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AVAILABILITY NOTICE

Availability of Reference Materials Cited in NRC Publications
1

Most documents cited in NRC publications will be available from one of the following sources:

1. ~The NRC Public Document Room, 2120 L Street, NW., Lower Level, Washington, DC
20555-0001

2. The Superintendent of Documents U.S. Government Printing Office, P. O. Box 37082,
Washington, DC. 20402-9328.

3. The National Technical Information Service, Springfield, VA 22161-0002

Although the listing that follows represents the majority of documents cited in NRC publica-
- tions, it is not intended to be exhaustive.

Referenced documents available for inspection and copying for a fee from the NRC Public
Document Room include NRC correspondence and intemal NRC memoranda; NRC bulletins,

. circulars, information notices, inspection and investigation notices; licensee event reports;
vendor reports and correspondence; Commission papers; and applicant and licensee docu-
ments and correspondence.

The following documents in the NUREG series are availab|e for purchase from the Government
Printing Office: formal NRC staff and contractor reports, NRC-sponsored conference pro-
ceedings, international agreement reports, grantee reports, and NRC booklets and bro-
chures Also available are regulatory guides, NRC regulations in the Code of Federal Regula-
tions, and Nuclear Regulatory Commission Issuances.

Documents ava.ilable from the National Technical Information Service include NUREG-series
reports and technical reports prepared by other Federal agencies and reports prepared by the
Atomic Energy Commission, forerunner agency to the Nuclear Regulatory Commission.

Documents available from public and special technical libraries include all open literature
items, such as books, journal articles, and transactions. Federal Register notices, Federal
and State legislation, and congressional reports can usually be obtained from these libraries.

Documents such as theses, dissertations, foreign reports and translations, and non-NRC con-
ference proceedings are available for purchase from the organization sponsoring the publica-
tion cited.

Single copies of NRC draft reports are available free, to the extent of supply, upon written
request to the Office of Administration, Distribution and Mail Services Section, U.S. Nuclear
Regulatory Commission, Washington DC 20555-0001.

Copies of industry codes and standards used in a substantive manner in the NRC regulatory
process are maintained at the NRC Library, Two White Flint North,11545 Rockville Pike, Rock-
ville, MD 20852-2738, for use by the public. Codes and standards are usually copyrighted i

and may be purchased from the originating organization or, if they are American National I

Standards, from the American National Standards Institute,1430 Broadway, New York, NY
- 10018-3308.
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FOREWORD

l

|
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 Couniission. To assist in identifying packaging, an index by Model
Number and corresponding Certificate of Compliance Number is included at the
front of Volumes 1 and 2. An alphabetical listing by user name is included in
the back of Volume 3 for approved QA programs. The reports include a listing
of all users of each package design and approved QA programs prior to the
publication date of the directory.

.

Comments which would make future revisions of this directory more useful are
invited and should be directed to the Spent Fuel Project Office, U.S. Nuclear
Regulatory Commission.

i

iii

_ - _ _ - _ _ _ _ _ _ _ - _ _ ._ a
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i U.S. NUCLEAR REGULATORY COMMISSION
'

INDEX OF CERTIFICATES BY MODEL NUMBER |

10/01/1995 I.

i
'

MODEL # CERTIFICATE # | MODEL # CERTIFICATE #
. i

! I.

;

j A-0109 6280 | CNS 1-13C II 9152
1

AI 500 SU 9006 | CNS 1-13G 9216
I |

5 AI 520 9007 | CNS 10-160B 9204 1

J

! ANF-250 9217 | CNS 14-170 III 9249

AP-101 9071 | CNS 14-195-H 9094

i ATR 9099 | CNS 21-300 9096

A1W-3 CB/TS DC 9789 | CNS 3-55 5805

A1W-3 HD/SB SDC 9790 | CNS 4-85 62442

1 ,

A1W-3 PUSC 9787 | CNS 6-75 9108-

]

B-3 6058 | CNS 6-80-2 9111
|
9

{ BCL-2 9068 | CNS 6-80-2A 9111
!

| BCL-3 9067 | CNS 8-120A 6601
:
j BCL-4 5950 | CNS 8-120B 9168 '

,

|| BETTIS WASTE 6142 | CNSI 14-215H A 9176 ,

~

BMI-1 5957 | DHTF 9203

BS-33-180 6722 | D1G CB-TS 9792

i BU-7 9019 | D2G POWER UNIT 6441
.

i BUSS R-1 9511 | E-MEH-00-00004 9011
1

3 BW-2901 9251 | FL 10-1 9009

C-1 9036 | FPD-100 9057
i

i C-8 9128 | FSV-1 6346

CGN 25/35 RCDP 9794 | FSV-3 6347

! CI-20WC-2 9098 | GE-100 5926
!

CI-20WC-2A 9098 | GE-21PF-1 4909
|

CNS 1-13C 9081 | GE-500 9049
i i

i

'

V

_ ._, . _

i



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

10/01/1995

MODEL # CERTIFICATE # | MODEL # CERTIFICATE #

|
'

GE-85d0 6697 | M-140 9793

HFBR UNIR CONT 9853 | M-160 9781

HN-100 SERIES 3 9151 | MCC-3 9239

EN-190-1 9086 | MCC-4 9239

HN-190-2 92'24 | MCC-5 9239

HN-194S 9089 | MO-1 9069

IF-300 9001 | MODEL B 6206
,

INNER HFIR UN 5797 | MODEL 1 S-6213 9186
1

IR-100 9157 | MODEL 2 S-6213 9186

IR-50 9156 | MW-3000 9030

LCG-25A 4888 | N-55 9070 i

LCG-25B 4888 | NAC-LWT 9225 '

LCG-25C 4888 | NAC-STC 9235
1

LL-60-150 6568 | NAC-1 9183

LN 10-135A 9177 | NATICK IRRADI 5362

LN 14-170 1 9151 | NCI-21PF-1 9234

LN 14-170H 9159 | NFS-URANYL NIT. 5059
,

LN 14-170L 9159 | NLI-1/2 9010

LN 14-170M 9159 | NLI-10/24 9023

LN 14-195H 9176 | NNFD 5X22 9250

LN 14-195L 9176 | NNFD-10 6357

LN 6-80H 9179 | NONE SPECIFIED 6406

LN 6-80L 9179 | NPI-20WC-6 9102

LN 7-100 9178 | NPI-20WC-6 MKII 9215

M-130 6003 | NRBK-41 9221

|

vi

u _ _ - _ _ _ _ _ - . . .- _ __ _ _ - - _ _ _ _ - _ _ _ _ _ _ _ _ _ - _ _ _ - _ _ _ _ _ _ _ _ .



