture must be promptly removed from the cask cavity by the methods described In Annex I to
Chapter Vill of the application. For contents 5.(b)(1)(i) and 5.(b)(1)(iil), the cavity must be promptly
backfilled with 1.0 atm of helium, nitrogen, or argon gas.

11. Known or suspected failed fuel assemblies (rods) and fuel cladding defects greater than pin holes
and hairline cracks are not authorized.

12. For contents 5.(b)(1)(ii), the dryness verification test Is required but leakage tests for containment
assembly verification are not required.

13. The package contents must be so limited that under normal conditions of transport, the total dose
rates must not exceed 17 mremlhr at one meter from the surface of the package.

14. Any system used for cooling down the package must be provided with a pressure relief device set
so that the maximum pressure in the containment vessel cannot exceed 7 atmospheres during the
cool-down process.

15. The systems and components of each packaging must meet the periodic tests and criteria specified
In Chapter Vil of the application. The Keff verification and shielding efficiency verification tests In
Chapter Vil of the application must be performed on each packaging within the two year period
preceding any shipment of contents listed in 5.(b)(1)(i) and 5.(b)(1)(iii). The Keff verification and
shielding efficiency verification tests need not be performed on packaging during periods (which
may exceed two years) when only Irradiated hardware as specified In 5.(b)(1)(ii) is shipped.
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16. In addition to the requirements of 10 CFR Part 71:

(a) The package must be prepared for shipment and operated in accordance with the Operating
Procedures in the application dated March 25, 1991.

(b) Each package must be tested, repaired, and maintained in accordance with the Acceptance
Tests and Maintenance Procedures in the application dated March 25, 1991.

17. All valves, fittings, seals, and relief devices must be of the type, size, model and manufacture as
indicated on the design drawings. The resin material must be of the specifications stated in Annex
A to Chapter II of the application.

18. In accordance with Annex L to Chapter VIII, at periodic intervals not to exceed two years, the
thermal performance of the cask must be analyzed to verify that the cask operation has not
degraded below that which is licensed*. Following the Initial acceptance tests, the heat source may
be that provided by the decay heat from the loading of the package, provided that the heat source is
equal to at least 25% of the design heat load for the package. Each cask that fails to meet the
thermal acceptance criteria given In Annex L of the application must be withdrawn from service until
corrective action can be completed or the license amended to limit the package to a lower heat load.

*The thermal performance test is not required at periodic Intervals when the maximum decay heat
load per package does not exceed 25% of the design heat load.

09. The Configuration X lid shall be operated and maintained In accordance with Annex N to Chapter
Vill, in the application dated March 25, 1991.

20. The package authorized by this certificate Is hereby approved for use under the general license
provisions of 10 CFR §71.12.

21. Expiration date: May 31, 2006.

REFERENCES

Transnuclear, Inc., application dated March 25, 1991, and supplements dated April 22, 1991;
April 22, 1996; and March 22,2001.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brach, Director
Spent Fuel Project Office
Office of Nuclear Material Safety
and Safeguards

te: May 16, 2001
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2. PREAMBLE

a. This certificate Is Issued to certify that the package (packaging and cortents) described in Item 5 below meets the applicable safety standards set
forth In The 10, Code of Federal Regulations. Parl 71. Packaging and Transportato of Radoac UMateri.-

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations d the U.S. Departnent of Transportation or
other applicable regulatory agencies, Including the government of any country through or into which the package wll be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO (Name andAddress) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

Transnuclear, Inc. f Transnuclear, Inc., application dated March 25, 1991,
Four Skyline Drive A as supplemented
Hawthorne, NY 10532

4. CONDITIONS

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specfied below.

5.

(a) Packaging

(1) Model No.: TN-9

(2) Description

The TN-9 is a lead, steel and resin shielded Irradiated fuel shipping cask. The cask
approximates a right circular cylinder 1,718 mm In diameter and 5,756 mm long. The cavity
consists of three rectangular, stainless steel pressure vessels welded to end plates and a
circular stepped top flange, separated by thin copper plates. The bays are divided Into a total
of seven square compartments, 150 x 150 mm and 4,520 mm long. The main shielding
consists of 128 mm of lead, 26 mm of steel, and 150 mm of resin. A wet cement layer Is
located between the lead and the outer shell. Radial copper fins are welded to the outer
shell and cover the surface of the cask between each end drum.

The lid Is a welded stainless steel shell containing lead and resin shields. The pressure
vessel are closed and sealed by sixteen, 1-1/4-inch diameter bolts and two silicone rubber or
Viton 0-rings located within recessed grooves on the top flange. Each extremity of the cask
is surrounded by circular stainless steel drums reinforced by radial gusset plates and filled
with balsa wood. A disk shaped Impact limiter, constructed of carbon steel and balsa wood,
is fastened to each drum with four, 1-1/4-inch bolts. The vent and drain lines which
penetrate the inner cavity are equipped with positive closures. In addition, all access ports
are protected by the Impact limiters. Trunnions are used for lifting and tie-down of the
package. The weight of the package is approximately 36,000 kg.

(3) Drawings

The package is constructed in accordance with Transnuclear Drawing No. 9317.03, Rev. J.
The materials of construction and welds must be in accordance with Annex A, B, and C to
Chapter II of the application.
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5.(b) Contents

(1) Type and form of material

(i) Irradiated BWR uranium oxide fuel assemblies of the following specifications:

Fuel form
Cladding material
Initial fuel pin pressure at

100°F, psig
Maximum Initial U content/
assembly, kg

Maximum average Initial U-235
enrichment, wlo

Maximum bundle cross section, In
Maximum active fuel length, in
Average bumup, MWD/MTU
Minimum cooling time, day
Maximum weight/fuel assembly, kg

Clad U02 Pellets
Zr or SS

200

201

2.65
1f .: 5.52
- S . 144

36,500
150
300

(ii) Solid non-fissile irradiated hardware. As needed, appropriate component spacers
must be used when loading Irradiated hardware Into the cask cavity to limit
movement of the contents during accident conditions of transport.

(2) Maximum quantity of material per package

(i) Seven BWR assemblies. The maximum decay heat load per package Is not to
exceed 24.4 kilowatts and 3.5 kilowatts per assembly. As needed, appropriate
component spacers may be used in the cask cavity to properly position the fuel
assemblies.

(ii) The maximum weight of the contents (fuel assemblies, component spacers, Inserts,
irradiated hardware, etc.) must not exceed 2,110 kg.

