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FOREWORD

This directory contains a Summary Repert of the U.S. Nuclear Regulatory

Commission's Approved Packages (Volume I), all Certificates of Compliance
Volrme 2;. and Summary Report of NRC Approved Quality Assurance Programs
Volume 3) for Radioactive Material Packages effective September 30, 1984,

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

of information on packagings which have been approved by the U.S. Nuclear
Regulatory Commission. To assist in identifying packaging, an index by
Mode! Number and corresponding Certificate of Compliance Number is
included at the back of Volumes 1 and 2 of the directory. A listing by
packaging types is included in the back of Volume 2. An alphabetical
listing by Company name is included in the back of Volume 3 for approved
QA programs. The Summary Reports include a listing of all users of each
package design and approved QA programs prior to the publication date of
the directory.

Shipments of radicactive material utilizing these packages must be in
accordance with the provisions of 49 CFR §173.471 and 10 CFR Part 71, as
applicable. In satisfying the requirements of Section 71,12, it is the
responsibility of the licensees to insure themselves that they have a
copy of the current approval and conduct their transportation activities
in accordance with a Nuclear Regulatory Commission approved quality
assurance program. Copies of the current approval may be obtained from
the U.S. Muclear Regulatory Commission Public Document Room files (see
Docket No. listed on each certificate) at 1717 H Street, Washington, DC
20555, Note that the general license of 10 CFR §71.12 does not authorize
the receipt, possession, use or transfer of byproduct, source or speciil
nuclear material; such authorization must be obtained pursuant to 10 CFR
Parts 30 to 36, 40, or 70.

Please note that not all packages have been generally licensed in accordance
with 10 CFR §71.12(d). If a person desires to use a package which s

not generally licensed, please contact the Transportation Certification
Branch, U.S. Nuclear Regulatory Commission, concerning steps that must

be taken to obtain a general license for the package.

Comments which would make future revisions of this Directory more useful
are invited and should be directed to the Transportation Certification
Branch, U.S. Nuclear Regulatory Commission.

Transportation Certification Branch
Division of Fuel Cycle and

Material Safety, NMSS
U.S. Nuclear Regulatory Commission
Washington, DC 20555




CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIALS PACKAGES

Y ——— S— S—
1 a CERTIFICATE NUMBER [n REVISION NUMBER ¢ PACKAGE IDENTIFICATION NUMBER 7,1 PAGE NUMBER 'Y. TOTAL NUMBER PAGES
]
|

A EESENEEN | usa/0361/B(U)F | 1 | 4

2 PREAMBL
a  This certificate is issued 1o cerlity that the packaging and contents described initem 5 beiow. meets the applicable satety standards set forth in Titie 10 Code of
Federal Reguiations, Part 71 “Packaging of Radioactive Materials for Transport and Transportation of Radioactive Material Under Certain Conditions

b This centificate does nol reheve the consignor from compliance with any requirement of the regulations of the U S Department of Transportation or other
spplicable reguistory agencies including the government of any country through or into which the package will be transported

mw CATE 1S \smr* ™ 'n( BASIS OF A )A‘F'V ANAL YSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION
. i’&lﬂhhh BY (Neme and Address b TITLE AND 'OENTIFICATION OF REPORT OR APPLICATION

U.S. Nuclear Regulatory Commission| NUREG-0361; Safety Analysis Report for the Plutonium
Washington, DC 20555 Air Transportable Package Model No. PAT-1

€ [XKI(VN' MEBE R : 77]"036!7

NS
his certificate 18 conditional upon fultilling the requirements of 10 CFR Part 71 as applicable and the conditions specified below

(a) Packaging

(1) Model No.: PAT-]

(2) Description

A stainless steel contai eng x (designated TB-1) surrounded by a
stainless steel ander aﬂ ] cis signated AQ-1). The contents

are sealed withifa'stainless steel t can (designated PC-1)
inside the uSﬁ)nment vessel .

The AQ-1 oﬂuack is a right circular cylin&dpproximatew 42-1/2
¥

inches 1 24-1/2 inches outcide diametsr. he walls of the

overpack ' Foapproximately 8 inghes of gfarin oriented redwood
encased | pily stainless st / o nds of the drums
are doulﬁy closed¢ - Y pper-Heit ' mt and an aluminum

 0ad hq‘ﬂbuter ard ed"m;m

The 18T cont JUT Iy 15 _adubekis ely Smches outside

length w 6= ; AN f ' mwall thickness

of the v 2 _ ATH : A rior cavity of the

vessel 1 ‘ A - deF inc diameter, with

hemisphe és. A ' 1/2-inch diameter

bolts and 4glply s . ‘ knife edges and an
“

elastomer 0 )v
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Page 3 - Certificate No. 0361 - Revision No. 2 - Docket No. 71-0361

The systems and components of each packaging shall meet the periodic tests and
criteria specified in Subsection 8.3 of the Safety Analysis Ra2port.

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

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.

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).

The package(s) must be securely cradled and tied-down to the main deck of
the aircraft. The 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, 1.5¢;
Downward, 4.59.

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

Explosive A~ Non-Flammable Gas
Explosive B MMammable Liguid
Explosive € Flammable Solid
Spontaneously Combystible Flammable Gas
Dangerous When Wet COxidigze

Organic Peroxide Corrosive

restriction does not ‘apply to h}!(ilaus material eargo labeled solely
1581t ;

-

Radioactive I . Poisen
Radioactive I1 Pafson Gas
Radioactive 111 Irei v
Megnetized Mateirals Et‘ologic Agent’

The package authorized by this certificate is Efreﬁf approved for use under the
general license provisions of 40 gjl q‘l.lﬁ. .

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

Expiration date: August 31, 1988.
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U.S. NUCLEAR REGULATORY COMMISSION
CONDITIONS (continued)

Page 4 - Certificate No. 0361 - Revision No. 2 - 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.

FOR THE U.S. NUCLEAR RE_.ULATORY COMMISSION

a2

Charles E. MacDonald, Chief
Transportation Certification Branch
Division of Fuel Cycle and

Material Safety, NMSS

Date: Hsfip 06 _!983




. zmm CERTIFICATE OF C € U.S. NUCLEAR REGULATORY COMMISSION '
W FOR RADIOACTIVE MATERIALS PACKAGES

T & CERTIFICATE NUMBER FWM [ PACKAGE TGENTIFICATION NUMBER e TOTAL NUMBER PAGES |

4888 USA/4888/B( ) 1
| 2 PREAMBLE
a This certificate is issued to cartity that the peckaging and contents described inltem 5 beiow. meets the applicable safety standards set forth in Titie 0. Code of
Faderal Reguletions, art 71 “Packaging of Rartiu.r Yive Materials for Transport and Transportation of Radioactive Mate al Unger Certain Conditions *

b This certificate does not re‘i ve the consignor - compliance with any requirement of the regulations of the U S Department of Transportation or other
applicable reguistory agenc-es. including the covernment of any country through or into which the package will be transported

i 3 TS CERTFICATE IS ISSUED ON THE BASIS OF A “AFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION
» PREPARED BY (Ner @ and Address) b TITLE AND IDENTIFICATION OF REPOIIT OR APPLICATION

Teledyne Energy Systems Martin Company application dated
110 West Timoniun Road August 13, 1965, as supplemented.
Timonium, MD 21093

71-4888

¢ DOCKET NUMBER

8l « CONDITIONS
This certificate is conditional upon fultithing the requirements of 10 CFR Part 71, as applicablc. and the conditions specifisd below

y (a) Packag’:g
(1) Model Nos.: Sentinel-25A, LCG-25A; Sentinel-258, LCG-25B;

Sentinel-25C, LCG-25C; Sentinel-25C3,-25D,-25E,
and-25F

(2) Description ) R R‘G

include the

The packages ar \o&w%electric gene%(o . The major components
ge a

ousing, tungsten shiel rusing flange, and electrical
connectors, pproximate dimensions an Gghts for the various
Model Nos.agie as follows:

\

Mode 9 ’ . ight (1bs,
No‘: \ e Weight (1bs.)

Sentinef=25A, LCG2 : 3000

Sent inedq258, LCG<2 26 0h i 3300

Sentingql-25C, - 24004 p 2000

Sentin N X332 1300

Sentine \ v J o’ 3300

Sentinel i, ™ : ’ 4200
Sentinel W5 )0 x 1400
Drawings (/ I\ o
The packaging constructed in accord@& with the following Drawing

Nos: ****¥

"
by
A




NAC FORM 6184
6a CONDITIONS (connnued

Page Certi 2 . 4888 - Revision No. 5 - Docket No. 71-488

rontinued

Drawing Nos.
Isotopes,
001-2N00
001-200(
001-2000
001-2000

PN

Martin Company Drawing
NU0131G
NOO13108

NOO?311
PN10000(

Sentinel-258, LCG-2! Martin Company Drawing
NOO1320
N001320

e e a s e e e el g

<]

=

Sentinel-? LCG-25C Isot~pes, . Drawing
Sentinel-25( 007 -C1000
001-70012
01-40079
Sentinel-25I [sotopes, Inc. Drawing
Sentlinel=2¢ 00¥IE1000
Sentine}«25f 00ID100
001F100¢
001-70033
001-70024
001-40006
001-4001¢
0G| <8007

E
:
o

e s N e & a s ad

and form of materia;

Strontium 90 titanate doubly encz:-ulatea in a Hastelloy or
Uniloy fue! capsule which meet tr: requirements of scecial form
radioactive material; <

Mode! No. Sentinel-25F may have, strontium fluoride doubly encapsuiate
in a Hasteliay or Uniloy fuel capsule, with a Hastelloy C-276

liner which meets the requirements of special form radicactive
material

The maximum quantity of material per package

125,000 curies
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NUCLEAR REGULATORY

CONDITIONS (continued
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U.S. NUCLZAR REGULATORY COMMISSION
CERTIFICATE OF COMPLIANCE

FOR RADIOACTIVE MATERIALS PACKAGES

PoUMBE R PACKAGE ENY AT N NLABE

USA/4909/AF

¢ N THE BA

REF § A . a AN NTIEICATION P v " ATION

General Electric Company General Electric Company application dated
P.0. Box 780 November 19, 1982, as supplemented.
Wilmington, NC 2840]

- 71-3909

Packaging
(1) Model Nos,: GE-21PF-1 and W-21PF-]

(2) Description

Packaging as descrmbed and constructed im accordance with DOT Specification
21PF-T-except as showr: in General Electric Company Drawing No. 769E237
(GE-21PE~1) - Sheet Nos. Y ad 2, Rews 3; or Westinghouse Electric
Corporation Drawing No. J6OFQSEQOY (W-21PF-1) « Sheet No. 1, Rev. 8;

Sheet No. 2, Rev, 8; and Shert No. 3, Rev. 8, Maximum gross weight of

the package is 8,600 pounds,

Contents
(1) Type and form pof material
Uranium hexaflueride
Maximum quantity of materidl peér package and fissile class
In accordance with DOT Specification 21PF-]
Prior to each shipment, the overpack gaskets must be inspected. Thsse gaskets

must be replaced if inspection shows any defects or every twelv: (1Z) months,
whichever occurs first.