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

10/01/1995

MODEL # CERTIFICATE # | MODEL # CERTIFICATE #

. I

NUPAC 10/140 9177 | RA-3 4986

NUPAC 14/190H 9159 | RCC 5450

NUPAC 14/190L 9159 | RCC-1 5450

NUPAC 14/190M 9159 | RCC-3 5450

NUPAC,14/210H 9176 | RCC-4 5450

NUPAC 14/210L 9176 | SENTINEL-100F 5862

NUPAC 14D-2.0 9079 | SENTINEL-25A 4888

NUPAC 50-1.5L 9145 | SENTINEL-25B 4888

NUPAC 50-2.5L 9145 | SENTINEL-25C 4888

NUPAC 50-3.0L 9145 | SENTINEL-25C3 4888

NUPAC 50-4.0L 9145 | SENTINEL-25D 4888

NUPAC 6/100H 9179 | SENTINEL-25E 4888

NUPAC 6/100L 9179 | SENTINEL-25F 4888

NUPAC 7/100 9178 | SENTINEL-8 9030 '

,

OP-100 9185 | SNAP-21 5830

ORNL TRU CALIF 5740 | SP-1 9248

OUTER HFIR UN 5797 | SP-2 9248

PADUCAH TIGER 6553 | SPEC 2-T 9056
,

; PAS-1 9184 | SPEC-150 9263
.

PAS-2 9181 | ST 9246

PAS 2A 9181 | S2C REC. COMPT. 9788

PAT-1 0361 | S3G CBDCA 9786

PAT-2 9150 | S3W REC. COMPT. 9788

PWR-2 CORE BAR. 9791 | S4W REC. COMPT. 9788

! RA-2 4986 | S5W POWER UNIT 5580

i

)

vii
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.U.S. NUCLEAR REGULATORY COMMISSION
INDEX OF CERTIFICATES BT MODEL NUMBER ;

10/01/1995

MODEL # CERTIFICATE # | MODEL # CERTIFICATE # |

|
'

S5W REC. COMPT. 9788 | 10-142 9208

S5W REFUEL.SRCE 5757 | 10-142A 9073

T-2 5607 | 100 9127
.

T-3 9132 | 100A' 9127

TN-BRP 9202 | 110G-A 9247

TN-FSV 9253 | 125-B 9200

TN-RAM 9233 | 14-215 9222
,

TN-REG 9206 | 1500 5939
.

' TN-8 9015 | 181361 5796

TN-8L 9015 | 181375 5796

TN-9. 9016 | 2.7 NEW FUEL 5894

!
TRIGA-I 9034 | 20 9126

TRIGA-II 9037 | 20A 9126

TROJAN PRESSUR. 9260 | 200 9127

TROJAN STEAM 9259 | 200A 9127

TRUPACT-II 9218 | 2000 9228

UC-609 9932 | 235R001 6386

UNC-2600 5086 | 3-82B 5574

UNC-2901 6294 | 3206B 9167

URIPS-8A 6786 | 3218 9167
f

URIPS-8B 6786 | 3227B 9167

UX-30 9196 | 4.5 TON CF 6642

WAPD-40 5874 | 40G-A 9254
|

YNPS STEAM GEN. 9256 | 420 9245

10-135B 9210 | 50 9126

f

r

viii

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

10/01/1995

MODEL # CERTIFICATE # | MODEL # CERTIFICATE #

|
,

'

SOA 9126 | 680BE 9035

51032-1 6581 | 680E 9035

51032-2 9252 | 683 9053

589 9139 | 684 9028

5979 5979 | 684A 9028
_

5984 5984 | 684AE 9028

6400 6400 | 684B 9028

650 9032 | 684BE 9028
.

660 9033 | 684E 9028 1

660A 9033 | 702 6613

| 660AE 9033 | 715 9039

660B 9033 | 741 9027
j
; 660BE 9033 | 741A 9027

660E 9033 | 741AE 9027.

i !

] 6717-B 6717 | 741B 9027 '

!' 676 9029 | 741BE 9027
:

676A 9029 | 741E 9027 |

1

676AE 9029 | 770 9148
:

676B 9029 | 771 9107 )'

1

676BE 9029 | 814A 5149

676E 9029 | 820 9137
,

680 9035 | 850 9147'

680A 9035 | 855 9165

680AE 9035 | 864 9166
:

680B 9035 | 865 9187
:

!

ix'

___ ~ ._ ._.



"

y- ,

| U.S. NUCLEAR REGULATORY COMMISSION |

jINDEX OF CERTIFICATES BY MODEL NUMBER ''

10/01/1995
,

i MODEL # CERTIFICATE # | MODEL # CERTIFICATE # ;

i
I

I :
t

.

. i

! 900 9141 | !
'*

,

3 920 9143 |

927Al 6078 |
:
4 927C1 607", | t

I i
!

|

| {
,
e

l

I
.

|

| -

I -

I :

I ,

!

I i

I !
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i
i
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u.s. NUCLEAR REGULATORY COMMISSIONi . unc Pona ea
CERTIFICATE OF COMPLIANCE|

,

# C" 7' FOR RADIOACTIVE MATERIALS PACKAGES
see

c PACKAfaE 8DE.(DF4 CATION NUMBER e.f> AGE NUMBER e. TOTAL NUMBER PAGESs

1 ECERTIFICATE NUMaER b.REVtSION NUMBER

0361 5 USA /0361/B(U)F 1 4'

REmma
a. This certificate is issued to cortify that the packaging and contents described in ttom 5 below, meets the apphcabe safety standaros set forth in Title 10. Code

of Federal Hogulations, Part 71,"Packagmg and Transportation of Radioactive MatenaL"
.

b. Thas certificato does not relieve the Consignor from compliance wrth any requeremoryt of the regulations of the U.S. Department of Transportation or other'

applicab6e regulatory agencies, including the government of any country through or into wh ch the package will be transported.

1 THIS C M 18 ISSUED ON THE BAS 18 OF A SAFETY ANALYSIS REPORT THE ACKAGE DESIGN PPUCA

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

Ng- supplemented.Washington, DC 20555

,\V c. oOCxET NuusER - / 71-0361

'' EcerStte es conditionni upon fuifming[her
'

rements of to CFR Part 71, as apphcable, a th cobions specified below.