(c) Transport Index for Criticality Control

Minimum transport index to be shown on
label for nuclear criticality control: 100

6. The cask cavity must be dry (no free water) when delivered to a carrier for transport. Residual
moisture must be promptly removed from the cask cavity by the methods described in Annex I to
Chapter Vill of the application. For contents 5.(b)(1)(i), the cavity must be promptly backfilled with
1.0 atm of helium, nitrogen, or argon gas.
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7. In addition to the requirements of Subpart G of 10 CFR Part 71:

(a) The package must be prepared for shipment and operated in accordance with the Operating
Procedures in Chapter Vil of the application.

(b) Each package must be tested and maintained in accordance with the Acceptance Test and
Maintenance Procedures in Chapter Vill of the application.

8. Known or suspected failed fuel assemblies (rods) and fuel with cladding defects greater than pin
holes and hairline cracks are not authorized. , ,.

9. For contents 5.(b)(1)(ii), the dryness verification test is required but leakage tests for assembly
verification are not required.

10. The package contents must be so limited that under normal conditions of transport, the total dose
rates must not exceed 14 mrern/hr at one meter from the surface of the package.

11. Any system used for cooling down the package must be provided with a pressure relief device set
so that the maximum pressure In the containment vessel cannot exceed 7 atmospheres during the
cool-down process.

12. The systems and components of each packaging must meet the periodic tests and criteria specified
in Chapter Vill of the application. Each packaging that falls to meet these criteria must be
withdrawn from service until corrective action has been completed.

13. All valves, fittings, seals, and relief devices must be of the type, size, model, and manufacture as
indicated on the design drawings. The resin material must be of the specifications stated In Annex
A to Chapter II of the application.

14. In accordance with Annex L to Chapter Vil, at periodic intervals not to exceed two years, the
thermal performance of the cask must be analyzed to verify that the cask operation has not
degraded below that which Is licensed*. Following the Initial acceptance tests, the heat source may
be that provided by the decay heat from the loading of the package, provided that the heat source Is
equal to at least 25% of the design heat load for the package. Each cask that falls to meet the
thermal acceptance criteria given in Annex L of the application must be withdrawn from service until
corrective action can be completed or the license amended to limit the package to lower heat load.

The thermal performance test Is not required at periodic intervals when the
maximum decay heat load per package does not exceed 25% of the design heat
load.
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15. The package authorized by this certificate is hereby approved for use under the general license
provisions of 10 CFR §71.12.

16. Expiration date: May 31, 2006.
I

REFERENCES

Transnuclear, Inc., application dated March 25, 1991, and supplements dated April 22, 1991;
April 22, 1996; and March 22, 2001. I

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brach, Director
Spent Fuel Project Office
Office of Nuclear Material Safety
and Safeguards

Date: May 16, 2001
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NRC FORM 618 CERTIFICATE OF COMPLIANCE U.S. NUCLEAR REGULATORY COMMISSION

10 CFR 71 FOR RADIOACTIVE MATERIALS PACKAGES

1. a. CERTIFICATE NUMBER b. REVISION NUMBER c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER e. TOTAL NUMBER PAGES

9023 8 USA/9023/B1 3F 1 4
2. PREAMBLE

a. This certificate is issued to certify that the packaging and contents described in Item 5 below, meets the applicable safety standards set forth in Title 10,
Code of Federal Regulations. Part 71, Packaging and Transportation of Radioactive Material."

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or other
applicable regulatory agencies, including the government of any country through or into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OFA SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION
a. ISSUED TO (Name andAddress) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION:

NAC International, Inc. Nuclear Assurance Corporation, application
655 Engineering Drive dated November 18, 1991, as supplemented.
Norcross, GA 30092

c. DOCKET NUMBER 71-9023
4. CONDITIONS

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below.

(a) Packaging

(1) Model No.: NLI-10/24

(2) Description

A lead, water, depleted uranium and high temperature polymer shielded shipping cask,
encased in stainless steel, equipped with balsa impact limiters, hand mounted to a
railcar which is considered to be an integral part of the packaging for normal
conditions of transport. The cask body is 204.5 inches long by 96 inches in OD. The
principal shielding consists of 6 inches of lead and 9 inches of water. Depleted
uranium plates are encased in the bottom end forging and cask inner closure head.
High temperature polymer sheet Is encased in the bottom end and positioned between
the inner and outer closure heads at the top end.

The lead shield is bonded between 0.75-inch stainless steel inner shell and a 2-inch
stainless steel outer shell. The outer shell is surrounded by a 0.75-inch stainless steel
water jacket shell. The three shells are welded to stainless steel forgings at both
ends. Four water expansion tanks are mounted to the railcar and are connected to the
water jacket by a flexible metal hose.

The primary containment vessel is comprised of the 0.75-inch inner shell and the inner
closure head. It is 179.5 inches long and has a 45-inch inside diameter. The inner
closure head is held in place by sixteen bolts and is sealed with a metallic O-ring.
Secondary containment is provided by the outer closure head which is bolted and has
a Viton or silicone O-ring seal. There is no direct penetration between the containment
cavity and the ambient. The two penetrations into the containment cavity are from
the space between the inner and outer closure heads, which has a single penetration
through the cask body connecting it with the ambient. The two lid penetrations are
sealed with 1.5-inch quick-disconnect valves and metal O-ring seals each in a valve
box arrangement.

The radioactive contents are positioned within the containment cavity using neutron
poisoned aluminum baskets and internal support structures. The PWR and BWR fuel
basket cavities are lined with neutron absorber sleeves composed of a silver-indium-
cadmium (80-15-5 w/o) alloy.
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NRC FORM 618A CONDMIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 2 - Certificate No. 9023 - Revision No. 8 - Docket No. 71-9023

5.(a) (2) Description (continued)

An auxiliary cooling system, mounted to the railcar, is used to maintain the cask and
fuel temperatures so as to facilitate handling and cooldown.

The fully loaded cask, excluding the railcar, is approximately 194,000 pounds, which
includes a maximum gross weight of the cavity contents of 34,100 pounds (fuel,
spacers, fuel basket, etc.).

(3) Drawings

The Model No. NU-10/24 shipping cask is constructed in accordance with the NL
Industries, Inc., and National Lead Company Drawing Nos. as specified on page XVIII-
1, Rev. 9, and page XVIII-2, Rev. 8, in Section XVIII of the application.