The fol .owing conditions apply to the Model No. GE-21PF-1 packaging:

(1) For packagings which are not seal welded, the joints between the inner and
outer shells (ends) and the side (end) panel moidings must be silicone
sealed. The inner and outer overpack gaskets must cover side (end) panel
molding joints (unless seal welded). Except for joints covered by a glued
down gasket, visually inspect all silicone sealed joints and maintain in
good repair prior to each shi»ment or outside storage (loaded or empty).

0L AW

Al

AL A RS AR S

AL S ASLN
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CONDITIONS (continued )

(ii) Prior to June 30, 1985, a1l body seams and joints for the inner and outer
shells (ends) and the side (end{ panel moldings must be continuous welds.
Welding must be by a fusion process in accordance with the American Welding
Society Code or American Society of Mechanical Engineers' Code.

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

Expiration date: November 30, 1987.

- REFE%Eﬁ
i General Electric Company app]iw{i Novem Gl‘/BBZ

!
i
]
1
|
I
J
|
|

CREC Y T JREL JRET L JEAT JENY JENY ZENT NN FENC JSRNC JEEE JREY JUEN NN )

Supplements dated: Sep*emo{r)qa 1983; and February 15 and w» 22, 1984,

Westinghouse Electric Cowation supplements dated: July 20 )aﬁovember 21, 1933.
AR REGULATORY COMMISSION
<£

L

rtgficatio anch

C&c‘n -and §r
é‘

Date: JUN1 9 154

U I i
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NRC FORM 818 - J.8. NUCLEAR REGULATORY COMMISSION
: CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIALS PACKAGES
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.? NAC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION |

e CERTIFICATE OF COMPLIANCE -
of i FOR RADIOACTIVE MATERIALS PACKAGES I8
‘
'; 1 a CERTIFICATE NUMBER b REVISION NUMBER ¢ PACKAGE IDENTIFICATION NUMBER o PAGE NUMBER |e TOTAL NUMBER PAGES [
¥ 4986 16 USA/4986/AF ] 4 i
. -
Bl 2 rREAMSLE .
o a This certificata is issued to certify that the packaging and contents described i ltem 5 below, meets the applicable satety standasds set forth in Title 10, Code =
of Federal Regulations. Part 71, "Paclaging of Radioactive Mater:ats for Transport and Transportation of Radicactive Material Under Certain Conditions
- i d
> b. This certficate does not relieve the consignor from compliance with any requirement oi the reguiations of the U S. Department of Transportation or other N
. applicable regulatory agencies. including the government of any country through or into which the package will be transported '
-

3 THIS CERTIFICATE i5 ISSUED ON THE BASIS OF A SAFETY ANAL /SIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

| & PREPARED BY (Neme and Adoress | : b TITLE AND ICENTIFICATION OF REPORT OR APPLICATION l

| !
e General Flectric Company ’ Ceneral Electric Company application dated I°
4 P.0. Box 780 March 1, 1982, as supplemented. &
. Wilmington, NC 28401 ; !
. i : ™y re 71-4986 |

’ ™~ ) - » [
l_ - 4 C_WW*"L Gy, i

— . - w7 7
4 CONDITIONS

- . r »
L This certiticate is conditional upon fultilting the reqliiremnts of 10 CFR Part 71, as applicable nndWonns specified beiow
W, P

i s £ ) “ o~
] (a) Packaging 2 »
| : 2% [
' (1) Model Nes,: RA-2 and RA-3 e i ] }
; (2) Description l » {;,-' 4 @ |l
| A fuel assembly and fyel rod shippihgfq‘inﬁainer. Packagings are right I
‘ rectangular boxes consisting of an o er container of wooden construction |
: and a metal inner container separated By cushioning material. ;
The metal inner contafm'}’ 1 : /2 fnches by 18 inglies by 179 inches .
' lTong and is positioned witl i - ] No. 3 wooden outer container &
9 approximately 30 inches by 31 inches by inches dong. Cushioning I
| is provided between the inner and oute r containe y phenolic impregnated
ol honeycomb and ethafoam, or equivalent. Closure.fs accomplished hy s
i bolts, latches, or equivalent. ‘pressure reg:'} (breather) valve is .
} provided on the jnner container, and is set for 0.5 psi differential. o
g The total weight of the packaging and contents is 2,800 pounds. .
, ‘ g ;Y -:%f a i
] :
o R
: !
J [
é ’
Ll |
8 .
' |
' 12
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CONDITIONS (continued)

Page 2 - Certificate No. 4986 - Revision No. 16 - Docket No. 71-4986

Packaging (continued)
{3) Drawings

(1) The packagings are constructed in accordance with the following
GE Drawing Nos.:

769E229, Revision 1, Model RA-3 Woonden Quter Container
769E231, Revision 3, Model RA-3 Inner Container

763E232, Rey! pn -] Fogel /’A -2 Inner Container
The R Fhﬁ\' container may be co‘ cted in accordance with

Exxon ar Company, Inc. Drawing N -NF-304,416, Rev. 2; or
Hesti ouse Electric Corporation Drawi . 1685E66, Rev. 1.
(4) Product uiner 7"
. e,
Five- o edule 40, stainless stee ptpe fitted with screw type
or flange closure er. sh e event it contains
mate : .
' -
b) Contents —
™) - , -
(1) Typeldid fome f mm'f;ﬂ =
i -3

3

ferage U-235 enrichment of
lad mth" minimum 0.029-inch

(1) %‘Fue) W ‘
ess rcal a mxﬁ fuel p€Het outside diameter
inch. Eac bly, “a maximum 8 x 8 square
arra fuel rods, nmt dve a maximu 1 length of 174 inches
with a um fuel cross-sectionral of 25 square inches.

fuel assem*ie*im $1mum average U-235 enrichment of

2. ?z by weight. Assembly rods are clad with a minimum 0.032-
inch thickness of zircaloy and a maximum fuel pellet outside
diameter of 0.490 inch. Each assembly, made up of a maximum 7 x
7 square array of fuel rods, must have a maximum fuel length of
174 inches with a maximum cross-sectional area of 25 square
inches.

pe

(i1)

L R0 L VR T Y )

/2 R TR R TR R i A Z TR
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CONDITIONS /contnued

Page 2 - Certificate No. 4986 - Revision No. 16 - Docket No. 71-4986

L R

7]

oL

i

(b) Contents (continued)

(1) Type and form of material (continued)

AN RSO

(iii) U0, fuel rods with a maximum U-235 enrichment of 5.0% by weight.
Rofls are clad with zircaloy, incaloy, inconel, or stainless steel
such that the ratio of clad to fuel cross sectional area be at
least 0.26, and a maximum fuel pellet outside diameter of 0.508
inch. Each rod must have a maximur length of 174 inches. The
clad rods must be bundled (contain.d) in the product container
described in 5(a)(4).,

SRS A AP A AW

U0, fuel rods with a maximum U-235 ‘enrichment of 6.5% by weight.
Rolls are c¢lad with zircaloy, incaloy, inconel or stainless steel
such that the ratio of clad to fuel cross Sectional area be at
least 0.26, and a maximum fuel pellet outsfde diameter of 0.508
inch. Each rod must have a maximum length of 174 inches. The
clad rods must be bundled (contained) in the product container
described in 5(a)(4).

U0, fuel assemblies with a maximum average U-235 enrichment of

3 $ by weight for assembly rods ¢lad with a miw mum 0.030-inch
thickness of zirecaloy and a maximum fuel pellet outside diameter
of 0.356 inch. €ach assembly te be made up of @& 9x9 square array
of fuel rods with a maximm fuel length of 174 ¥nches and a
maximum fuel cross-sactional area of 25 square inches.

OAR AW SR

(2) Maximum guantity of material per package

(i) For ‘the contents described in 5(B){1)(i),.5{b)(1)(ii), and
5(b)(1){v):

Two (2) fuel assemblics.*
For the contents deStrib®&d i S(b)(1)(iii) and 5(b)(1)(iv):
-

Two (2) fuel bundles.*

(A bundle is defined as an arrangement of rods which are either
contained within a product container or strapped together.)

*Two short fuel assemblies or bus iles may be substituted for a full
length fuel assembly or bundle provided the individual assemblies (or
bundles) are shipped end-to-end and the total length does not exceed
174 inches.

(¢c) Fissile Class




CONDITIONS (contir

Page 4 - Certificate No. 4986 - Revision No. 16 - Docket No. 71-4986

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.

Polyethylene shipping shims may be inserted between rods within the fuel assemblies
up to a maximum of 0.20 g H,0 equivalent per cubic centimeter averaged over the
assembly. ]

In ‘1eu of the product container specified in 5(a)(4), except for U0, fuel rods
with U-235 enrichment greater than 3.2% cnd for rods described in 5(8)(1)(v),
the clad rods must be bundled (bound with steel strappings at two or more
locations) with a maximum gross sectional area of 20.0 square inches. The total
breaking strength of the &trapping must be 30 times the weight of the bound
rods,

The maximum spacipg between adjacent rods within the bundTe must be 0.012 inch.
The spacing must ‘b@ maintaiped by the product container wall, metal strappings

or peripheral metallic dunnage with a melting point greater than 1475°F within
the bundle.