@ @5-

CQ % .. J
k' \-

b(a) Packagin WI *

<t u r7 ox

(1) Mo%No.: PAI
N~3 .T0

,

n% > ' , - $in
(2) Descript1 > g |[ ! ! ; y

b| G
A st$ nless %a k

g ew ~-

WEssel (dsdg'nated'YB-1) surrounded by a |

stai$3sssteeP[W'i4pddje'^ r{ designated?AQ-1). The contents
c a se

'

are sWalad withhi'a, stainleses pr6 duct ca V4 designated PC-1)
inside'Tip containinentfes'sely q j LO

4 AA W ebThe AQ-1 ov,pryack is a right circular cyljnder, approximately 42-1/2

consist of approjihn/2 inches outside didiiister.
inches long by 241 The walls of the overpack

ately 8 inches .df'
within double stainless s}$selfums" grain oriented redwood ent.asedThe ends of the drums are doubly
closed. A copper heat conducting element and an aluminum load *

distributer are encased within the redwood.

The TB-1 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
ve>sel is a right circular cylinder, 41/4 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 i

elastomer 0-ring. l

. _ _



_ . .

______________________________________________________
"'""'"#***"* * * * conomons tcomuwed)

i

Page 2 - Certificate No. 0361 - Revision No. 5 - 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 ve:sel, when loaded with 4.4 pounds of contents

',

is approximately 41.7 pounds.
,

f (3) Drawings and Specifications

The Model No. PAT-1 packaging is fabricated in accordance with the
drawingsandspecificagionQiCSec. ton 9.0oftheSafetyAnalysis
Report, NUREG-0 Es.Vopplementm3 }ssue B of Drawing Nos.1004,

1 017, 1018, 1019, 020And 1022.
1009,1013,Q,016 p;

(b) Contents D O
(1) Type an fom of material h

its daughter pr [wI [ an The

%e mixed-with tirin'lisi oxide aiholid form.
Plut mo

its daughterplu um oxide '
pro ts, in ar3y id f(64L / ;.M O

(2) Max m quanti er 4W rpacl[a and additminal permissiblee A
costents g Q (- $$ e 'g''

j

Maximan!2 fos Ipp_mdp iWe(i)(p w/ ! , v :a
laat:tive mat al, p1hs: maximum 16 grams

pf, wathkancL 10 gani pf hiojlyethylene'or po]yviny1 chloride bagging| 4
afterialf4;The:madmum decay 3:eittfload of the contents may not ;7eheed25Mt'g (fft

mjm 200 grams t5t'alNa$1oactihe matNal, plus:
'

maximum one(ii) Ma

j gram ofpater, maximum 200 grams of settil canning material (in
;

addition to the PC-1 product can,, Drawing No. 1024), maximum 64
grams of alunilaum, foil or honeycomb (in addition to the top
spacer, Drawfnh Nofl0)S),'eaxinium 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) Fissile Class: I

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.

i
|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. |

2
---------------------------- - r------------------

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _._
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Page 3 - Certificate No. 0361 - Revision No. 5 - Docket No. 71-0361 I
a l

I l

i
i

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. I

I
11. Repair and maintenance of the packaging shall be in accordance with Sections 8.0 1 1

and 9.0 of the Safety Analysis Report. |
12. The packaging shall be designed, procured, fabricated, accepted, opsrated, |

>

maintained, and repaired in accordance with a quality assurance plan approved by a
the Nuclear Regulatory Commission for this purpose. I

I \

13. Through special arrangement with the carrier, the shipper shall ensure observance | |
of the following operation

ng Rf%"hshipment of plutonium by air:
)

(a) The package (s) mustQentowed aboard aircraftg the main deck in the aft-most i

cargo may be stp.sQossible for cargo of its size ind weight.
location that 1 No other type i

ed aft of the package (s).

'O -I
'

(b) The package (I)"must be securely cradled and tied-<fowm to the main deck of | |the aircraft Tb'e' tie-down system must be Aapab1'e ofsproviding package irestraintdga,instithdyallowing it.crtia fo~rsf' acting separately relative i
to the deckt of the* aircraft:

Upward, 29;/gFoWard,99f[g
Sideward, 1.5g; i

Downward,'4.5g. $ i (f I
c" e 6 \64

! (c) Cargo which bears one dqtheJ6m#1 hazardous,materfM labels may not be
i

g

g' transpodted aboardianhiirbrift car yfpickagp(s): 3 g

i( tiNi M~;; ;

Explb)sive A M ,, Q~ M W a ?:% - .h I
"

iFlammabiss' Gas 4::a# ; | | I

Explosive B$( l fN 'dhflaminable;' Solid
" i4 J danable .Uquid % I

g
Explosive C ':q C C' I

]
Spontaneously >Co bitstible MFlammable' Gas Ce) |

i

Dangerou(When Wet u ( M|.0xidizeV/ Af' g
'

1

; . Organic Peroxide 0orrosive ,() I"
' /6, 5A ' I

This restriction does not apply to hazardous material cargo labeled solely Ii .

f. 4 4 4, gg3 |
4as:;

n n p.

1 Radioactive I Poison
.g

d p |
Radioactive II Poison Gas I
Radioactive III Irritant i
Magnetized Materials Etiologic Agent I

1 1

14. The package authorized by this certificate is hereby approved for use under the |i

general license provisions of 10 CFR 671.12. i
i

15. The package authorized by this certificate is hereby approved for transportation I

of plutonium by air.
|

16. Expiration date: September 30, 1998. |
|

|
I
I

L_________ _ _ _ _
|

_ - - - - - -
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conomons tcontinuem |
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Page 4 - Certificate No. 0361 - Revision No. 5 - Docket No. 71-0361 1
I
i
1

REFERENCES !
I

,

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

I

Sandia Laboratories application dated February 20, 1980. | 1
~

- Supplements dated: July 27, 1990 and July 20, 1993. i
i

FOR THE U.S. NUCLEAR REGULATORY COMISSION I

I

A/phappell, tion Leader !
Cask Cert.iff4 cation Section I

h Storage andfThansport Systems Branch I

y Division of fn trial and I

gp 21 193 A Medical Nucl afety, HMSS |
KM ,,/ |Date: # g ,q ~ Os e c=a, y ,Ix. >,~ w aq L (j_4 Jgp i- :,

th % ;E h [ h |vo

? ,rj
h f ,A?,
n ;

v> |

A'~ k k 4C 'Y' }
i
l
I
I

I
I

I

|
|

|

|

1

I

I
'

I

I

I

|
|

|
| I
| 4

1m ..

-__- - __ _______________- __ _ _--_____- --- - -_ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - .



-- ^ ' . _ ._ _.

|
| |

I

_

p_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _COMMISSIO N
_____

l;i.ecanTwgNuumeR
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CERTIFICATE OF COMPLIANCE
>

|
as,

'' C"' 7' FOR RADIOACTIVE MATERIALS PACKAGES
o REvis40N NUMBER c.PMMGE OE,4WiCAT90N NUuSER g.PAGE NUMEER e. TOTAL NUMBEpl PAGES,

,

10 USA /4888/B( ) 1 4
-

,'

._
a. The certificate le lotund to certsfy that the packa0ing and contents descrtbed in tiern 6 below, meets the appiscable safety standards set for*h in Title 10, Coce

of Federal Regulat6ons, Part 71.*Packa0 ng and Transportation of Radioactive MatenaL"

b. The cert 6ceae does not releeve the cons %nor from comphance with any requiremoryt 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 wtll be transported.

IESUED arW b ICATION REPOR OR APPL ATON

Department of the Air Force . Teledyne Energy Systems applications
Technical Operations Division /CC dated April 26, 1985 and August 19, 1986,
6000 Patrol Road asjip,ppjemented.
McClellan AFB, CA 95652-1709 Q M "P-

~(4888,s focuT NuueER

is conditional upon fulfilling rements of 10 CFR Part 71, as applicab6e, and e conditions specMed below.

#* o..
,6,

Q) % .. fi ''|
(a) Packaging k/ /

"

k C '' Q% / ? O
(1) Model Nog % Sentinela250 Sentinel G 4 LCG-25A; Sentinsi 5B, LCG-25B;4l'CG-25.G';,,Sent } -25C3, -25D,625E, and -25F

Q
'L

N f A p
"

-
,

(2) Descript on N '
f/ A.1

-

| | ;I $b ,/jt.
, . g

The packages are>Meleifrlc|i-19'' styes. !Thfinajor!c"5mponents include the
w# N,, ' %,

main housisMf,te dinfeitsidris%Niii/pj
tung_stBhhieTd ! hDs ngefind electrical connectors.

The approxtaa |the variois*Nodel Nos. are as
follows: u - f ,V

'

(/ ' Dimensions (inchesi)' Weiaht (1bs.)Model No.

v
Sentinel-25A, LCG- SA ws $ f ,25fBD $ 25

25 OD x425 3000
Sentinel-258, LCG-258 T 3300
Sentinel-250, LCG-25C ' ^ 24'0D x 32 2000
Sentinel-25C3 24 OD x 32 1300
Sentinel-25D 25 OD x 27 3300
Sentinel-25E 25 OD x 34 4200
Sentinel-25F 24 OD x 32 1400

-

4

5-

m_______________________________ ______________________

. _ _ _ _ _ _ _ _ _ _ . _ _
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|

~. (a) Packaging (Continued)

|
(3) Drawings

!

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

| Model No. Drawina Nos. ,

I
I All Models Isotopes, Inc. Drawing Nos.:
I 001-20000, Rev. E

001-20001, Rev. F
| 001-20002, Ref. F

h g Q SIIl y 00 , Sht. 1, Rev. B
i ;

i 601-40
I

I e
I Sentinel-25A, LC MartinCompanypawingNos.:

| Q N0013100,Rev.gN0013108, Rev. Dg 001-40000, Rev:pA , j4i
i
l Q n

.DrawiOos.:
N

i g i Isotop,

| l- 550!: |;:E
001-7p n % ht. 1, Re D

k }h- {^'001 ygfShts.1 & %F Rev. A
' qfi D*

r| p

i fl' '
;

lh|irF~.CompanjDrawjngNos.:-|% m ,1/ b c$ e .
-4 ;

i

Sentinel-258h LCG45BW[j[7]
N 6 |

% W@ 00h40,01f( Q)
M N '

Mif513200'3ev. C V
| 's

e
g \ W WQ %V G

.INsotopes,IncW'mwingNos.:n
I A
1 N 001-70024 RM)'C
l 001-70025, Sht. 1, Rev. D

-Y yJ ,'jdD01P7003'6g0013,74055, Shts. 1 & 2, Rev. A
i
i A
i

001-80005
1

,

I

|
Sentinel-25C, LCG-25C Martin Company Drawing Nos.: |

'

001-40004, Rev. A
| 001-70010
i 001-70012, Rev. B
1

I 001-80004

|
Isotopes, Inc. Drawing Nos.: i

001010000, Sht. 1 Rev. D, & Sht. 3
i 001-70009, Rev. D
1

I

i i Sentinel-25C3 Isotopes, Inc. Drawing Nos.:

|
001010000 Shts. 1 & 2, Rev. D

,

001-70009, Rev. D
001-70057, Rev. D

I
001-70060, Rev. C
001~40019, Rev. B

,

. . ..
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CONDET|ONS (continued)

Page 3 - Certificate No. 4888 - Revision No. 10 - Docket No. 71-4888 !
. l

I.

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

l il
| Isotopes, Inc.. Drawing Nos.: li
1 001010000 Shts. 1 & 2, Rev. C |

| 001-70036 I

I 001-70033 Shts 1 & 2, Rev. A I

| 001-70025 Sht. 1, Rev. D |
'

| 001-70024, Rev. C
i

1 001-40015, Rev. C |

| 001-40006, Rev. B I

I I
I Sentinel-2SE '" 'ac- r*"'"S " 5 : |
| R *010 y Shts. 1 & 2, Rev. E, & Sht. 3 i

*y 001-70 % .C ii

%y(s
001-70025, , Rev. D & Sht. 2 i|

I 001-70024, Re A I
I 001-40017, ShtsMJ 2, Rev. D I

| T ,QN RevpB")A |
J001-40006,

.

| g. - -

i Sentinel-25 ' T Isotopp ,. I Drawing)Nos.: i
| A .-001 F Jhts.1&(2 Rev. H* |,

1 & g .L

h h: N(l
091-1 Rev. C IO iI >1 001- 4ev. Cq

| JS 5 !1* ?.s|kM |i|r "m 9 |,

NIf M| ; if ~. Figph I of I'
<

I

- 3 '#Jf( hf
, 1985,fdpplication. Ia'-

i r''(b) Contents y
I (1) Type and 'fefnpf material b. h O

|

'

1 (i) Strontium 30 titanate doubly encap_sula'ted in a Hastelloy or I-

| Uniloy fuel cajisule,which meet,tErequirements of special form |
; i radioactive matdrialio'irR' 'FA . i

*

l I
<

i I (ii) Model No. Sentinel-25F may have, strontium fluoride doubly |
I encapsulated in Hastelloy or Uniloy fuel capsule, with a Hastelloy I

*

| C-276 liner which meets the requirements of special form I
'

,

; i radioactive material. | |
; I I
: | (2) The maximum quantity of material per package al

I |
) | 125,000 curies I

| 6. A barrier (permitting the free circulation of air) must be provided with |
'

i sufficient separation distance to ensure that the requirement of 871.43(g) will be i,

; I met. i'

I i"

l

I
: i g

| |-

| 1
| _._

7 |._______________________________________ _________ ..