5.(b) Contents

(1) Type and form of material

Irradiated PWR and BWR uranium oxide fuel assemblies of the following specifications:

Fuel form Clad U02 pellets Clad U0 2 pellets

Cladding material Zr or SS_ Zr or SS

Maximum initial U
content/assembly, kg 475_ 200

Maximum average initial
U-235 enrichment, w/o 35 2.8

Maximum initial U-235;- - A
content/assembly, kg 16.6 5.6

Maximum bundle cross
section, inches 9.00 5.75

Fuel pin array size, 14x14/15x15 7x7/8x8
number of pins 16x16/17x17

Maximum active fuel
length, inches 144 144

Maximum specific power,
kw/kgU 40 27

Maximum average burnup,
MWD/MTU 35,500 29,700

Minimum cooling time,
days 150 150

The PWR type assemblies may be shipped either with or without control rods.
_ _ X1PX)1K)W)V2 A
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NRC FORM 618A CONDITIONS (contnued) U.S. NUCLEAR REGULATORY COMMISSION

Page 3 - Certificate No. 9023 - Revision No. 8 - Docket No. 71-9023

5.(b)(2) Maximum quantity of material per package

The maximum decay heat load per package not to exceed 70 kilowatts, and:

Ten PWR fuel assemblies or twenty-four BWR fuel assemblies.

Above assemblies must be contained in their respective fuel baskets as shown on NL
Industries, Inc., and National Lead Company Drawing Nos.:

70652F, Sheet 1, Rev. 7 PWR Fuel Basket,
Sheet 2, Rev. 5 10/24 Rail Cask

70653F, Sheet 1, Rev. 7 BWR Fuel Basket,
Sheet 2, Rev. 5 10/24 Rail Cask

5.(c) Transport Index for Criticality Control

Minimum transport index to be shown on
label for nuclear criticality control: 100

6. The maximum gross weight of the cavity contents must not exceed 34,100 pounds (fuel,
spacers, basket, etc.).

7. The containment vessel must be dry (no free water) when delivered to a carrier for transport.
Residual moisture must be promptly removed from the containment vessel by the methods
described in Section XVI of the application. The containment vessel must be promptly filled
with helium to 1.0 atm pressure.

8. Known or suspected failed fuel assemblies (rods) and fuel with cladding defects greater than
pin holes and hairline cracks are not authorized.

9. The cask contents must be so limited under normal conditions of transport that the following
measured dose rates be satisfied:

a) at one meter from the external radial midplane surface of the package: 625 times the
neutron dose rate plus 2.6 times the gamma dose rate will not exceed 1,000 millirems
per hour; and

b) at one meter from the external surface of the bottom of the package: 115 times the
neutron dose rate plus 2.0 times the gamma dose rate will not exceed 1,000 millirems
per hour.

10. The neutron shielding system and auxiliary cooling system must be filled with a mixture of
water and ethylene glycol (53% to 58% by weight ethylene glycol).

11. The neutron shielding system must be equipped with two pressure relief valves (one on the
cask and one on an expansion tank) set at 220 psig.

12. Any system used for cooling down the package must be provided with a pressure relief
device set so that the maximum pressure in the containment vessel cannot exceed 233 psig
during the cooldown process.
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NRC FORM B18A CONDITIONS (confinued) U.S. NUCLEAR REGULATORY COMMISS
(3-96)

Page 4 - Certificate No. 9023 - Revision No. 8 - Docket No. 71-9023

13. The systems and components of each packaging must meet the criteria for the periodic tests
specified in Section XVII of the application.

14. In addition to the requirements of Subpart G of 10 CFR Part 71:

(i) Each packaging must meet the acceptance tests and be maintained in accordance with
Section XVII of the application, and

(ii) The package must be prepared for shipment and operated in accordance with the
Operating Procedures of Section XVI of the application.

15. Prior to first use, each packaging shall meet the criteria for the acceptance tests specified in
Sections XIV and XV of the application, except that the prototype railcar test, meeting the
stated design criteria, need be performed only once.

16. Packaging is authorized for rail mode of transport only.-

17. Expiration date: July 31, 2003.

0 ~~REFERENCES -C

Nuclear Assurance Corporation application dated November. 18,9 991.

Supplements dated: February 7, 1992; and February 28 and November 25, 1997.
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FOR THE U.S. NUCLEAR REGULATORY COMMI

Cass R. Chappell, ief
Package Certification Section
Spent Fuel Project Office
Office of Nuclear Material Safety

and Safeguards
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Date July 9, 1998
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2. PREAMBLE

a. This certifcate Is Issued to certify that the package (packaging and contents) described In Item 5 below meets the applicable safety standards set
forth In Title 10, Code of Federal Regulations, Part 71, Packaging and Transportation of Radioactive Material.'

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies, Including the government of any country through or Into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO (Name andAddress) b. TITLE AND IDENTIFICATION OF REPORT OR APPUCATION
AEA Technology/QSA, Inc. AEA Technology/QSA Inc. application dated
40 North Avenue February 23, 1999, as supplemented.
Burlington, MA 01803

4. CONDITIONS

This certificate Is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below.

5. -

(a) Packaging

(1) Model No.: 741-OP

(2) Description

The Model No. 741-OP consists of gamma ray projector within a protective carbon steel
container. The protective container is of welded steel construction and Is approximately
32 inches long, 19 inches wide, and 18.5 inches high. Polyurethane foam and wood inserts

locate the Model No. 741 series projectors In the center of the container and provide impact
protection.

The 741 series projectors include the Model Nos. 741, 741 E, 741A, 741 AE,
741 B and 741 BE. The primary components of the projector consist of an
outer steel shell, internal bracing, polyurethane foam, depleted uranium
shield, and an ASH tube. The radioactive contents are securely positioned in
the SUS tube by a source cable locking device and shipping plug. A 1/4-thick
steel shipping plate is bolted over the source locking mechanism for additional
protection during transport. Tamper-proof seals are provided on the outer
steel container. The dimensions of the projector are approximately 19 1/8
inches long, 13 7/8 inches wide, and 11 3/8 inches in height. The maximum
weight of the package is 515 pounds, and the maximum weight of the
projector Is 360 pounds.

(3) Drawings

The package is constructed in accordance with AEA Technology/QSA, Inc. Drawing Nos.
R74190, Rev. E, Sheets 1-5; R741 NP, Rev. B; R85790, Rev. A, Sheets 1-2; R85791,
Rev. A, Sheets 1-2; R67691, Rev. A; R67692, Rev. A; R97010, Rev. E, Sheets 1-3; R9701 1,
Rev. C; and R97012, Rev. D, Sheets 1-2.
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION

10 CFR ? CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

a. CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER I PACKAGEIDENTIFICATIONNUMBER I PAM PAGES

Il. 9027 | 17 71-9027 USA/9027/B(U)-85 2 OF 3

5. (b) Contents
(1) Type and form of material

Cobalt-60 or iridium-1 92 as sealed sources which meet the requirements
of special form radioactive material.