The package authQrized by this certificate is héreby authorized for use under
the _2neral license provisions of 10 CFR §7).12.

Expiration date. March 31, 1987,

REFERENCES
General Electric Company application dated March 1, 1982.
Suppiement dated: March 15, 1982.

Fxxon Nuclear Company supplements dated; Jume 24, 19#); and January 11 and
February 9, 1982.

Westinghouse Electric Company supplements dated: February 4, 1983; and March 27,
1984,

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Charles E. MacDonald, Chief
Transportation Certification Branch
Division of Fuel Cycle and

Material Safety, NMSS




U.S. NUCLEAR REGULATORY COMMISSION
CERTIFICATE OF COMPLIANCE

FOR RADIOACTIVE MATERIALS PACKAGES

ACKAGE EN AT NUMBEF

| USA/5026/8( )

4

Chem-Nuclear Systems, Inc. Chem-Nuclear Systems, Inc.

220 Stoneridge Drive application dated November 19, 1979,
Columbia, SC 29210 as suppiemented.

71-5026

S Javis 8 h U8 U8 /g Jais e s as s s s M

able. ang the ggndions spec fhea t

Packaging
Model No.: CiS 14-190
Description

The packaging is a steel-encased, concrete shielded shipping cask.
The cask is 94-1/4 inches in diameter by 103-3/4 inches in length.
Reinforced concrete occupies the 7-inch annular space beiween the
shells and the two base plates. The lid is a 4-3/4 inches thick
laminated stee]l cover held in place by 32, high strength i-1/4-inch
diameter bolts. A silicone O-ring is used to seal the joint between
the 1id and the cask body. The outer shell and base plate are 1/4-
inch thick, while inner shell and base plate are 2 inches thick. The
cask is reinforced at the top and bottom with steel rings and is
equipped with }1ifting lugs. The 1id is provided with two access
ports. Gross weight is about 71,000 pounds.

Drawings

The package is constructed in accordance with the foliowing ATCOR,

Inc. Drawing Nos.: 1000-D-0049; 0146-B-0004, Rev. E; 0146-B-0009;

0146-D-0025, Rev. A; 0146-D-0020-1, Rev. A; and 0146-C-0018, Rev. E.
(b) Contents

(1) Type and form of material

(i) Byproduct material in the form of dewatered resins, solids, or
solidified waste contained within secondary container(s).

Radioactive material in the form of activated reactor components
packaged in secondary container(s).
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CONDITIONS (continued
Page 2 - Certificate No. 5026 - Revision No. 17 - Dockut No. 71-5026

(b) Contents (continued)
(2) Maximum quantity of material per package

Greater than Type A quantity of radioactive material, not to exceed 20
thermal watts and 23,000 pounds including weight of the contents,
secondary container(s) and shoring. The contents may include fissile
materials provided the mass limits of 10 CFR §71.53 are not exceeded.

The dose rate from the loaded cask shall not exceed |0 mrem/hr at six feet from
the surface of the cask.

The access plugs shall be appropr;atelr plugged and sealed prior to transport.
'3 S 1 ! J

p r‘}: .
Shoring shall be placed pqxw!sn the secondary coftéingr(s) and the cask cavity
to prevent movement dur{ng*fccident conditions of tragsport.

(a) For any package. tdntaining water and/or organic sub§tances which could
radiolytical19Jenerate combustible gases, determinatibn must be made by
tests and mgasurements of a representative package such that the following
criteria aré’qet over A period of time that 15 twice the expected shipment
time: e 2
(1) The ygrogen generatell must Be Timitdd to-a molar qantity that would

be no™wmore than 5% volume {or equgiaTent limits fog other inflam-
mable-gases) of the jéeqndary contazap? gas, void if*prosent at STP
(1.e¢gno marg: than 0,063 wrealey ME" at 14.7 psia and 70°F); or

id

i

The segepdary coptain: ar:f ?df&',"-caw_ity myst be inerted with a diluent

to asskr® that omygen #us IMMead to5% by volwwme in those portions
of the ptkage wiTch’ could have hydrogen greater fhan 5%.

For any packaca-Qalivered to a cdrrier for transpor,”the secondary container
must be prepared ~shipment in the same mannep ‘if*which determination for
gas generation is 4%¢E. Shipment period begins when the package is prepared
(sealed) and must e compieted within ;ricd;the expected shipment time.

igk-

For any package containing materidls with radioactivity concentration not
exceeding that for low specific activity material, and shipped within 10
uays 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.

Prior to each shipment, the packacing 1id silicone O-ring shall be inspected.
The O-ring shall be replaced with a new silicone O-ring if inspection shows any
defects or every six (6) months, whichever occurs first,

Packages fabricated after July 31, 1983, shall be constructed of A-516, Grade 70
carbon steel instead of A-36 and A-516, Grade 60 carbon steels.

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

Expiration date: January 31, 1985,




CONDITIONS (continued

Page 3 - Certificate No. 5026 - Revision Nu. 12 - Docket No.

REFERENCES
chem-Nuclear Systems, Inc. application dated November 19, 1979.
Supplements dated: April 14 and June 17, 1983; and January 18, 1984,

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

K

Charles E. MacDonald, Chief
FTransportation Certification Branch

Division of Fuel“(ycle and
Material Safety, NMSS

JUL 0 5 1984

Date:
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U.S. NUCLEAR REGULATORY COMMISSION |
CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIALS PACKAGES
e PAGE NUMBER |e TOTAL NUMBER PAGES

™S & CRRY AT i S T REVISION NUMBER ['c PACKAGE IDENTIFICATION NUMBER 3

l“"NA'( Nlmﬁ 1
059 - 53 9 |  USA/SOS9/AF | 1 2

1 2 PREAMBLE
i
a Thus certificate is 1ssued to certify that thy packaging and contents described inltem 5 below. meets the applicable safety standards set forth in Title 10, Code of
Packaging of Radioactive Mater.als for Transport and Transportation of Radioactive Matenal Under Certain Conditions

Federa! Regulations, Part 71
This certificate does not relieve the consignor from compliance with any requirement of the
ncluding the government of any country through or into w

-

egulations of the U S Deapartment of Transportation or other

apphcable reguiatory agencies ch the package will be transported

3 TviS CERTIFICATE IS ‘y‘)\’f’)xN ME BASIS OF A SAFETY ANALYSIS REPORT OF NG PAC -Aut L)E" S OF AFPLICATION
b TITLE AND 1DENTIFICATION OF REPORT OR APPLICATION

8 PREPAREL BY (Name and Address
Nuclear Fuel Services, Inc. ! Nuciear Fuel Services, Inc. application
- 18 E dated March 27, 1981.
|

37650

i
- MR L LeC e J___"‘“,’.f o B e R R Rl SR e 0

INDITIONS
This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specif:e” below

Packaging

Mode! No.: NFS Uranyl Nitrate Tank Trailer

Description

Bulk 1iguid insulated cargo tenk trafier. nhe 2,800 gallon tank trailer is
of ail welded constructign of ' type 304Listginless steel.

Drawing

he tank trailer¥s constructed in accordance with 80T Specifications MC-
310, MC-311, ar-MC-312

(b) Contents

(1) Type and foriof materiatl {

Urany] n1tra£P in ot te ad1d tion,. The maximum U=235 enrichment in
the uranium msSt no (.eed 2 b diqht. ThegU-235<Cbntent of the solution
musi not exceeo q per 3 ] 4

o) , LALF » .

=
o




MRC FORM 618A U.S. NUCLEAR REGULATORY COMMISSION ‘I
® & CONDITIONS (continued) |e

Page 2 - Certificate No. 5059 Revision No. 9 - Docket No. 71-5059

(b) Contents (continued)
(1) Type and form of material (continued)
The total uranium content must not exceed 357 grams per liter (1.5M).
The UO,(NO,),-6H,0 content must not exceed 50 weight percent. The
HNO cOnceRtZatibn will be normally 0.4M. The freezing temperature of
any“of the solutions must be less than 32°F.
(2) Maximum quantity of material per package
Not more than 45,600 pounds net weight of uranyl nitrate acid solution.
Fissile Class I11
Maximum number of packages per shipment One (1)
The solution must be at a temperature of 68°F or above at the time of packaging.
Prior to delivery to a carrier for transport, for U-235 enrichments greater than
% by weight the shipper must ensure that at no point along the proposed shipping
route that the ambient temperature wili be_less than 32°F. In the event freezing
weather is encountered the administrative ppofedures and controls as specified
in Nuclear Fuel Services, Inc. application dated March 27, 1981, must be complied
with for all U-235 enrichments.

The package must be tésted and maintained in accordanc€ with Section 8.0 of the
Application.

The package authorized by this certificate js hereby appreved for use under the
general license provisions of 10 CFR §/7.12.

10. Expiration date: September 30, 1986.

REFERENCE

Nuclear Fuel Services, Inc. application dated Marchi27, 19&)

FOR THE U.S. NUCLEAR-REGULATORY CP*MISSION

v fz Y
544“ | A
Charles E. MacDonald, Chie*
Transportation Certification Branch
Division of Fuel Cy.le and
Material Safety, MMSS
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i CERTIFICATE OF COMPLIANCE = ' ¢ FAR REGULATORY CoMMission

| toCPR 7 FOR RADIOACTIVE MATERIALS PACKAGES
8| T s CERTIFICATE NUMBER b REVISION NUMBER © PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER |e TOTAL NUMBER PAGES

5071 3 USA/5071/8B( ) 1 2

R 2 eREAMBLE
& This certificate is issued to certity that the packaging and contents described i tem 5 below. meet: (4 applicable safety stan .4/gs 2t forth in Titie 10. Code of
Federal Regulations. Part 71, “Packaging of Radioactive Materials for Transport and Transportation of Radicactive Materia: Under Certain Conditions *

b This certificate does not relieve the consignor from compliance with any requirement of the reguiations of the U S. Department of Transportation or other
apphicable reguiatory 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 (F THE PACKAGE DESIGN OR APPLICATION
a PREPARED BY (Name and Address) b TITLE AND IDENTIFICATION OF REPORT OR APPLICATON

Department of the Navy Aeroje’ ~neral Corporation application
Naval Support Force Antartica dated May 29, 1968, as supplemen*ed.
FPO San Francisco, CA 96601

71-5Q71

¢ DOCKET NUMBER

4 CONDITIONS
This certificate 1s conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable. and the conditions specified below

L]

3 2 e s s s AN 2 e e

(a) Packaging
(1) Model No.: URIPS-P-]
(2) Description

A theremoelectric gen xn gszg/s in diameter by 19.7 inches
long packaged in Q% gular wo x having overall dimensions of

28.5 1nches by'ga nches by 35.5 inc 1th 4-inch thick wooden

walls. ponents of the generator :§a§;St of an outer stainless
steel main ing, flange, ard end cup; 1 hielding; stainless
e

steel pres vessel; Min-k insulation; shieMplug;: electrical

connect heat source. Total wefght of tne package is
1,425 p %?