,
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I
|

1
7 Eye-bolts shall be removed or covered during transportation to prevant their use as ,

tie-down devices of packages. i
I

8. In addition to the requirements of Subpart G of 10 CFR Part 71, each package shall i

be operated, prepared for shipment end maintained in accordance with the following i

Operating Procedures and Maintenance Programs: |

Model No. Operatina Procedures Maintenance Procram |
'

I

Sentinel-25A, LCG-25A A'ppendix E of TES-3206, Appendix F of TES-3206, I

as revised as revised |
Sentinel-25B, LCG-25B App d xtf o g - 90 Appe F of TES-3209,

!Sentinel-250, LCG-25C. pendix E of TES-3210, ApendixFofTES-3210,
y as revised grevised |

<jasrabsedphdixFofTES-3211,|Sentinel-25C3
'

Appendix E of TES-3211,
?g revised , i

AppendxFofTre3212, !Sentinel-25D xEofqS-321 7.k ar; 4ed % ! 4 as revised I

Ah 4 f 32U ~ Appen F of TES-3213,Sentinel-25E

70 $g3Cf' 7 Mr n J A. p hapte$ d
" '

er I of RS 202,j n IX of TES-3202, ISentinel-25F
sed jQQ Ip ] p as r,

9. The packages auth'e'rized by'?thhscertNinIesare4efeby apphved for use under the | i

' general license preilsions of 10 CFW 671112f W i/ V g

; /g , jaw Q g
,

;
. 10. Expiration date: Dec 31, 1996. h |

% . REFERENCES , M |5' -

M x r* , ,

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

I
Teledyne supplements dated: Nove % r 3, 1986; September 17 and December 2, 1991. E

Department of the Air Force supplement dated: November 12, 1993. |
'

I
'

FOR THE U.S. NUCLEAR REGULATORY C0t#41SSION !

d I
Cass R. Chappell, Se[tfo+n Leader !

^044
;

Cask Certification Section I'

Storage and Transport Systems Branch i;
j Division of Industrial and I

Medical Nuclear Safety, NMSS |

DEC 1 6'19!O |
Date: y

,
,--.

I
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seeponssie

Iu.s. NucusAn naoutAroRY COtetetSSION
CERTIFICATE OF COMPLIANCE I

mem
Iso crR n FOR RADIOACTIVE MATERIALS PACKAGES

ta ceRTie cATE NUMeER D.REV@QN NUMBER C. PACKAGE IDENTIFICATION NUM8ER e.PAGE NUMSER 'e. TOTAL NUMBEM PAGE'S
~

~

1dQnQ 11 t te. a.,/ a. o. n. o. ,/.A r .o I
.

a. This ceritticate is issued to certify that tne packaging and contents described in item 5 below, meets the appicabie safety standards set forth in Titie t o, code I

of Federal Regulations, Part 71," Packaging and Transportation of Radioactive Matenat" |

Ib. Thas certificate does not rehove 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 of any country through or 6nto Uhch the package will be transported.

I

I

a. TNisgERTigc4TE es asuEo ON TNE sAstS OF A SAFETY ANALYSIS REPORT OF THE yGEDE$1GN OR APPLICgA lON |

|

|

General Electric Company General Electric Company application dated 1

2 I

Januarh{6,1994. |
P.O. Box 780
Wilmington, NC 28401 g G,\h IoOcxrT NuMsER

.

%)'equirements of 10 CFR Part 71, as appleable, an}d th
-

I
s cONOmONs

ions specified below.This certificate is conditional upon fuffillen

Q Q ls.

~

(a) Packaging /

(1) Model No./h.i. GE-21PF-
'

Ig,

(2) Descripts E" 1 O I

Iv *g s

Overpackpr30 .
enriche H m x,afl u e (UF ) cylinders. |6

The overpedk is t' ~ u r jib q<o ed wo stainless steel i
) r w a n i t shel fillsfwithwoodblocksand Ishells, ap r' u -

ly '6 1es t k. The foam is in Ifire-resi tp il ; r t

eEm i a 1, an upplement K/TL-729. A Iaccordance hU
stepped an p ket hokzo .ti p d the alf of the overpack to I

.

es" a secured with fourteen, |be removed f} he base. gp '
The verp s approximately 43-5/8 i

,

3/4-inch bolt asher asse .

inches OD by 95 inches long. Maximum gr ght of the package is . I

8,600 pounds. I

(3) Drawings k
I

The packaging is constructed in accordance with General Electric Company |
Drawing No. 769E237 - Sheet Nos. I and 2, Rev. 4. In addition, the length of I

the 8" x 2.5" tie-down support channel may be from 43 to 55 inches long and I

vent holes in the exterior shell may be sealed with plastic plugs. I

I

I

I
I
I
I
I
I
I
I
I
I
I
I i

I

i
. .

|-

I
,

9

..............3. .... . .... . . . ..............
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; i
.I

i ! I
'

; I

: I

(b) Contents Ij
'

l
t

'

; (1) Type and form of material i
I

! -

Uranium hexafluoride enriched in the U-235 isotope. |
(2) Maximum quantity of material per package !