(2) Maximum quantity of material per package.

33 curies of cobalt-60; or
240 curies of iridium-192 (output).

Output curies are determined in accordance with American National Standard
N432-1980, "Radiological Safety for the Design and Construction of Apparatus for
Gamma Radiography."

6. The source shall be secured in the shielded position of the packaging by the source assembly lock,
lock cap and safety plug assembly. The source assembly lock, lock cap and safety plug assembly
must be fabricated of materials capable of resisting a 14750F fire environment for one half hour and
maintaining their positioning function. The locking ball of the source assembly must engage the
locking device. The flexible cable of the source assembly and shipping plug must be of sufficient
length and diameter to provide positive positioning of the source in the shielded position.

7. The nameplates shall be fabricated of materials capable of resisting the fire test of 10 CFR Part 71
and maintaining their legibility.

8. In addition to the requirements of Subpart G of 10 CFR Part 71:

(a) The package shall be prepared for shipment and operated in accordance with the Operating
Procedures in Section 7 of the application; and

(b) The package must meet the Acceptance Tests and Maintenance Program of Section 8.0 of
the application.

9. The package authorized by this certificate is hereby approved for use under the general license
provisions of 10 CFR 71.12.

10. Expiration date: February 28, 2006.
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REFERENCES

AEA Technology/QSA, Inc. application dated February 23, 1999.

Supplements dated: April 20, June 7, and September 16 and 21, 1999; June 9, 2000; January 15 and
July 18, 2001.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brach, Director
Spent Fuel Project Office
Office of Nuclear Material Safety

and Safeguards

Date: SeprtambprJ3, 2001
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CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGE

a This certificate 13 issued to certify that the package (packaging and contents) described In Item S below meesb to applicable safety standards set
forth in Title 10, Coda of Fadoral Regulations, Part 71, 'Packaging and Transportabon of Radioactive Material"

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies. Including the govemment d any country though or Into which the package will be transported.

THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION
a ISSUED TO (arns andAdiess) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

Department of the Navy
Naval Sea Systems Command

Detachment
Radiological Affairs Support Office
PO Drawer 0260

Teledyne Energy Systems application
dated November 12, 1990, as supplemented

c. DOCKET NUMBER 71-9030

5. (a) Packaging
4r -**

..1

(1)

(2)
I..; S

.4EAM

s. The tq.0 or components include:
flange, M electrical connectors.
Fo the M06Jl Nos. are as follows:
X1z, 4.X

Weight (lb)

2,700
3,200

(3) Drawings

The packagin 'e.<q.nstruce in.-g~ordance with the following Drawing
Nos.: JT

Model No. Drawinq Nos.

MW-3000
Sentinel-8

Martin Co. Drawing No. 471A1 000000
Isotopes., Inc. Drawing No. J-30856-003-1 0000

(b) Contents

(1) Type and form of material

Strontium 90 titanate doubly encapsulated in Hastelloy fuel capsule which
meet the requirements of special form radioactive material.
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Certficate No. 9

6. Eye-bolts
devices c

CONITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSIOK

Page 2 of 2 Pages9030 ReAsion No. 9 Docket No. 71-9030

(2) The maximum quantity of material per package

Model No.

MW-3000
Sentinel-8

Quantity

25,000 Curies
40,000 Curies

; shall be removed or covered during transportation to prevent their use as tie-down
of packages.

7.

8.

9.

The MW-3000 and Sentinel-8 shall have their top steel cover plate bolted to the outer wrought
steel shield at all times except when maintenance operations are being performed on the generator
which require removal of the top steel qgpvrl; *xz

Fabrication of additional units 06t-dithorized.

In additioDn to the

(a) The package shall "
procedures in theapIe'

.. . ._
(b) The package

supplement d

with the operating

pgram in the

ler the general license

q

I

10. The packages authotj
provisions of 10 CFR

11. Expiration date: Octol I
REFERENCES

ITeledyne Energy Systems applicatidci dared November 12. 1 8<0.
. -4. .,* T'

Teledyne supplement dated: February 1, 19!1 All %7

'Department of the Navy supplement dated: February 7, 1994, and September 20, 1995, April 16,
1998, and April 27, 2000. I

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brach, Director
Spent Fuel Project Office
Office of Nuclear Material Safety

and SafeguardsI Date: July 28, 2000
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[NRC FORM 518 U.S. NUCLEA REGULATORY COMMISSION
10 71 CERTIFICATE OF COMPLIANCE

FOR RADIOACTIVE MATERIAL PACKAGES
Ii 1. a CERTIFICATE NUMBER

I.
b. RESION UDER IaDCTNME

PACKAE IDENTIFICATION NUMBER PE

I USA9034/AF L 1
PAGES

OF 39034

2. PREAMBLE

a. This certcat is issued to certify that the package (packaging and contents) described in Item 5 below mets the applicable saety stadards set
forth In Title 10. Code of Federal Regulations. Part 71, PPackaging and Transportation of Radioactive Material.

b. Ths cerficate does not relevo the consignor from compliance wth any requirement o the reguations f th U.S. Depatrtent od Transportation or
other applicable regulatory agencies. Including the government of any country through or Into which the package will be transported.

3. THIS CERTIFICAtE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPUCATION

a. ISSUED TO flName andAddress) b. TITLE AND IDENTIFICATION OF REPORT OR APPUCATION
General Atomics ..Qneral Atomics application dated October 4, 1995,
P.O. Box 85608 d "-. 4 .,, s,

San Diego, CA 92186-9784 ,

NDITIONS

es c n firents of 10 CFR Part 71, as appilcal e conditons specified below.

4. COI

This
-

5.
-?..t.....

(a) Packa!