Draw*ng
J

The padkag




U.S. NUCLEAR REGULATORY COMMISSION
CONDITIONS (continued)

Page 2 - Certificate No. 5071 - Revision No. 3 - Docket No. 71-5071

Date:

(b) Contents
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.
Maximum quantity of material per package

7,200 ¢i

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

Expiration date: July 31, 1985.

REFERENCES
Aerojet-General Corporation application dated May 29, 1968.
Supplement: dated: July 6 and 22 and September 17 and 23, 1968.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

-
e

Charles E. MacDonald, Chief
fransportation Certification Branch
Division of Fuel Cycle and

Material Safety, NMSS

SEP n¢ 1983
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B unc ronm U.S. NUCLEAR REGULATORY <2 aMissioN B
Rom CERTIFICATE OF COMPLIANCE .
R FOR RADIOACTIVE MATERIALS PACKAGES s
'1 1 8 CERTIFICATE NUMBER b REVISION NUMBER ¢ PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER | e TOTAL NUMBER .lm
5086 3 | USA/5086/AF 1 2 -
¢ PREAMBLE :
# This certificate is 1ssued 1o certity that the packaging and contents described inltem 5 beiow, meets the applicable safety standards set forth in Title 10. Coce of
Federal Reguiations, Part 71 “Packaging of Radioactive Materials for Transport and Transportation of Radioactive Material Under Certain Conditions ~ .
. 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 :
of applicable reguistory agencies inciuding the government of any country through or into which the package will be transported I
: |
® 3 THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION |
of a PREPARED BY (Name and Address) b TITLE AND IDENTIFICATION OF REPORT OR APPLICATION ’
il United Nuclear Corporation United Nuclear Corporation application dated
i 67 Sandy Desert Rd. April 22, 1980, as supplemented. .
A Uncasville, CT 06382 .
I] « oouermamen  71-5086 :
o 4 CONDITIONS .
5 This certificate is corditional upon fulfilling the requirements of 10 CFR Part 71 as applicabs and the conditions specified below S
g (a) Packaging .
- (1) Model No.: UNC-2600 p
" (2) Description -
The inner container is‘aqkll-%age st2el box 96" long with a 25 square ;
. inch maximum cross section. iangr conta‘ner is supported in a .
‘ 22-1/2" 1D by 102% Tong 14-gage steel drum by an insertable cage .
- formed by nine, 21-1/2" diameter by 3/8" thick steel plates spaced *
approximately 12 apart, with a channel forméd through the center of .
: the plates By angie iron. The outer container<glosure is made with a 5
. i1-gage or-heavier drum 1id with 12-gage bolt Tocking ring with drop o
. forged ls@f, ors ‘of\uhich is threaded, having a 5/8" diameter bolt. -
“ (3) Drawing™ ™ ‘?: e B !? p: : -
8 <J = i .
' The packaging #s. con: €d fn accerdance with Unfted Nuclear Corporation R
‘ Drawing No. D«20354<6,"Sheet, 7y 1 fon No. 4. X
o J . if i g‘ g e / - E
.% S~ "‘;“ 3 g ; i : 5 t ':' '/ . id
L] ‘7/' (.éh): _21:.! {-!'l’. A"‘v ”‘é L,: = 5
. \'} — 18, :-;,u't »J.
- f"’ ‘J!} "s'; J °
. - v }/ . \Ag‘ ‘, S
g "
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Page 2 - Certificate No. 5086 - Revision No. 3 - Docket Ne. 71-5086

(b) Contents
(1) Type and form of material

‘1) Dry uranium-zirconium, uranium-aluminum alloys and compounds with
densities not excecding 1 kg U-235 per liter in the form of
plates or sheets. Uraniur may be enriched to any degree in the
U-23% isotope.

(i1) Dry uranium oxide pellets encapsulated in stainless steel, aluminum
or zircaloy rods. Uranium may be enriched to a maximum 5.0 w/0
in the U-235 isotope.

(2) Maximum quantity of material per package

Ten (10) kilograms U-235 and the net weight of the contents not to
exca.d 308 pounds.

(c) Fissile Class IT and III

(1) Minimum transport index to be shown 10.0
on label for Class II

(2) Maximum number of packages per shfp(n,n(; Ten (10)
for Class III

The cross section of the inner container shall be l ted to a maximum 19.6
square inches for the“contents specified in 5(b)(1)(i ere the ratio of the
weight of U-235 to the weight of U-235 plus zirconiun eeCS 0.074 or the ratio
of the weight of U-235 to the weight of U-235 <~aluminum exceeds 0.22.

Optional banding of wcoden blocks to pﬁttiq? _ éontainefﬂfs not authorized.

The package autnorized by this cert!fteaio reby apprqued for use under the
general license provisions of 10 CF X -

Expiration date: May 31, 1985.

linited Nuclear Corporation application dated Aoril QE’

£ =
w "
FoR mfu <. NUCLEA2 REGULATORY COMMiSSION

WAL MOW,

Charles £ HacDonaId Chief
Transportation Certif1cation Branch
Division of Fuel Cycle and

Material Safety, NMLS

Supplement dated: May 8, 1980. g
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U.S. NUCLEAR REGULATORY COMMISSION ‘
FOR RADIOACTIVE MATERIALS PACKAGES

! » CERTIFICATE NUMBER Tb AEVISION NUMEER ¢ PACKAGE IDENTIFICATION NUMBER [d PAGE NUMBER |e TOTAL NUMBER PAGES
|

N 5088 f 3 USA/5088/AF ' 1 ‘ 4

=TI R e e e e e T e i

i PREAM. E

a Tr.scertificate is issued 1o certify that the packaging and contents described initem 5 below. meets the applicable safety standards set forth in Title 10 Code of

Federal Meyuletions, Part 71 “Packaging of Radioactive Materials tor Transport and Transportation of Radioactive Material Under Certain Conditions

"

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 reguiatory agencies inciuding :ne government of any country through or intd which the package will be transported

CERTIFICATE IS ISSUED ON Wf BASIS OF A SAFETY ANALVYSIS REPORT OF vuc PACKAGE DESIGN OR APPLICATION
8 vks PARED BY (Neme and Adaress b TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
Rockwell International ‘ Rockwell International application dated

8900 DeSoto Avenue September 8, 1980, as supplemented.
Canoga Park, CA 91304

¢ DOCKET NUMBER 71 -5088

ONDITIONS
This certificate is conditiona! upon Tulfilling the requirements of 10 CFR Part 71, as applicable and the conditions specified below

s

(a; Packaging
1) Model Nos.: D34710-1 and D34710-2

(2) Tlescription

Containment vessel jis m . 2B4-Hn€l 1D Schedule 20 steel pipe, 40 to
41 inches long 1‘05‘r %del No. D34%49-1 _and 50 to 51 inches long for
the Model No. rg 0-2, with 5/16-inch ¥ck welded end plate, and
bolted flangqplosure with leak tight gasket,. Inner container is
centered a@upported in a 22.5-inch diamete¥ steel drum with minimum
thickness o™ 18-gage. Void spaces between mﬂ’"m‘ and outer container
are £i11édDwith véepmiculite. Gross we,tgh; of t#e package is 420 1bs
for the Mgdel Noa 10-1 and 480 ity For the Mel No. D34710-2.

| .
Dram’ng&\r

The ModeT No. (37198 p. éﬂstructed i accordance with the
followig) Nathal] Lé wtﬂg Nos, -

-
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Page 2 - Certificate No. 5088 - Revision Mo. 3 - Docket No. 71-5088

(b)

(3) Drawings (continued)

C34711, Issue 3
C34712, Issue 4
C34713, Issue 1

cccccc

The Model No. D34710-2 packaging is constructed in accordance with the
following National Lead Company Drawiug Nos.:

034710 Sheet 1 of 2, Issue 6
C34799, Issue |
C34712, Issue 4
C34713, Issue 1

D35R46T-1, Issue 2, as amended by letter dated February 8, 1978.

Contents
For the Model No. D34710-1 packaging:

(1) Type and form of material

Uranium metal or alloy plate type unirradiated fuel elements with a

minimum active fuel length of 23 ¥nches.
93.5 w/o in the U-235 isotope.

(2) Maximum quantity of material per package
2.025 kilograms U-235.

For the Model No. D34710-2 packaging:

(1) Type and form of material
MTR-type fuel elements.

'?2) Maximum quantity of material
860 grams U-235.

26

* ™. e LN ) (I ZRE I I ) TR

Uranium may be enriched to
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LR P I TR N L ) [ L T N e 2

L L ) Lt )

L




-

i NAC FORM 8184
N 643 CONDITIONS (continued/
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Page 3 - Certificate No. 5088 - Revision No. 3 - Docket No. 71-5088

(c) Fissile Class
For the Model No. D34710-1 packaging:
Fissile Class 11

Max kilograms U-235
per container

Minimum transport index
to be shown on label

4 88 4 s 8

5

LA

U.S. NUCLEAR REGULATORY COMMISSION ].