'

|

(i) Model No. 30A cylinder: 4,950 pounds UF enriched to not more than 5 I
6

w/o in the U-235 isotope. j
enriched to not more than 5 I(ii) Model No. 30B cylinder 5, g ds UF6

w/o in the U-23

(c) Fissile Class Q |,

Minimum transport x 5.0

Inadditiontogr ments of Subpart G of Pargl: y6. ,

I
(a) Prior to shipm . 't ov ga g st'be i cted. These I

gaskets be repl _i in nsqq - y defec r every 12 months, I
I"

whicheve curs fir g

Each pac ing m Acceptani aint nce Program of
Sections %g an

(b)
o 1pFlaf1 |;

| (c) The packag hal %pa f i s i i ta erate Q n accordance with
appligon. || the Operat Pr -

< H
,

|
'

(d) The loaded c nder must valv otector. The valve
protector mus /m replaced in ce w h no handling practice when y

the cylinder is ved from the overpack. I

(e) Prior to each shipment, ain'ess eMeomponentsofthepackagingmust I

gi ich stainless steel components show jbe visually inspected. ar.
pitting, corrosion, cracking, or pin les are not authorized for transport, y

I
7. (a) For packagings which are not seal welded, the joints between the inner and I

outer shells (ends) and the side (and) panel moldings must be silicone I
sealed. The inner and outer overpack gaskets must cover side (end) panel I

molding joints (unless seal welded). Except for joints covered by a glued |down gasket, visually inspect all silicone sealed joints and maintain in good i
repair prior to each shipment or outside storage (loaded or empty). I

I

(b) All body seams and joints for the inner and outer shells (ends) and the side I
I(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. i

I

I i
I l

I

. . .. . . . . . . . , ,. . .. j

j
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I
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I
I
I

I 1

8. The 30-inch diameter UF cylinders must be fabricated, inspected, tested and I
'

6

maintained in accordance with American National Standard N14.1 (1990 version). I

Cylinders must be fabricated in accordance with Section VIII, Division I, of the |
|

ASME (American Society of Mechanical Engineers) Boiler and Pressure Vesse,1 Code 1

and be ASME Code stamped. |
:

j 9. At least once every five years, each packaging must be inspected to v'erify the !
presence and condition of the insulation. The inspection shall consist of I

inserting a probe through each vent hole in both the lid and base to confirm the I
presence and rigidity of the insulation. For packagings which require drying, the |

; inspection must be performed after drying.*

y

10. Shackles are for lifting on k e used for tying down the !
package during transpor

11. The package authorizhby this certificate is hereby afgved for use under the |jgeneral license prgions of 10 CFR 971.12. g

e. O, 1999. / ./ ||12. Expiration date:Qove'

h O
|

IR ES
4; y3 re |

v (;Le r 199 ., gGeneral Electric C any a li W -ue g

f/, 1

Supplement dated 0@er 9 i // I

C R > E R REG TORY COMMISSION .|Q '
,

,

4, %@<* j
CassR.Chappell,hctionLeader I
Cask Certifi ion Section I

o f s r al .3.

Medical Nuclear Safety, NMSS3
1 g

'
< Date: 1

I
I
il
kill
I
l,'

11
1

1

1
I

i I
1
I
i

11
--_ ____________
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nneronniess CERTIFICATE OF COMPLIANCE**

FOR RADIOACTIVE MATERIALS PACKAGESse crR n

D. REVISION NUMBER c. PACKAGE 4DENTIFICATION NUMBER e. PAGE NUMBER e. TOTAL ,eUMBER PAGES

14 CERTIFICATE NUMSt.R

4986 31 USA /4986/AF 1 4

a. This certificate le issued to certify that the packaging and contents described in item $ below, rnetts the apphcable safety standards set forthin Title 10 Codez rREAMetE

of Federal Regulations, Part 71," Packaging and Transportation of Radioactsve Matenst"

b. This certificate does not reheve the consignor from comphance with any requirement of the reguistions of the U.S. Departs.ient of Transportation or other
apphcab6e reguistory agnies, including the government of any Country through or into which the package wiH be transported.

*

bT AND ICAT ON RE OR TION:
s& T and

General Electric Company Heneral Electric Company application dated
P.O. Box 780 March 17, 1992, as supplemented.
Wilmington, NC 28402

h,b 71;4986C
kV c. DOCKET NUMBER /[

g,,,

roments of 10 CFR Part 71, as applicable, a d ons specified below.
tt to is conditional upon fulfilhng t s

t.D5. * A(a) Packaging
CQ % /] D~

(1) Model Nosi;j RA-2 andp3 g
(2) Descript$n N /'h) [ b_ Y

b
q Q \ Q,

A fuel assembly and fi%l! rod-sIdppingjonl$iner. Packagings are right
'

rectangdl)dner confa ne' ~ g of an oute& Wita.iner of wo6 den construction andr boxes 7consisfin
arated g sfilontripmateriM=%fa metal .i

: .: C %W'| 1 |Q % '' - <

The metalCaner i iner$ 01 Inchesbf!38'inc@Dby179incheslongand
'

is positioned withQMiis16sdD% Sisisoden< outer ceiltainer approximately 30
inches by '31, inches'bP207 JnthisQan'gMshioning?fs provided between the
inner and oder containefs b?y phenolicJisiipregnatedaseneycomb and ethafoam, or
equivalent. #C1hsure is accomp.liishe'd by bolts, lat'ches, or equivalent. A

on M e inner container, and is
pressure relief'preather) valve is provided,ht'of the packaging and contentsset for 0.5 psi dtYferential. The total weig
is 2,800 pounds. $ g

(3) Drawings
;

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

769E229, Revision 5, Model RA-3 Outer Container
769E229, Revision 6, Model RA-3 Outer Container

4

i (for contents described in 5(b)(1)(vii) and 5(b)(1)(viii) only)
: 769E231, Revision 4, Model RA-3 Inner Container

769E232, Revision 4, Model RA-2 Inner Container

(4) Product Container

Five-inch, Schedule 40, stainless steel pipe fitted with screw type or flange
closure. Container shall be vented in the event it contains materials which
decompose at less than 1475*F.

,

12
c______________________---- ---_-_ ___---_---_--- --- -
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CONDtT90NS (continued)
I

71-4986 I

I

I

I

5. (b) Contents !
|

(1) Type and form of material I

I

I(i) Unirradiated UO fuel assemblies with a maximum average U-235 enrichment
of3.2%byweigkt. Assembly rods are clad with a nominal 0.032-inch |thickness of Zircaloy and have a nominal fuel pellet outsidb diameter i !

of 0.410 inch. Each assembly, made up of a maximum 8 x 8 square array of I |
'fuel rods, must have a maximum fuel length of 174 inches with a maximum I

fuel cross-sectional area of 25 square inches. |
(ii) Unirradiated U0, fuel maximum average U-235 enrichment f

of 2.7% by weight. y with a nominal 0.032-inch i

0.490 inch. s gth assembly, made up of a manip' pellet outside diameter ofthicknessof41r%3 and have a nomi f4el I

i um 7 x 7 square array of I

I :fuel rods,ggst have a maximum fuel length of g inches with a maximum
cross-segnalareaof25squareinches. | l

(iii)Unirra4}mte 1 rods with a maximunfij 5 erudchment of 6.5% by |
weight 9 "' Rods ad with Zircaloy,A y, Incog 1 or stainless steel I

such tTid the r bpla el/tr ~MectionaCareabeatleast I

0.26,f'amd have a e fuy let 'sidediametmof0.508 inch. I

Each must have, akimumegh\p inches. W e clad rods must be I

bund (containe"d 4.h- Wd .x er descriS8 in 5(a)(4). |
harep.br
/

ray with a maximum !
'^

fu lil le x/(iv) Unirrpfjate -
<a F25 | ~ inc maxieiam fuel length of Ifuel c.ross-s e

of,hliM235.G s are to be174 in s,al 'i l iri p t '9ellet and I

N ificat Iimens MhM~ _. '.
nce with % lisihE es. e -abligin Sec$m@n 8.0, Appendix A,

claddi
I

,,

in acco
Section igg f General 3 Eleptr u@lfestjon d March 17, 1992.