(1)

(2)

jing'

& Ia 2 k . - -

r40 ' .

tt ~f :-

TRIGA*, -packaging Is a steel drum,
approxrmately 28 4flW~s er'bjM39 B 4 inches'hsgh. The Inner vessel is a 5-
inch Schedule 40 car~on st .DiIions of th iinner vessel are
approxirnatI 31 inches in 1bw^lth a 1/4Zinch thicitwall and a 5-inch inside
diameter. The-top of the inner vessel is a threaoe pipe cap and the bottom Is a
welded 1/4-1nch Utick flat disc. The inner xesselt ~entered and supported within the
outer packaging by~jght,Y38-inch di ret braced, support spacer rods. The void
between the inner vessel; id t 64Wr packaging is filled with vermiculite tamped to
a minimum density of 4.5 lbs/It . Maximum gross weight including contents is
approximately 235 pounds.

(3) Drawing

The packaging Is constructed in accordance with General Atomic Company Drawing
No. TOS396C160, Rev. G.
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5. (b) Contents

(1) Type and form of material

TRIGA fuel elements containing uranium-zirconium-hydride or
erbium-uranium-zirconium-hydride with nominal fuel composition (excluding erblum
content) as described in Table A.1-1 of the October 4, 1995 application, and clad with
stainless steel, aluminum or Incoloy. Uranium enriched to a maximum 93.5 wlo in the
U-235 isotope. The H to Zr atomic ratio within the fuel meat must not exceed 1.65.

(2) Maximum quantity of r 1tarl pai 0" 9p

U-235 content.pb'to exceed 1.39 kg, contained6 a. maximum of 7
1.5-inch diafeter fuel elements, or a maximum .2o 5'0,5-Inch diameter fuel
elements, tWth nominal fuel composition (excluding erbium content) as described In
Table A.1'42(Rev. 1) of the October 4, 1995, applicationr'-wFor enrichments greater
than.5v~WeigMpprtent U-235, uranium content ot-46 exceed an A2 quantity.

(c) Transport Index for CritiatCoptro:

Minimum transport lnde'' bh "' on-,o:n , -'
label for nuclear criti~lii

*- .. *

6. In addition to the

(a) The package shall be
the Operating' Procedus of

(b) The packaging mnOtslmneet the
the application. ij.t

P'art j ;

:o.*ated in accordance with
-dlcation.

and Maint.thance Program of Chapter 9 of

7. The package authorized by this ceificatA&is berebfitappred for use under the
general license provisions of 10 CFR §71i12. ' e f

B. Expiration date: December 31, 2005. I

175



REFERENCES

General Atomic Company application dated October 4, 1995.

Supplements dated: December 5, 1995, and October 16, 2000.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

... ~
D~ate: November 3, 2000 -

?'-:

- 'I

,EW iliarbrit;Director
.Spent FuelProject'ti,
Office of Nuclear MateAW-Safety
and Safeguards

f.ai..*'L. J'. .- .,

I, -2,:P, ; : ; . or

St..n

V.AS * .4. -X1.. .e ,*RV2

�-.- 1.

I 1.I
4 .I,

1--.11,
'j.

A . ,
.3

-P- ! "A

eMlig;
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2. PREAMBLE

a. This certificate Is Issued to certify that the package (packaging and contents) described in Item 5 below meets Fe applicable safety standards set
forth In Title 10, Code of Federal Regulations. Part 71. 'Packaging and Transportation of Radioactive Materal..

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies, Including the government of any country through or into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO (Name andAddress) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

AEA Technology/QSA, Inc. AEA Technology/QSA, Inc. application dated
40 North Avenue - February 15,1999, as supplemented.
Burlington, MA 01803

4. CONDITIONS

This certificate Is conditional upon fulfilling the requirements of 1O CFR Part 71, as applicable, and the conditions specified below.

(a) Packaging

(1) Model No.: 680-OP

(2) Description

The Model No. 680-OP consists of a gamma ray projector within a protective carbon steel
container. The protective container Is of welded steel construction and is approximately
32 inches long, 19 Inches wide, and 18 1/2 inches high. Polyurethane foam and wood
inserts locate the Model 680 series projectors in the center of the container and provide
impact protection.

The 680 series projectors include the Model Nos. 680, 680E, 680A, 680AE,
680B and 6808E. The primary components of the projector consist of an
outer steel shell, internal bracing, polyurethane foam, depleted uranium
shield, and an OSO tube. The radioactive contents are securely positioned in
the OS" tube by a source cable locking device and shipping plug. A 1/4-inch
thick steel shipping plate is bolted over the source locking mechanism for
additional protection during transport. Tamper-proof seals are provided on the
outer steel container. The dimensions of the projector are approximately 21
inches long, 14 5/8 inches wide, and 11 13116 inches high. The maximum
weight of the package Is 615 pounds and the maximum weight of the
projector is 465 pounds.

(3) Drawings

The package is constructed in accordance with AEA Technology/QSA, Inc. Drawing Nos.
R68090, Rev. E, Sheets 1-5, R68ONP, Rev. B, R85791 Rev. A, Sheets 1-2, R67691, Rev. A, |
R67692, Rev. A, R9701 1, Rev. C, R9701 0, Rev. E, Sheets 1-3, and R97013, Rev. F,
Sheets 1-2.
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(b) Contents

(1) Type and form of material:

Cobalt 60 as sealed sources which meet the requirements of special form radioactive
material.

(2) Maximum quantity of material per package:

110 curies (output) - - -

Output curies are determined in accordance with American National Standard N432-1980,
'Radiological Safety for the Design and Construction of Apparatus for Gamma
Radiography."

6. The source shall be secured in the shielded position of the packaging by the source assembly lock,
lock cap and safety plug assembly. The source assembly lock, lock cap and safety plug assembly
must be fabricated of materials capable of resisting a 14756F fire environment for one half hour and
maintaining their positioning function. The locking ball of the source assembly must engage the
locking device. The flexible cable of the source assembly and shipping plug must be of sufficient
length and diameter to provide positive positioning of the source in the shielded position.

7. The nameplates shall be fabricated of materials capable of resisting the fire test of 10 CFR Part 71
and maintaining their legibility. . - '

8. In addition to the requirements of Subpart G of 10 CFR Part 71:

(a) The package must meet the Acceptance Tests and Maintenance Program of Section 8 of
the application; and

(b) Each package shall be operated and prepared for shipment in accordance with Section 7 of
the application.

9. The package authorized by this certificate is hereby approved for use under the general license
provisions of 10 CFR 71.12.

10. Expiration date: May 31, 2005.
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION

X10CFR 71 CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

' . CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER I PAGE PAGES

9035 18 71-9035 USA/9035/B U-5 3 OF 3

REFERENCES

AEA Technology QSA, Inc. application dated February 15, 1999.

Supplements dated: April 20, June 7, and September 16 and 21, 1999; January 18 and June 9, 2000; and
July 18, 2001.