2.025
1.700
1.400
1.100
0.800
0.500

For the Model No. D34710-2 packaging:
Fissile Class I1

Minimum transport index
to be shown on iabel

Max grams U-235
per container

860
500

6. For the Model No. D34710-1 packaging:

Transport
Index

Transport
Index

OO0~ -
~dhwomNn

0.7
0.5

The H/X atomic ratfe considering all hydrogenous material between fuel elements
within the inner container and the weight of the uranium shall not exceed:

Max kilograms U-235
per container

=
-
>
-

2.025
1.700
1.400
1.100
0.800
0.500
0,350
0.290

e
El
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U.S. NUCLEAR REGULATORY COMMISSION ‘.

Page 4 - Certificate No. 5088 - Revision No. 3 - Docket No. 71-5088

(Continued)
For the Model No. D34710-2 packaging:

The H/X atomic ratio considering all hydrogenous material between fuel elements
within the nner container and the weight of the uranium shall not exceed:

Max grams U-235
peEr container Maximum H/X

860
800
700
600
500 1
400 1

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

Expiration date: October 31, 1985.

REFERENCES

¥

Rockwell International appTication dated September 8, 1980;J}}

University of Missouri Tetter (Gooden to Ladd) dated JuFy 30, 1968; Idaho Nuclear
Corporation letter (Fox to Tingey) dated April 30, 1968; and 0gk Ridge Nationa)
Laboratory, Neutron, Physics Annual Progress Repo pefiod endtng September 1, 1958,
pp 34-36. ' 4 ) 13 .

3 -

B8, NCLEAR REGULATORY COMMISSION
i & t;" »

@ r\

rles E. Chief
Transportation Certification Branch
Division of Fue®Cycle and
" Material Safety, NMSS

* K
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o CERTIFICATE OF COMPLIANCE
. Baduaseld FOR RADIOACTIVE MATERIALS PACKAGES

’é 1 a CERTIFICATE NUMBER © REVISION NUMBER ¢ PACKAGE IDENTIFICATION NUMBER 4 PAGE NUMBER lc TOTAL NUMBER PAGES

5149 5 USA/5149/8B( )F 1 2

PREAMBL E
‘ 2 This ceridicate 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 i
of Federal Reguiations Part 71, "Packaging o! Radioactive Materiais for Transport and Transportation of Radioactive Material Under Certain Conditions

L)

.] b This cernficate does not relieve the consignor trom comohance with any requirement of the regulations of the U S Department of Transportation or other J
Il applicable regulatory agencies. including the government of any country through or into which the package will be transported

'_'}

HIS CERTIFICATE 1S ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION
# PREPARED BY (Name and Acodress) b TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

Babcock & Wilcox Company appiication
dated September 20, 1979.

P.0. Box 785 |
Lynchburg, VA 24505 '

|
|

§  Babcock & Wilcox Company
l

71-5149 J
|

4 CONDITIONS :
This certificate is conditonal upon fut.illing the reqUirements of 10 CFR Part 71 as applicable. and the conawions specified below

b - - .
| |
1 i

!

(a) Packaging

(1) Model No.: B814A

(2) Description

Stee] gontainer as chscribed"in Babcock & Wilcox Company's application
dated September ZO,V 1979, f

; (b) Contents | ; :
? (1) Type end form of material Hi
: Unirradisted fuel cluster Ty | ’
f (2) Maximum @;ﬂtity of material per pack;g;e

One fuel clustey containing U-235 with inserted poison fixture as
?pecified in Babcock & Wilcox Company's application dated September 20,
| 979. R S I Al

L I e I

B

o (c) Fissile Class 11

Maximum number of packages per shipment or Five (5)
per railroad car

LB R L T )

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

October 31, 1989.

Expiration date:

----------



CONDITIONS

Page 2 - Certificate No. 5149 - Revision No. 5 - Docket No. 71-5149

REFERENCE

Babcock & Wilcox application dated September 20, 1979.

J

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Charles E. MacDonald, Chief
Transportation Certification Branch
Division of Fuel Cycle and

Material Safety, NMSS
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CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIALS PACKAGES

3abcock & Wilcox application dated June

jescrited and constructed in accordance with DOT Specifi
except: (1

\

-

the containment vessel is limited to a 5-inch
steel pipe with threaded cap closure and welded bottom

the outside drum must have at least 55-gallon capacity;
the sides and ends of the containment vessel must have at

nches of insulation with the radial clearance between the

and the outer shell not exceeding 8 inch.

rate 'Y Jranium "1\1*"_., vv any, enrichment in the '_l"?'i

vided the “‘/”-*‘» \;5 r’&t‘:lf 10€S not exceed

§ oderation within th

), considering

e nner ntainer
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CONDITIONS (continued)

Page 2 - Certificate No. 5341 - Revision No. 6 - Docket No. 71-5341]

(¢) Fissile Class Il and III

(1) Minimum number transport index
to be shown on label for Class II 1.3

(2) Maximum number of packages per
shipment for Class III 40 packages

Pipe cap closure on the S\c\t@ﬁ% p’il;hGI(ﬂ(sealed with teflon tape.

The package authori%@ this certificate is hereby a»roved for use under the
general license pr% ons of 10 CFR §71.12. 'S
Expiration date: COctober 31, 1989. _

n O 4 .

-
'

g

Y
| .

Babcock & Wilcox Company appljcat :

\;2

~
&QEGULATORY COMMISSION
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uptements tatad: Chnary 8, 1970 5 W1 AL

L :,U'
Charles E. nald, Chie
Transpo Certification Branch

* * *D i f Fuel Cycle and

erial Safety, NMSS

Date: QCT 25 184
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| .S. NUCLEAR REG TORY COMM
o CERTIFICATE OF COMPLIANCE = " e 18SION

canich FOR RADIOACTIVE MATERIALS PACKAGES

: RTIFICATE NUMBER T Th REVISION NUMBER c PACKAGE IDENTIFICATION NUMBER 3 P/ 3E NUMBER |e TOTAL NUMBER PAGES
s CE E NUMBE

5362 12 | USA/5362/8( ) fo 7 2

2 PREAMBLE
a This certificate is issued o certity that the packaging and contents described inftem 5 below. meets the app/cable safety standards set forth in Title 10, Code of
Federal Regulations, Part 71 "Packaging of Radioactiva Materials for Transport and Transportation of Radioactive Matenal under Certain Conditions

This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U S Department of Transportation or other
apphicable reguistory agencies including the government of any country through or into which the peckage will be transported

ERTIFICATE 1S sSu( N 'w( BASIS OF A SAFETY ANALYSIS REPORT OF THE Dlu KAGE L)(m N OR APPLICATION
8 PREPARED BY (Name and Address b TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

U.S. Department of Agriculture i U.S. Department of Agriculture application
Radiological Safety Staff dated October 17, 1980.
Beltsville, MD 20705

DOCKET NuMBER 7' 7] 5362

4 C 1 THONS

This certificate 12 conditiona! upon fulfilling the requirements of 10 CFR Part 71, as applicable ard the conditions era~figd below

(a) Packaging
Model No.: Natick Irradiator
Description

The package is a cy]1ndr1361} fegd-gncased, lead filled weldment 29-
3/4" 0D by 58" h1gﬂvenc‘0586 in"a“doyble-walled impact and fire shield
(overpack) 57" 4 by 90" high moun®edfog a pallet 57" by 45". The
stepped Cav1;§6 9.56" ID by 8-1/4", 12"" 8 Py 27-1/2" and 20" 1D by
11-58". urce holder (drawer assembly) j5 9.48" 0D by 46.625"
with 9-1/2"6hielding on bottom and 12-1/8" owtlop. A lead shielded
cask insaDf assembly 20" OD by 9.52" IQ by 12.122 is installed at the
top of u!acmsk QU the entire assepbjy”™is held ip place with a 1"
thick sgeél 1id s m;h mlvp. bolts. A cask drain line is
sealed With a pwpe imated plywoed plug fills the
space A%k ‘the overpackX, Plywood will be
pos i tidmed he <! " gf the 1rrad!{tor for support.

—

<
~

e
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NRC FORM 8184 U.S. NUCLEAR REGULATDRY COMMISSION
e

L3
CONDITYONE (continued) |

Page 2 - Certificate No. 5362 - Revision No. 2 - Docket No. 71-5362
Drawings
The packaging is constructed in accordance with Lockheed Nuclear
Products Drawing Nos. 442-2093, Rev. (; 442-2094, Rev. 0; 442-2096,

Rev. 0; 4422098, Rev. 0; 442-3002, Rev. 0; and U.S. Army Natick Research
and Develcpme.t Laboratories Urawing No. FE-81-16, Rev. 0.

(b) Contents
(1) Type and form of material

Cesium 137 sources meeting requirements for special form radioactive
material.

Maximum quantity of material per package
255,000 ci
Construction of additional packagings is not authorized.

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

Expiration date: October 31, 19&

Department of Agriculture app:ication dated October 17, 1980.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

ARy O,

Charles E.*MacDonadd, Chief
Transportation Certification Branch
Division of Fuel {ycie and

Material Safpty, NMSS
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Neutron Products Incorporated Neutron Products Incorporated application
22301 Mt. Ephraim Road dated March 26, 1974, as suppiemented.
Dickerson, MD 20842

71-5364

e a

rackaging
(1 Model No.: NPI-67-0442.
(2) Description

The packaging is a steel encased, lead shielding shipping cask of
circular cross section. The outer carbon steel shell ¥s 7/8-inch

thick, has a 30-inch CP and is finned with 1/2-inch x 4-inch fins

spaced un 3-inch centers. The inner stainless steel shell is 1/4-inch
thick. A minimum 6-inch lead shield is provided on the sides and

ends. The cask is comprised of two (2) axially connécted sections

which are chosen from four (4) different sections, described as follows:

SECTION  LENGTH (inches) CAVITY CONFIGURATION

A 74 A 5-inch 0D center tube surrounded by
by 48, 1/2-inch 0D and 60, 3/4-inch
0D tubes within a 15-inch diameter
central cavity. The space between the
tubes is filled with lead,

Same as Section A.
A 15-inch diameter cer'ral cavity.

None.




CONDITIONS (continued)
Page ¢ - Certificate No. 5364 - Revision No. 5 - Docket No.