(v) Unirradiated % fuel assemblies in a 9 x 9qsguare array with a maximum I

nominal U-235 enrichment of 4.0% by wel^ t and a maximum fuel length of I

I174 inches. Each f@5-aste_mbly mag in up to 74 fuel rods with a
nominal pellet diametler s00'.M. B W,ches as described in Section 7.0,
Appendix C of General Electric application dated March 17, 1992.

. |
i

I

(vi) Unirradiated U0 fuel assemblies in an 8 x 8 square array with a maximum I

fuel cross-sectional area of 25 square inches and a maximum fuel length I

Iof 174 inches. The maximum U-235 enrichment in the assembly does not
exceed 4.025% by weight. Nuclear poison specifications are to be in |
accordance with the requirements in Section 8.0, Appendix D, of General |
Electric Company application dated March 17, 1992. Pellet and cladding I

dimensions are in accordance with the limits established in Section 8.0, 1

Appendix A of Gener:11 Electric application dated March 17, 1992. j
l

I

I

I

I

I_____________________________13
I

I

I

I |

l
__________________________

,

1
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- - __ .

_____________________________________m________________ ;

"W""**'***" |y** conomous(cominuem

Page 3 - Certificate No. 4986 - Revision No. 31 - Docket No. 71-4986

5.(b)(1) Contents (Continued)

fuel assemblies with a maximum U-235 enrichment of 5.0%(vii) Unirradiated 002
by weight, and a maximum average U-235 enrichment within any axial zone
of the assembly of 4.6% by weight. Each assembly is made up of 74 full
and partial length fuel rods in a 9 x 9 square array, and has a maximum

- fuel length of 150 inches and a maximum fuel cross-sectional area of 25
square inches. Maximum pellet diameter, minimum clad thickness, poison
rod specifications, and partial length rod specifications are in
accordance with General Electric supplement dated April 16, 1992.

Eacb . fuel assemblies with a maximum U-235 enrichment of 4. 94%(viii) Unirradiated U0
rods in a 10 x 1,0 squDelarra{Bapf spi gf 92 full and partial length fuel

assemblgisby weight.
y witk7afeltrimum fuel length of 174 inches

andamaximumfuel%rbss-sectionalarEalef.h1Aengthrodspecifications
45 square inches. Fuel pellet

diameter,mipiqum#clad thickness, and part
are in accordance with General Electric suppTements dated October 5 and
November 1992.

(2) Maximum quantify "otmaterial per package N/2

ibed,in,5b)(1)ff b)(1)(iN),5(b)(1)(iv),
5(b)(I)(vi), 5(b)] Q(pii): % j/
For th ontent(i)

4 O
/k y/Two ( fuel assem as

5)'bT/ * |,|{f:)-(ifi)fdv
*t*~ M Qr%

(ii)Forthe)contentsdescr,1be8 b;g $
Two (2)* fuel b 1As. g g

r yg. av a

At g& 7Mi'@C#pg| ; &_Ib (Q
%

%
(A bundle 9s defindd as an'arrangemertidif' rods winch are either

contained $ithin a product;MJ'ler~orhtrapped(together.)contair
/jt .()

Fortheconte'f.ssdescribedin5(b)(1)(v)and5(b)(1)(viii):(iii) n
sy

One (1) fuel assembTyh 9 4 47 4,
A g n

(c) Fissile Class I

6. Each fuel as.;embly 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 tha sbaath may not be folded or taped in any manner that would
-

- prevent the flod of liquids into or out of the sheathed fuel assembly.
.

7. Except for the contents described in 5(b)(1)(vii), polyethylene shipping shims may
be inserted between rods within the fuel assemblies up to a maximum of 0.20 grams
H O hydrogen equivalent per cubic centimeter averaged over the assembly. For'

2contents described in 5(b)(1)(vii), polyethylene shims may be inserted between rods
within the fuel assembly up to a maximum of 0.10 grams H*0 hydrogen equivalent per
cubic centimeter averaged over the assembly, and polyethylene holders with a
maximum average thickness of 0.338 cm, may be placed surrounding the fuel assembly
up to a maximum of 0.13 grams H O hydrogen equivalent per cubic centimeter averaged2
over the assembly,

i

:
14
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Page 4 - Certificate No. 4986 - Revision No. 31 - Docket No. 71-4986 I
I

I

I
.

I
8. In lieu of the product container specified in 5(a)(4), except for UO fuel rods i

with U-235 enrichment greater than 3.2%, clad rods must be bundled (bound with
,

I

steel strappings at two or more locations) with a maximum cross sectional area of I i

20.0 square inches. The total breaking strength of the strapping must be 30 times I

the weight of the bound rods. |
|

9. The maximum spacing between adjacent rods within the bundle must be'0.012 inch. |

The spacing must be maintained by the product container wall, metal strappings or I

peripheral metallic dunnage with a melting point greater than 1475*F within the I

|bundle.

The contents described in 5(b((lifvip 55dd(p)[1)(viii) may be shipped in a 'Model |10.

RA-3outercontainerfabrigtKalOnaccbrdide GE Drawing No. 769E229, i,

Revision 6. j

11. Maximumaverageenr[pmentmeansthehighestenrichmemveragedoveranyaxial I

zone of the asseml0y. Q |N
In addition to pie r$1rements of Subpart G of 40f-9RPar/~71,eachpackaging | |

e i
12.

must meet the Acc' ptandiegasts and Maintenance hipment'papter6ofthe
am of C Ie

application, aIid'the padian),pust be-gepared and operated in I

accordance wittr'the Operic Jhoce~ditres o Chip er 6 of the application. Id

* y approv -for use under the13. The package a orized by hi 4 fic ds b
A

general licerire' prov,R$M T. li e N js[ . / /fh
isionsm 1FCFR 671 1 I

-

9973!. |!I d ~ j @W'p
'p IefExpiration date): OctoM/ l, y 4 I14.