FOR THE U.S. NUCLEAR REGULATORY
COMMISSION

E. William Brach, Director
Spent Fuel Project Office
Office of Nuclear Material Safety

and Safeguards

Date: Semb- 1, 2001
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
ItI ICFR 71 CERTIFICATE OF COMPLIANCE

FOR RADIOACTIVE MATERIAL PACKAGES
I. CERFICATENUMBER b RE1SONNUMBER I c.DCKETNUMBER | PACKAGE IDENwKCAT1oN NUMBER PAGE PAGES

9036 7 10 I 71-9036 I USA/9036/B(U)-85 1 OF 2

2. PREAMBLE

a TNs certifica is issued to certiy tat the package (pacag and contents) described n ItemS below meets the applicable safdy standards set forthi
Trite 10, Code of Federal Regulations, Part 71, 'Packaging and Transportation of Radioactiv Materlai.

b. This cerfflcate does not reli eve t consignor from compliance with any requirement of the regulations of th U.S. Department o Transportation or otherapplicable regulatory agencies. Inckiding the government of any country through or Into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPUCATION

a ISSUED TO (Name andAdcress) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

Source Production & Equipment Co mr uocution & Equipment Company
1 3 TealStreet % tappti Aated February 28, 2001

St. Rose, LA 70087-9691 & \t

4. CONDITIONS t .

This certificate is conditional upon fulfig ants of 10 CFR Part 71, as applicable, df d specified below.

5.

(a) Packa(]Ing A. .I .,. ,

2) Desc*npt~o ..N"

ag aep;eted uranium shielded
radiographic ang T .so anger cofiration is that of a
rectan t box appr6mtm imp x wde x deep. All fittings and
source lo ing components ar,,.roected and ento5.d with a 1/8 carbon steel
outer shell. Tl inner receptacle consists of a.u)Ianhiim shield equipped with two
closed bottom Zircafloy or titanium J: tubes, e&of which may house one "pigtail
type" special form sotce 4.rh.Rvervce..a 12-gallon, 20- or 22-gage steel drum
partially filled with foam. the wight f the source changer Is 51 to 70 lbs. The
weight of the overpack is 19 to 22 lbs. Up to 8 lbs. of ancillary equipment may be
included within the overpack. The ma)dmum gross weight of the package Is 100 lbs.

(3) Drawings

The package is constructed in accordance with Source Production & Equipment
Company Inc. Drawing Nos. B322000, Rev. (1); B31 1000, Rev, (2); B311001,
Rev (1); and B311002, Rev. (0). i

(b) Contents

(1) Type and form of material

Iridium-1 92 as sealed sources that meet the requirements of special form radioactive
material.
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(b) Contents cont'd

(2) Maximum quantity of material per package

Two sealed sources with a combined activity not to exceed 240 curies.

6. Tungsten shield pads, with dimensions up to approximately 2-inches diameter and 1/2-inch thick,
may be welded to the inside surface of th soirce hanger housing.

7. The nameplate shall be fabrcahted&i materials capable resiSting the fire test of 10 CFR Part 71
and maintaining its legibility

8. In addition to the requments of Subpart G of 10 CFR Part 71: X

a. The package`shall be prepated for shipment and ope r'ted in acordance with the Operating
Procedures of Sectiont 'f hconsolidated applt16on datedFebruary 28,2001.

b. The package must meet e.ptaceests 4intenancelPgram of Section 8.0 of
the consoldaed applicaindtd~buay2.~

9. The package aut*cized bhs ue ur the general license
provisions of 1 0 CFR .§71.~ I~' '

10. Expiration date: Octaber 31,

X REFERNCES

Source Production & Equipment Cotpar..,applications dated Septenlr 27, 2000, and
February 28, 2001. S Ax ,

Supplements dated: April 11 and May 11, 2001

FOR THE U.S. NUCLEAR REGULATORY
COMMISSION

E. William Brach Director
Spent Fuel Project Office
Office of Nuclear Material Safety

and Safeguards

Date: June 20, 2001
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2. PREAMBLE

a. This certificate is issued to certify that the package (packaging and contents) described in item 5 below meets the applicable safety standards set
forth In Titde 10. Code of Federal Regulations, Part 71, Packaging and Transportation of Radioactive Material.

b. ThIS certificate does not relieve the consignor from compliance with any reqireaent of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies, including the government of any country through or Into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO pNam. andAddress) b. TITLE AND IDENTiFICATION OF REPORT OR APPLICATION

General Atomics .... M neral Atomics application dated October 4, 1995,
P.O. Box 85608 5 L-.. aa mpp~eented.
San Diego, CA 92186-9784 ,: ,.

4. CONOmONS -.. r

This certificate Is condiUonal upon fttiilng tiireecqvments of 10 CFR Part 71. as appilcableanihe6 condions specified below.

TRIGA.lugel "q 1,-:Th Iter packbging is a steel drum,
approxmal M! i mn S let~er' 1i!nches hai- The inner vessel is a 5-

inch Scoe'dple 40 carbon so0t sp.i Virietons of lie inner vessel are
approximrpX 50 inches in'fioglik th a 1/inch tbick.wall and a 5-inch inside
diameter. Thptop of the inner vessel Is a threadoa;pipe cap and the bottom is a
welded 1/4-iri~c.thick flat disc. The inner vessel' centered and supported within the
outer packaging byjpght. 3/8inch dia Uete braced, support spacer rods. The void
between the inner vepseldiWoiiter pakaging is filled with vermiculite tamped to
a minimum density of 4.5 lbs/ft3. Maximum gross weight including contents is
approximately 330 pounds.

(3) . Drawing

The packaging is constructed in accordance with General Atomic Company Drawing
No. TOS396C161, Rev. F.
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NRIC FORM Ole U.S. NUCLEAR REGULATORY COMMISSION

CFR71 CERTIFICATE OF COMPLIANCE
. FOR RADIOACTIVE MATERIAL PACKAGES

i 1. CERTIFICATE NUMBER b. REVISION NUMBER DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES

9037 1 71-9037 | USA/90371AF 2 OF 3

5. (b) Contents

(1) Type and form of material

Special function TRIGA fuel elements containing uranium-zirconium-hydride or
erbium-uranium-zirconium-hydride whose fuel portion has nominal compositions
(except erbium content) as described in Table A.1 -1 of the October 4, 1995,
application, and clad with stainless steel, aluminum or incoloy. Uranium enriched to a
maximum 93.5 wlo in the U-235 isotope. The H to Zr atomic ratio within the fuel
meat must not exceed 1.65. - .