Description (Continued)

The sections described above are connected in pairs to form four (4)
cask configurations. The sections are connected by thirty-six (36),
3/4-16 UNF studs equally spaced around 34-inch OD grooved flange rings
which are weléed to each section. An O-ring or flat ring gasket
provides a seal between the connected pairs which form the cask
configurations described below:

CONNECTED CASK CASK CAVITY WEIGHT
MODE _SECTIONS  LENGTH.{inches) -, LENGTH (inches) (pounds)

A and B 114 ’ 80 30,000

A and B 91 59 23,000
8 ahd D 60 27 #0 15,000

Cand D 38 : 8,000
A steelwencased, tead {iiled cover in ie;tron A prov{&;s access *o the

cask caWity for Modes 1 and Ii. The cover;is secured-with twelve
(12), ?78-9UNC hex hedd“bolts. h‘ provided by*s 1/4-inch

d\dmeter by 16=}y/2-inth 10 P4ni hiéun gTavity ts filled with inerc
th

gas for shxpman{, and 19 pri 1\ a relief valvfset at 45 psig.

The cask-is fittéguwith 11f g Séction D, @nd the cover for
Section Ware fitted with JMf &‘ h"l/Z inc"Ahick steel pad is
0 .

welded to.the cask, and may be r t e-down .
Drawings
The packaging i$ COnstructed in accordance whth the following 0.G.
Kelley Co. - Neutron u ts, .Inc. Dr ng Nos.: 67-0442-1, Rev. 8;
17-0442-2, Rev. 2; 67 &jzv -0442-4, Rev. 6; 67-0442-5,
Rev. 2, 67 N442-6, Rev 3 7= U442 7, Rev. 0.
Contents
(1) Type and form of material
Cobalt 60 meeting the requirements for special "orm radiocactive material.

The maximum quantity of material per package

RADIOACTIVITY INTERNAL HEAT
PACKAGING CURIES OF COBALT-60 (kw)

Mode ! 600,000
Mode 11 400,000
Mode 1! 200,000
Mode 120,000
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CONDITIONS (continued) "

1 Page 3 - Certificate No. 5364 - Revision No. 5 - Docket No. 71-5364

The cavity shall be dried, purged and filled with an inert atmosphere prior to
shipment.

The contents shall be held within the cavity so as to fix its position during
transport.

The lifting lugs on Section D and the cover of Section A shall be covered,
locked or removed to prevent their use for lifting or tiedown of the package
during transport.

The package authorized by this cer c;*eig ereby approved for use under the
general license provisions of<l¢g

Expiration date: May 31( }969. ;
piration date: May :\}M} ‘<7’».

Neutron Products, Incéfpbrated appq cated dated Marghv A
 Supplement dated: Mayr12, 1980.° |

P  REFERENCES
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NRC FORM 818

Westinghouse
P.0. Box 355
Pittsburgh, PA

(a)

(1)

Electric

US NUCLEAR REGULATOR 0
CERTIFICATE OF COMPLIANCE T Ty .
FOR RADIOACTIVE MATERIALS PACKXAGES

AREF ACKAGE ENTIFICA N NUMBER

S

Corporation Westinghouse Electric Corporation application

dated December 17, 1980, as supplemented.

15230

71-5450

and the candil

Packaging

Model Nos.:

RCC, RCC-1

RCC-2, RCC-3, and RCC-4,
Description

Steel fuel element cradle assembly comsisting of a strongback and

adjustable fuel element clamping assenbly, shock mounted to a 14-gauge

steel outer container by shear mounts. Neutron absorber plates are
required for the contents as specified. Gross weight for the RCC and
RCC-2 s 6,300 1bs., RCC-1 and RCC~3 1s 7,200 1bs,.y and RCC-4 is 8,400

ibs .
Drawings

The packaging is constructed in accordance with Westinghouse Electric
Corporation Drawing Nos,: 1596E24, 1596E25, and 1553E31 for the RCC
and RCC-2; 1596E24, 1596E25, and ¥553E30 for the RCC-1 and RCC-3; and
1596E22, 1596E23, and 1548E55 for the RCC-4.

Fuel rod container reinforced 13-gauge steel box constructed in accordance
with Westinghouse Electric Corporation Drawing No. C5650D55, Rev.




Page 2 - Certificate

Type

Type

Pellet diameter
{(nom), ir
Rod diameter
(nom), in
Maximum fuel
length, in
Maximum rods/
element
Maximum cross
section,
(nom), in sgq
Maximum U-235/
element, kg

Maximum U-23%

CONDITIONS (continued

No. 5450 - Revision No. 20 - Docket No. 71-5450

and form of materia!

Uranium dioxide as Zircaloy or stainless steel clad unirradiated
fucl elements. Two (2) neutron absorber plates consisting of

0.19" thick, full length stainless sieel containing 1.3% minimum
coron or 0.19" thick OFHC copper are required between fuel elements
of the followinc specifications:

14x14 f4xma 15x15 14x14
Ir S3T SST Ir
Clad Clad Clad _ Clad

0,344- . 308

Q. 367 .384 0.384 . 322 ). 3805
0.400-

0.422 , 0.422 0.422 ). 44

144

264

7.4 8.4

18,4 N 16495
{144"L)
19.8
{168"L}

enrichment, w/o 4.0 3.65 4.0 3.65 3.8% 4.0 3.85

( 1 |

Uranium dioxide 4% Zigcalgy cldd unfrradiated fuel elements
contained within the Modef™No. RCC-4 packaging. Two (2) nautron
absorber plates consisting of 0.19" thick carbon steel are required
betweer fuel elements of the following specifications:

17 x 17
Type IR Clad

Pellet diameter, in 0.308 - 0,
Rod diameter, in 0.360 - 0.
Maximum fuel length, in 168
Maximum rods/element 264
Maximum cross section,

(nom), in sq 8.4
Maximum U-235/element, kg .
Maximum U-235 enrichment, w/o

3
3

22
74
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g MNKC FORS B18A
g " CONDITICNS ‘continced)

Page 3 - Certificate No. 5450 - Revision No. 20 - Docket No. 71-5450

(ii1) Uranium dioxide as /ircaloy clad unirradiated fuel elements. Two
(2) neutron absorber plates consisting of carbon stee] 0 0352
inches in thickness, with 4 mils of Gd,0, (C.02 gm - )
affixed to each side of the plate are ;e uired between ?ui
elements of the following specifications:

14x14  15x15 14x14 15x15 17x17  16x16
Ir Ir SST SST Ir Ir
Type Clad Clad Clad Clad Clad_ Clad

Pellet diameter 0.345%- 0.308-

(nom), in 0 367 0.322 0.322
Rod diameter l&?'b&R R’E GO(?;{ 0.360-

(nom), in 422 0.422 374 0.374
Maximum fuel

length, in QA 144 144

Maximum rods/
element e180

Maximum cross CO p o
section, x
(nom), in sp_ 7.8 .

Maximum U-235/ >
element, kﬂ 22, 1 :

Maximum U-235
enrichment, @ 5.

’ p 3 4 % -
(iv) 0% pium dfoxi aidlﬂﬁhqy ﬁinless Stpel clad unirradiated
pe

/@15 of the IWQQ < cati
Type SST cQ Zr Clad Zr Clad
Pellet diameter (m* * ﬂ *-0.446 0.367 0.322

Rod diameter (nom), 1 422-0.476 0.422
Fuel length (max), in 144 144
Maximum U-235 enriciiment, w/o 4,02 4.0

.
.
.
.
.
-
»
.
.-
>
.
.

LR R KT ZOS A




CONDITIONS continued)

Page 4 - Certificate No. 5450 - Revision No. 20 - Docket No. 71-5450

(2)

(v) Uranium dioxide as a Zircaloy clad unirradiated fuel element.
Two (2) neutron absorber plates consisting of 0.19" thick, full
length stainless steel containing 1.3% minimum boron or 0.19"
thick OFHC copper are required in the shipping container. The
fuel assembly shall have the following specifications:

17 x 17 Zr Clad Element

Pellet diameter (nom), in 0.327
Rod diameter (nom), in 0.374
Maximum fuel length, ip 144
Maximum rods/elefelit *-
Maximum ¢rogs sction,

(nom)}; Wn Sq
Maximym-0-235/element, kgs
Maxtmum U-235 enrichment, w/o

Maximym Quantity of material per package

(1) &fFor the gontents described in 5(BJ{) (i), S(bI(1)(ii), and
5(b) (1) (144}

Two fuel eleménts.

(1Y) For the contehts des;rlbad w5(b) (1) (iv):

Two inner contaim% éontnmng not mpre tham'80 kilograms U-235.

(111) For the cortents deserived in 5(pY(1)(

One fyel element plus one dummy fuel assembly.

Fissile Class t¥oand 111

1)

Minimum transport!vhde!'to be shown
on label for Class II

Maximum number of packages per
shipment for Class 111 60

Fuel rods shall be closely packed in the fuel rod container on no more than an
equivalent metal-to-metal square lattice. Partially loaded fuel rod containers
shall be fitted with a minimum of three, equally snaced blocks, of which the
noncombustible portion of the blocks and the method by which they are secured
shall assure that the rods are maintained on no more than an equivalent metal-

to-metal

square lattice within the fuel rod container.
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CONDITIONS

certificate No. 5450 - Revision No.

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 the flow of l:auids into or out of the sheathed fuel assembly

Alternatively, the fuel assembly may be enclosed in an elongated plastic bag or
sheath along its full lenath. At the bottom end of the fuel assembly, the bag
will be cut off or folded back to assure that the entire cross section of the
lower end of the assembly is unobstructed. When folding is used, the portion of
the sheath that is folded back will be cinched with tape near its end to hoid it
in place, and the length will be such that when the assembly is loaded in the
packaging, the folded sheath will:be clamped in place in at least two grid
locations. The top end of the bag may be gathered together and taped closed.
However, the top end then will be slit on all four Sides. The slits will run
perpendicular to the axis of the assembly and will extend the inner distance
between the top nozzle pads and spring clamps (approximately 60% of the length
f each side). The slits will be made in a plane near that formed by the top of
the pads and clamps.

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

Expiration Zate: January 31, 1986,

%
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REFERENCES
Westinaghouse | ctric F”"L‘:U‘"ﬂt\on 4L)p]icat10n dated Weceﬂ’-’*&‘v
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june 14 and 0 ber 4,198

Jepartment nergy supplement dated

LEAR REGULATORY COMMISSION

L

‘7 //:‘;J£4£4.JZ://

hnr‘c1\ t. MA((‘”ru} hief

s

Transportation vr"“<a*‘=n Branch

R R ERST

Division of Fuel Cvcle and
Material lﬁr“"’1'| NMS 5




U.S. NUCLEAR REGULATORY COM
o g CERTIFICATE OF COMPLIANCE . R T
’ e FOR RADIOACTIVE MATERIALS PACKAGES

E1SION NUMBER | ¢ PACKAGE IDENTIFICATION NUMBER

'8 e —
| 4 PAGE NUMBER | & TOTAL NUMBER PAGES

| USA/5461/8( ) | Rl

y - eetp—————— ’ |

a Thas certificate 18 issued 10 rlity il the packaging and contents described initem 5 beiow meets the applicabie safety standards set forth in Titie 10. C

~0de of
Federal Regulations. Part 71 "Packaging of Radioactive Materials for Transport and Transportation of Radioactive Matenal Under Certain Conditions

Trus certficate does no! releve the cor signor from compliance with any requirement of the regulations of the U S Department

f Transportation or other
applicable regulatory agencies 0«

10ing the government of any country through or into which the prckage will be transported

ERTIFICATE IS IS IN THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICAT e
# PREPARED 8Y (Neme and Address TITLE AND 'DENTIFICATION OF REPORT UR APPLICATION

Oak Ridge National Laboratory Safety Analysis Report for Packaging (SARP) of

P.0. Box X the Dak Ridge National Labaratory TRU Curium
Oak Ridge, TN 37830 Shipping Container, Report No. ORNL-5147/RI,
August 7, 1981 Revision.

JOCKET NUMBER
eamt—— —ce—— c—— —

ONE

certificate 18 conditional upon fulh ng the requirements of 10 CFR Part 71 as applicable and the condithons specified be

(a) Packaging

Model No: ORNL TRU Curium Shipping Container
2) Description:

Packaging for solid radigactive materials. The container is a right
circular cylinder 29 inches in diameteér and 30-7/8 inches high with a
304L stainless Stéel outer shell which is 3/8-inch thick for the
bottom and sj8eS and 1/4-inch thick for the top. The shell for inner
avity is 8«l78 inches in diameter z 19-1/4 4pnches deep, is fabricated
from 1/4-ifeh thick 304L stainless steel plate, and is recessed 1-3/8
tnches frgm the top. The inner cavity for the radioactive materia.s
is 6 inches in diam€ter x 8 inches high'and fabricated from 1/4-inch
thick 3Q4L stainlessisteel, Seven<ejghts-inch thick lead fills the
space between the std@s 'and bottom of the cavity shell and the inner
avity. <The annulus Betwegn the outhRr shell and Tnner shell is filled
with Timenite Concrete.. The inndr.Cavity #s closed with a concrete-
and-lead; plug which 15 enclosed 1o 1/8-inch thick 304L stainless steel
plate. A 1/16-1nch thick Neoprdne gasket Serves as a seal between the
top flange of the plug and the cask bodyy Eighty 1/2 "-13 UNC-2 nuts
on studs hojd the ptug flange €0 the cask body. A 3/8-inch diameter
304L stainless steel bai] 15 used toudift thelplug. A 1/4-inch thick
J04L stainTess steel plate, which coVérs the top 13UNC-2 nuts on

tuds The caSk is equipped with four, 1/2«inch thick 1ifting and
tie-down ears with two, 1-inch diameter RAo¥es per ear. The cask is
mounted on a skid fhe gross weight @f the cask and skid is 2,800

pounds
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NAC TORM 8184 U.S. NUCLEAR REGULATORY COW!“ION_]
LR CONDITIONS (continued)

Page 2 - Certificate No. 5461 - Revision No. 1 - Docket No. 71-5461

(a) (3) Drawing
The packaging for the TRU Curium Shipping Container is constructed in
accerdance with Oak Ridge Nationa! Laborztory Drawing No. M-12175-CP-
078-E-3 (Report No. URNL-5147/RI, August 7, 1981 Revision).
(b) Contents
(1) Type and form of material
(i) Transuranics, including any isotopes of curium, berkelium, californiumi
and fermium in the form of metal, oxide, chloride, or other salt [
contained in capsules that meet the requirements of special form
radioactive material.
Transuranics, including any isotopes of plutonium in the form of
netal, oxide, chloride, or other salt doubly encapsulated in
capsules that each meet the requirements of special form radioactive
material.
(2) Maximum quantity of material per package
The maxioum internal heat not to exceed 150 watts;

(i) For the material described in 5(B){7)(i) a total of 10 g or any
combination of An-242, Cm-243, Cm-24%5, Cm-247, or Cf-249,

(i1) For the material described in 5(b)(1)(i)"a total of 3 g of Cf-251.

(111) For the materfial described in 5(bJ(2)(ii) the total of any combination |
of Pu-239 and Py-241 shall be Jimited to 10 g.

Special form radieactive material capsules may be held within DOT Specification
2R containers.

The package »uthorized by this certifi¢ate is hereby apprbyved for use under
general provisions of 10 CFR §71.12.

Expiration date: June 30, 1986,
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NRC FORM 8184 U.S. NUCLEAR REGULATORY COMMISS.ON
> CONDITIONS (continuad)

Page 3 - Certificate No. 5461 - Revision No. 1 - Docket No. 71-5461

REFERENCE

Safety Analysis Report for Packaging (SARP) of the Oak Ridge National Laboratory TRU
Curium Shipping Contaziner, August 7, 1981 Revision to Report No. ORNL-5147/RI.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

A B/ AW |

Charles E. MacDorald, Chief
Transportation Certification Branch
Division of Fuel Cycle and

Material Safety, NMSS

Late: OEF




3 U.S. NUCLEAR REGULATORY COMMIS
BN 00 oo CERTIFICATE OF COMPLIANCE "
’ FOR RADIOACTIVE MATERIALS PACKAGES

—— e g
PAGE NUMBLF

v T Reve

5463 | | USA/5463/AF

PREAMBILE
2 This certificate is iIssued ! prtity that the g and tents described initem 5 below. meets the applicable safety standards set forth in Title 1

— S W—
N NUMBER PACKAGE IDENTIFICATION NUMBER |

ederal Reguilations, Part ctive Materiass for Transport and Transporiation of Radioactive Material Under Certain Condit

ertficate does not ve tr nsignor from compliance with any requirement of the regulations of the U S Department of Transportatior
"p{ abie reguiatory agent shn r yovernment of any country throug  into which the nackage will be transported

ERTIFICATE IS IS5UE N THE BAS ) Y LYSIS REPORT OF THE C GN
PREPARED BY (Neme and Address & TITLE AND I ) ¥ REPORT OR APP

Union Carbide Corporation afety Analysis Report for Packaging (Oak Ridge
Nuclear Division 12 Plant Foamglas Shipping Package for Enriched
Oak Ridage Y-12 Plant, P.0O. Box Y ranium) Report No. Y-DD-156, September 1974.

Oak Ridge, TN 37830

specified
wdn.kd'\}ln.l
Model No.:
Descri ption

Packaging for uranium enriched in the U-235 isotope. The containment
vessel consists of DOT Spac 2A or 2N metal inner container, 6-3/16
inches diameter by 8-3/4 inches high. ‘The containment vessel is
centered and supported within a 16-gage outgr steel drum with a 14-
1aqe head, DOT Spec 6J or equivalent, by sdlid foamed boron silicate
1lass. The outer steel drum is 22-1/2 inches giameter by 22 inche
. The outer steel drum closure must be at 'Teast a 12-gage bolted

ring with drop forged lugs, one of which ts threéaded, and having a

/8-inch steel bolt and lock nut. The package gross weight is 145

| ounds.
,,'"jw?'hj

packaging 1% as described and fabricated in @®cordance with Union

bide Corporation, Nuclear Division, Y=¥2 Plagt*Drawing No. E-T-
1

46

BUBLURLUE
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}, NKL FORM 818A U.S. NUCLEAR REGULATORY COMMISSION
| 68 CONDITIONS (continued)

Page 2 - Certificate No. 5463 - Revision No. 2 - Docket No. 71-5463

Contents
(1) Type and form of material

Uranium metal, alloys or dry compounds, of any enrichment in the U-235
isotope.

(2) Maximum quantity of material per package not to exceed Type A quantity
radioactive material and:

Not more than 3.7 kg of U-~235, or

Not more than 19.0 kg of U-235 with the H/U ratio not more than

)
]

¢, considering al
Vessel.

sources of hydrogen within the inner containment

Fissile Class I, II and 111
For the contents described in
5(b)(1) and limited in 5(b)(2)(i).

(2) Minimum transport For the contents described in
index to be shown 5(b)(1) and limited in
on label for 5(b)(2)(1i):
Class 11

Maximum number of or
shipment 5(b)(1) and linite
for Class III

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

Expiration date: July 31, 198
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U.S. NUCLEAR REGULATORY COMMISSION 1

CONDITIONS (continued)

- Certificate No. 5463 - Revisicn No. 2 - Docket No. 71-5463

REFERENCE

Safety Analysis Report for Packaging (Oak Ridge Y-12 Plant Shipping Package for
Enriched Uranium) Report No. Y-DD-156, September 1974.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

AN RO/

Charles E. MacDonald, Chief
Transportation Certification Branch
Division of Fuel Cycle and

Material Safety, NMSS




NRC FORM 813 U.S. NUCLEAR REGULATORY COMMISSION
o83 CERTIFICATE OF COMPLIANCE
oo FOR RADIOACTIVE MAYERIALS PACKAGES

$ Y pa— W———— s ——ye
ERATIOCATE NUMBL R rv—uu‘wm‘« 2IQER | ¢ PACKAGE IDENTIFICATION NUMBER jg

5468 Sam - ‘ USA/5468/B( )F

)
4 i 2LY v

P65 AMBE
This certificats 18 issued 1o certiy that the packaging ar 1 contents described inltem 5 below. meets the applicable safety standards set forth in Titie |
Faderal Regulations Part 7 Packaging of Radioactive Materials for Transport and Transportation of Radioactive Matenal Under Certain Conditions

This certificate does nol relieve the consignor from compilance with any requirement of the regulations of the U S Department of Transportation o
apphcable reguiatory agencies ncluding the government of any country through or into wh ch the package will be transported

ERTIFICATE If WSUET N THE BASIS F A A‘}}"-' ANALYSIS REPOR W THE PA uA.,? jr;f SIGN OR .n‘;‘ ’ ",i ~
2 PREPARED BY (Nemw and Adaress b TITLE AND IDENTIFICATION OF REPORT OR APPLICA N
Nuciear Fuel Services, Inc. Nuclear Fuel Services, Inc., application dated
P.0. Box 218 ‘ May 1, 1967, as supplemented.
Erwin, TN 37650

| ]]_!‘4[);..
l DOCKET NUMBER .
y W donte =

g the requirements of R Pant as applicable and t
Packaging
Mode
Descriptior

Qv

Oak wood container 4!
internal cavity :

X 62", x 43-1/2" outside dimensions with an

36" x B0% x V<32, 14ned with 0.020" thick cadmium.