(2) Maximum quanlty 0ifnaterial per package,

U-235 conte tinot to exceed 1.39 kg, contained in-'a' -aximum of 7
11.5-inchAiameter fuel elements, or a maximum of 25 O'.$-inch diameter fuel
elementsiwhiose fuel portion has nominal compositions (ixcept erbium content) as
descid in By,4.1-2 (Rev. 1) of the Octoe 4; 1595, pplication. For
enrichments grWt, than 5 weight percent' LI35' uranium content not to exceed an
A2 quantity.

(c) Transport ndex for Critic .trov i. .,

Minimum Tn spo rg t WI On
label for nuclear CO,., t0

A In Rrirdiftinn tn the relihturementfbo61G-r1a87
*. .,> --. ', ,-

(a) The package s iralbe prepared f6ii1tanipe,
the Operating ProqdOures of Chapte ofthe applical

(b) The packaging must meett h1Acceptance Testsaind
the application. - * m A i 'il

i. aocordance with

Program of Chapter 9 of

7. The package authorized by this certificate is hereby approved for use under the
general license provisions of 10 CFR §71.12.

8. Expiration date: December 31, 2005. I
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REFERENCES

General Atomic Company application dated October 4, 1995.

Supplements dated: December 5, 1995, and October 16, 2000.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

I.

-P.t.; .

Date: November 3, 2000
Has.

.,

-. , laffB~hkector
. ir' VSp nt Fuel Project Olic e

'i Office of Nuclear MateriSafety
and Safeguards

. -g .

J% ; -

< hi; tar ; it w

L I

311P, ft , * : '.3.1 -L-6 ;1,1 1,
,. p v.
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2. PREAMBLE

a. Ths certificate Is Issued to certify that the package (packaging and contents) described in tern 5 below meets the applicable safety standards set
forth In Title 10, Code of Federal Regulations, Part 71, Packaging and Transportation of Radioactive Material.'

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies, including the government of any country through or into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a ISSUED TO (Name ndW Addrss) . b. TiTLE AND IDENTIFICATION OF REPORT OR APPLICATION

AEA Technology OSA, Inc. Amersham Corporation application dated I
40 North Avenue May 11, 1995, as supplemented
Burlington, MA 01803

4. CO4NDITONS

This certificate Is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below.

5.,

(a) Packaging - -

(1) Model No.: 715
4,,

(2) Description

A protective overpack for radiographic devices. The overpack consists of an MS-27683-2,
18-gauge steel drum; 14.gauge clamp closure ring fastened by a bolt; 1.5 inches of Mi1-I-
2781 or Mil-281 9 high temperature Insulation; and a molded rubberized hair filler material.
Overall dimensions of the overpack are approximately 15.5-Inch diameter by
24-inch high. Maximum weight Including contents is 105 pounds.

(3) Drawings

The radiographic devices, as secondary packaging authorized for use In
the overpack are constructed in accordance with the following Sentinel, Amersham
Corporation Drawing Nos.:

Model No. Drawing Nos.

Overpack R715, Rev. B
533 R53390, Rev. A
616 R61690, Rev. A
644 R64490, Rev. A
713 R71390, Rev. A
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5. (b) Contents

(1) Type and form of material

Iridium 192 as sealed sources that meet the requirements of
special form radioactive material.

(2) Maximum quantity of material per package

(i) 120 curies (output) contained In the Model No. 533, Model No. 644 or
Model No. 713 radiographic device. >

(ii) 240 (output) curies contained in the Model No. 616 radiographic device.

Output curies are determined In accordance with American National Standard
N432-1980, "Radiological Safety for the Design and Construction of Apparatus for
Gamma Radiography.0

6. Source assemblies for use in this packaging are limited to those assemblies as Identified in
Technical Operations, Inc. Drawing No. C42400, Rev. F, Sheet 2, and Sheet 3 of 3, and Drawing
Nos. 42401, Rev. 0, 42409, Rev. B.

7. Separate molded fillers shall be used for each model type radiographic device to ensure a snug fit
within the overpack.

8. Nameplates shall be fabricated of materials capable of resisting the fire test
of 10 CFR Part 71 and maintaining their legibility.

9. In addition to the requirements of Subpart G of 10 CFR Part 71:

(a) The package shall be prepared for shipment and operated in accordance
with Section 7 of the application, as supplemented.

(b) Each package must be tested and maintained in accordance with the acceptance tests and
maintenance program in section 8 of the application, as supplemented.

10, The packaging authorized by this certificate is hereby approved for use under the general license
provisions of 10 CFR §71.12.

11. Expiration date: February 28, 2003. This certificate will not be renewed.
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REFERENCES

Amersham Corporation application dated May 11, 1995.

Supplements dated: November 29, 1995; and November 28, 2000.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brach, Director
Spent Fuel Project Office
Office of Nuclear Material Safety?
and Safeguards

Date:- February 23, 2001
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NRC FORM 618
(3-96)
10 CFR 71

U.S. NUCLEAR REGULATORY COMMISSIONCERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIALS PACKAGES

1. aL CERTIFICATE NUMBER 9 b. REVISION NUMBER c. PACKAGE IDENTIFICATON NUMBER | PAGE NUMBER . TOTAL NUMBER PAGES

9056 111 1 USA/9056/B(U) | 1 2
2 PREAMBLE

a. This certificate is issued to certify that the packaging and contents described in Item 5 below, meets the applicable safety standards set forth in Title 10,
Code of Federal Regulations. Part 71, 'Packaging and Transportation of Radioactive Material."

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the US. Department of Transportation or other
applicable regulatory agencies, including the government of any country through or into which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION. ISSUED TO (Name rea ddress) b. TITLE AND IDENTIFICA71ON OF REPORT OR APPLICATION:
Source Production and Source Production and Equipment Company Inc.,

Equipment Company, Inc. application dated March 24, 2000, as supplemented.
113 Teal Street
St. Rose, LA 70087

c. DOCKET NUMBER 71-9058
4. CONDITIONS

This certificate is conditional upon fulfilling the requiremenat of 10 CFR Part 71, as applicable, and the conditions specified below.
1. re e-a _;

J. tat r-ca~aging

(1) Model No.: SPEC 2-T

(2) Description

A steel encased, uranium shielded Gamma Ray Projector. Primary components consist of
an outer steel shell, internal bracing, depleted uranium shield, and a Zircalloy USE tube. The
contents are securely positioned in the Zircalloy *S3 tube by a source cable locking device
and shipping plug. The unit resembles a rectangular box approximately 13-3/8o long by 4-
11/160 high by 4-3/8* wide with a maximum gross weight of 56 pounds.