Drawing

The NFS-IXeA-package is constructed in accortddpce with Nuc'
services,. int., Drawing No. RMP-48]1, Rev. B.

ontent

5

Type angnform of material

Pul,-U0, ceramic fual petlets enclOs®d in aluminesy stainless steel,
or 2ircbhium tubks which Have Bdeh welded closed and tested to show

leaktightness.
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U.S. NUCLEAR REGULATORY JOMMISSION
CONDITI NS (continued)

Page ¢ - Certificate No. 5468 - Revision No. 2 - Docket No. -5468

Maximum quantity of material per package

ts no* to exceed 350 pounds and for the foliowing w/o0

Total conten
the sles thickness must not exceed:

Pu0,/U0,,

Siab Thickness, Inches

.60
).67
0.75
}.86
0.94
.05
% | -
1.20
.26

B )

| 1 ”

*for UO, containing 1% U-235 or more, the U-235 must be
onsidérea as Pu in determining w/o Fu0,.

Fissile Class
Interal cavity of the shipping container must be filled with rubber cr other
packing material to maintain at least the specified slab thickness. Not more

-inch of elastic materials must be used for matrtaining the slab thickness
~ods 1-inch diameter or less.

» authorfzed by this cc - tificate is hereby approved for use under the
license provisions v 10 FR 5““ 1?2

on date: January 31, 1987.
REFERENCES
Nuclear Fuel Servi ’ ., application dated May 1, 1967.
upplement dated:

NUCLEAR REGULATORY COMMISSION

harles E. MacDonald, C
Transportation Certification Branch
Division of Fuel Cycle and

Material Safety, NMSS

SEP ne 1983

jate:
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CERTIFICATE OF COMPLIANCE U.S. NUCLEA" .EGULATORY COMMISSION

FOR RADIOACTIVE MATERIALS PACKAGES

EVISION NL MBER

PACKAGE IDENTIFK

ATION NUMBER

USA/5492 /AF

_

y that the packag.ng and contents descrit

Packaging o! Radioactive Materals for T

ed initem 5 below. meets the ap sDie safety standards set forth

wwoactive Matena

tie 10. Code of
ansport and Transportatios UNGe ond:tions

Cern

signor from comphiance with any

JAINg the governmy

equirement o Tulat fthe US Deg

ackage will be transported

tment O1 ansgortation or other
o8 InC it of any country through or n

HE PACKAGE
DENTIF

CATION
R APPLICAT

F A SAFETY ANALYSIS REPORT OF 7
b TITLE ANC

HE BA N App
F REPOAT

DE
a8 ATION ON
Inc. Nuclear

August

Service

s, Inc. application dated
1982, as sup

lemented.

r
P

71=-5492

YOCKET NUMBER

FR Part as applicabie and the condilions specified be

1 No.: RMG-181-]

ription

ntainment

4
i

vessel
threaded

is$a 5=inch Schedule
pipe cap
pipe _and
cans.
I7H
il 1s5ed
ang outer
Wne
*o

40
Tosure at beth end
contains

steel pipe with
1th the bottonm
sealed ‘polyethiene bottles and/
nt vessel s supported in a DO
iown in Drawfpg No. RMG-181-1

A
ire void between the containment
0s sheet )

asbe placed between both
Aina outer container; three inches of
botton and ¢ ontainment vessel,

gar

: ) the
i metal

1ficatiap
i ite 9%

A 'S
oY 'hg conta

%
 Lee

TO
Lo

drum

11
1

15

) the

{ f ent
1

container;
ntaloment ves
Tocaled in

S
yf el 0
' ~ :
Uil ire )T

ing

packaging ig construcClted in aceerdance with Nu€lear Fuel Services,

rawing No. RMG-181-], dated November 22, 1982,
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U.S. NUCLEAR REGULATORY COMMISSION |

CONDITIONS (coninued)

Page 2 - Certificate No. 5492 - Revision No. 4 - Docket No. 71-5432

(b) Contents
(1) Type and form of material
(i) Uranium or any urani.m compound or solution, any U-235 enrichment.

(ii) U-235 as metal or oxide, or as compounds or alloys having a
maximum H/U-235 ratio of 3 considering all sources of hydrogen
vithin the inner container.

(2) Maximum quantity ov material per package
(i) For the contents descrised in 5(b)(1)(i):

Ten kilograms U-235 contained in a maximum of 100 pounds of
material.

For the contents described in 5(b)(1)(i1):

Fourteen kilograms U-235 contained in a maximum of 100 pounds of
material,

Fissile Class IT and 111

Minimum transport index
to be shown en label
for Class 4%

Fur the contents described in
5(bM1)(ii) and "imited in
5(8)(2)(i1):

'} Maximum number of
packages per shipment
for Class 11

For the contents describad
in S5(b)(1)(1) and limited
in 5(b)(2)(1): Eighteen (18)

A minimum 1-inch thick By 4-3/4-inch diameter wood-hlock must be inserted at
each end of the containment vessel so that tha contents are between the wood
blocks. The specified thickness of vermicw!1t® required at each end of the

containment vesse! may be reduced by an amount equal to the thickness of each
wood block.




U.S. NUCLEAR REGULATORY COMMISSION

CONDITIONS (contihved)

} « Certificate ho. 5492 - Revision No. 4 - Docket No. 71-5492

The package authorized by this certificate is hereby approved for use under the

general license provisions of 10 CFR §71.12.

Expiration date: January 31, 1988.

REFERENCES

Nuclear Fuel Services, Inc application dated August 25,
Supplement dated: December 10, 1982,

FOR THE U.S. NUCLEAR REGULATORY COMMISSIOW

bl S22l ot

Charles E. MacDonald, Chief
Transportation Certification Branch
Division of Fuel Cvcle and

Materdal Safety, NMSS

SEP 06 1983

n

|
|




U.S. RUCLEAR REGULATORY COMMISSIO
- ey CERTIFICATE OF COMPLIANCE - -
-7 FOR RADIOACT'YE MATERIALS PACKAGES

TIFICATE NUMBEF : “Tb REVISION NUMBER ['c PACKAGE 10ENTIFICATION NUMBER e PaGe NUMBER | & TOTAL NUMBER PAGES | M
- | - | / 7 | 1 | 2
551 3 USA/5517/AF | 1 | 2

. L | e SNESOETE SERES. SRS
OREAMBLE
s This certificate is issued 10 certify that the packaging and contents described inltem 5 beiow moets the apphicable safety standards set forth in Title 10, Code of
Federal Regulstions, Part 71 “Packaging of Radioactive Materials for Transport and Transportation of Radioactive Matenal Under Certain Conditions

This certificate does not releve the consignor from comphiance with any requirement of the regulations of the U S Department of Transportation or other
spphcable regulatory agences including the government of any country through or into which the package will be transported

ERTHF ATE 'S SUE N THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIUN OR APPLICATION
2 PREPARED BY (Neme ang Address b TITLE ANC ENTIFICATION OF REPORT OR APPLICATION

Nuclear Fuel Services, Inc. | Westinghouse Electric Corporation application
P.0. Box 218 | dated December 15, 1967, as supplemented.

Erwin, TN

DOCKET NUMBER
- | et tegeeitiocrios 1cusc AP

CFR Part 71 as applicable and the condihons specified below

Packaging:
Model No.: BB 250-1
Description:

A uranium dioxide powder shipping . <ontainer, consisting of a steel
:ylinder held in the cgemntey of an - dutgr, container (two steel drums
welded end-to-epd) by fire-resistant féams:

Inner contaife# is 11.5-inch ID, 16-gage stefT) cylinder, 63.5 inches
long, with*®iD1ted and gasketed top flange closq®e and seal welded

bottom plate. " Inner container is centered and”smpported in a 22.5-
nch 1D hj minimym’ 24-inch Tong, 16-gage Steel irum by fire resistant

B 0

phenolig Yoam of AECiMaterial_aud thipmenr Specffication SP-9

Drawi V‘\ﬂr

The packpgingt i§ cons tructed acedrdance with HEStinghouse Electric
orpora¥ion Draking VU.(}"T‘ 2%ub. 5., 3 "
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NAC FORM 818A U.S. NUCLEAR REGULATORY COMMISSION
CONDITIONS (continved)

Page 2 - Certificate No. 5517 - Revision No. 3 - Docket No.

Contents:

(1) Type and form o, material:
Bulk uranium oxide (U0, or U 08) powder with a maximum density of 2
U/cc and enriched to a“maxtwam 4 w/o in the U-235 isotope. The maximum
H/U atomic ratio, considering all sources of hydrogenous material
within the inner container shall not exceed 1.13.

Maximum quantity »f material per package:

Total contents not te exceed 250 pounds, with the U-235 content not to
exceed four (4) kilograms.

(c) Fissile Class l
Prior to each shipment, the 1id gasket shall be insnected. The gasket shall be
replaced if inspection shows any defects or every twelve (12) months, whichever

occurs first.

The package authorized by this certificate is nhereby approved for use under the
general license provisions of<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>