(3) Drawings

The packaging is constructed In accordance with Source Production and Equipment
Company, Inc. Drawing Nos. 12688-1, Rev.' (2); 788-1, Rev. (4); and 788-2, Rev. (0).

The packaging may "also be as shown' in Source Production and Equipment Company
Drawing No. 1000, Rev. (0), provided fabrication was completed prior to June 8, 1989.

The overpack is a 12 gallon open head 20 or 22 gauge National Motor Freight Classification
100-H, or succeeding issues, Item 260 steel drum constructed in accordance with Source
Production and Equipment Company, Inc. Drawing No. 53189-2, Rev. (2).

(b) Contents

(1) Type and form of material

Iridium 192 as sealed sources which meet the requirements of special form radioactive
material..

(2) Maximum quantity of material per package

225 curies

I
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NRC FORM 618A CONDMONS (coninucd) U.S. NUCLEAR REGULATORY COMMISSION

Page 2 - Certificate No. 9056 - Revision No. 11 - Docket No. 71-9056

6. The source must be secured in the shielded position of the packaging by the shipping plug, source
assembly, and locking device. The shipping plug and source assembly used must be fabricated of

materials capable of resisting a 14750F fire environment for one-half hour and maintaining their
positioning function. The source assembly ball stop must engage the locking device. The flexible
cable of the source assembly and shipping plug must be of sufficient length and diameter to provide
positive positioning of the source in the shielded position.

The nameplates must be fabricated of materials capable of resisting the fire test of 10 CFR Part 71
and maintaining their legibility.

8. For transportation of more than 45 curies per package in private carriage the shipment must be in
accordance with 49 CFR 173.441 (b).

9. For transportation of more than 45 curies per package by a common carrier, the package must be
within a protective overpack as described and constructed in accordance with 5(a)(3).

10. In addition to the requirements of Subpart G of 10 CFR Part 71:

(a) The package shall be prepared for shipment and operated in accordance with the Operating
Procedures of Section 7.0 of the application, as supplemented; and

(b) The package must meet the Acceptance Test and Maintenance Program of Section 8.0 of
the application, as supplemented. -

11. The packaging authorized by this certificate is hereby approved for use under the general license
provisions of 10 CFR §71.12.

12. Expiration date: April30,2005. ? -s

REFERENCES

Source Production and Equipment Company, Inc. application dated March 24,2000.

Supplement dated: March 30, 2000.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brach, Director
Spent Fuel Project Office
Office of Nuclear Material Safety

! Date:__/4,r/ iaS zoo0 and Safeguards
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2. PREAMBLE

a. This certificate Is issued to certify that the package (packaging and contents) described In Item 5 below meets the applicable safety standards set
forth in Titte 10, Code of Federal Regulations, Part 71, 'Packaging and Transportation of Radioactive Material.

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies, including the government of any country through or Into which the package will be transported.

& THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPUCATION

a. ISSUED TO #7Vame and Address)

U.S. Department of Energy
Washington, DC 20585

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

U.S. Department of Energy application dated
November 7, 1991, as supplemented

4. CONDITIONS

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below.

5.
(a) Packaging

(1) Model No.: BCL-3

(2) Description

Steel encased, lead shielded shipping package. The packaging is provided with a recessed,
plug-type lid and a gasketed, bolted closure; lifting and tie-down devices; and a drain line
penetration. Containment for the contents is provided by an Inner can assembly or by
material in special form. The packaging dimensions, weight, and shielding are as follows:

Exterior height, in.
Exterior diameter, in.
Cavity height, in.
Cavity diameter, in.
Lead shielding, in.
Loaded weight, lb.

26.4
19.0
10.5
4.5
6.0
2,800 (Incl 110-1b. skid)

(3) Drawings

The packaging is constructed in accordance with Battelle Memorial Institute Drawing No.
BCL3-01, Sheets 1 & 2, Rev. C.

The inner can assembly is constructed in accordance with Battelle Memorial Institute
Drawing No. BCL3-38, Rev. B.
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5. (b) Contents

(1) Type and form of material.

Byproduct material, source material, and special nuclear material in solid metal or
oxide form, which is packaged within the inner can assembly specified in Item
5(a)(3), or which meets the requirements of special form radioactive material.

(2) Maximum quantity of material per package

Not to exceed 300 watts decay heat, and

(i) Fissile material not to exceed 100 grams U-235 equivalent mass.

(ii) Fissile material not to exceed 2,000 grams U-235 equivalent mass.

(c) Transport Index for Criticality Control (Criticality Safety Index)

Minimum transport index to be shown on
label for nuclear criticality control:

For contents described in 5(b)(1)
and limited in 5(b)(2)(i): 0.4

For contents described in 5(b)(1)
and limited in 5(b)(2)(l1): 100

6. The U-235 equivalent mass must be determined by the following method:

U-235 equivalent mass equals U-235 mass plus 1.75 times U-233 mass plus
1.60 times Pu mass.

7. Plutonium in excess of 20 curies per package must be in the form of metal, metal
alloy, or reactor fuel elements.

8. At the time of delivery of the loaded package to a carrier for transport, the package contents must
be (1) dry (contents of Inner can assembly must not decompose up to a temperature of 7500F) and
the fissile material unmoderated (H to X atomic ratio less than 2) and (2) s0 limited that the dose
rate will not exceed 10 millirem per hour at three (3) feet from the external surface of the package.

9. The maximum gross weight of the cavity contents must not exceed 40 pounds (inner can assembly,
radioactive material, etc.).
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10. In addition to the requirements of Subpart G of 10 CFR Part 71:

(a) Each package shall be maintained in accordance with Section 8.0 of the application, as
supplemented.

(b) Each package shall be operated and prepared for shipment in accordance with
Section 7.0 of the application, as supplemented.

11. The package authorized by this certificate is hereby approved for use under the
general license provisions of 10 CFR §71.12.

12. Expiration date: September 30,2007.

REFERENCES

U.S. Department of Energy application dated November 7, 1991.

Supplement dated: April 10, 1992; January 27 and August 18, 1997; and July 29, 2002.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brach
Spent Fuel Project Office
Office of Nuclear Material Safety

and Safeguards

Date: September 20, 2002
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