M L i i l. I$- f % I

Q Y,
_p +ETERENCES (p%

|
h.& oe I

h g'v 4 R W
4 4%General Electric Company, application da'tky n'rch 17,1992[v

u4 i
Ma l

Vr *N |

General Electric Company supplements dated: April M, October 5, and November 18, 1992; I
Iand March 18, 1993. J+' JFT y[ '% p }

4 L-
'

FOR THE U.S. NUCLEAR REGULATORY COMMISSION |
I'

I

Cass R. Chappell, Section Leader ;
Cask Certification Section 1

Storage and Transport Systems Branch i
Division of Industrial and I

Medical Nuclear Safety, NMSS |
i I

; AUG 0 e 1993 |
( Date: I

1<

I___________________________15
I
I

i
I

|
_ ___________________________

>
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U.s. NUCLEAR REGULATORY COtsestt$10N I

I idT9

esuc runn sie CERTIFICATE OF COMPLIANCE
"" FOR RADIOACTIVE MATEftlALS PACKAGES |

'

==

c. PACKAGE IDENTIFICATION NUMBER d.PAGE NUMBER e. TOTAL NUMBER P AGES g
6. REV18 EON NUMBEnTE NUMBER'

11 USA /5059/AF 1 2 1 1
,

. | |
# |

a. This certificate a 6ssued to certify that the packaging and contents described in nem 5 below, meets the apphcable safety standarcs set forth ln Title 10, Code|
g ,,E,,,te

of Federal Regulabons, Part 71,"Packagog and Transportation of Radecective MatensL" I
b. This certificsie does not reheve the consignor from compliance with any requ6rement of the reguistions of the U S. Department of Transportation or otherI

.pphc.bi. r.gui. tory agene.es, inciud.ng me government of any ary encough or into who tne p cnage win be transported.
;

I
I

*" I

* "'mEE!Io*fEk"*fff "** ***'' ''''''"**"*l'EGEo*EI4EUr'd**o'r*"RS" ORT Ja^A"cArm I
.

I

INuclear Fuel Services, Inc. Nuclear Fuel Services, Inc., application
I

P. O. Box 337, MS 123 dated March 27, 1981, as supplemented. '
Erwin, TN 37650 RE

-

~\h -[059roocxET NuMeen I

, \.) * M g

we cetincase i. condmonal upon fuwiliina,tnefoquirements of 10 CFR Part 71, as applicable, and the conditions specified below.
( co arious

Q () |5-

I

(a) Packaging CQ Y -7
|w %b M{1er

~
l

(1) Modelplo,.: NFS U itrgja,nko a q

(2) Descr% ion h / ) I

|*
1 /s ,. ^ - -I ._.

Bulk Auid fAs)Lla , o ttink Td Th5 3,800 Tallon tank trailer I
2

p_ . mSO4L< stainless! steel.
I

' is of 11 wepigd$onstg ,uc or; r , - . * gi

(3) Drawinh i ! fs [N. ,, +
1

> .~ ., t ,

5'

The tan ailer is str6cf. igacco/dncewit OT Specific.ation |
,

'

MC-312. Vg ?"

G
.g

(b) Contents
I(1) Typeandformofmabia1Tkk h |

'

'

j Uranyl nitrate in dilute acid solution. The maximum U-235 enrichment in I

the uranium must not exceed 20% by weight. The U-235 content of the li

solution must not exceed 10 grams per liter. ||1i

I
The total uranium content must not exceed 357 grams per liter (1.5M)

The HN0 |
-

The U0,,(NO,),-6H,0 content must not exceed 50 weight percent. ,

concentrat'foh will be normally 0.4M. Thefreezingtemperatureofany$f
-

I .

the solutions must be less than 32 F. | |F
|

'

I
I

I

I

|
I
i

i l
i
I

I
I

16_______________________________________________________,I
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Page 2 - Certificate No. 5059 - Revision No. 11 - Docket No. 71-5059 !
I

I

I I

| 5. (b) Contents (continued) |
| (2) Maximum quantity of material per package !
I I

I Not more than 45,600 pounds net weight of uranyl nitrate acid solution. -l

I I
,
,

| (c) Fissile Class III |
| |
| Maximum number of packages per shipment One |

|
I

6. The solut4n must be at. E temperatwe et 68* Lor above at the time of packaging; I,

H ML Gfy |a r

ih' or' transport, fbrdfh,t aJong the proposed shippingj| 7. Prior to delivery to a ca 245 enrichments greater than
i 4% by weight, the shipp # t ensure that at no po i

<

, the administrative procedures a % In the event freezingi route that the ambie perature will be less than 32 i,

I weather is encounte ntLeontrols as specified in I

,Inc.,applicationdatedMarch27[141,mustbecomplied
1 Nuclear Fuel Servi I,

nr(.nts. Q |with for all U-23

8. Inadditiontotkrequir f Subp G 9f . $fR Part 7(!) ii,

I k V N'' ( ['intained inCcordance with
G I |

| (a) Each packammust be at arce test an I |
| Section 8.N of the ap' fon, hsvstippl ' steif. I i

----

rdthent-4
'

(b) Each packa sha o qrt t%
i with the 0 atinyoepedufegli fe:;5@0sN7D of/ths appU@ tion, as

accordance
i

4

i
supplemente g g F %i

The package author $ ed b[ttifxer ificAk 'y appro for use under the M$I 9.
I ions 'of IMCf&&7f.'124 / Q l

i | generallicenseprop/ ' stow O |
,

10. Expiration date: Aug , 1996.

gI' REFERENCES I

Nuclear Fuel Services, Inc., applicatio at Ma ch 27, 1981.
'

|
! ! Supplements dated: August 6, 1986, and July 18, 1991. )

| |
1 FOR THE U.S. NUCLEAR REGULATORY COMMISSION I
I I
I I

I Charles E. MacDonald, Chief I
I Transportr. tion Branch I

| Division of Safeguards |and Transportation, NMSSg
te: I

'

I ,

I I I
I I

i l I
'

| !n
_ _ _ _ _ _ _ _ _ _ _ _ _ _ =
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E CERTIFICATE OF COMPLIANCE
w cPn n FOR RADIOACTIVE RAATERIALS PACKAGES (

i
-

o[neylbeQN c. PA T g. PA NuMeER 'a. TOTAL BEa PAGE3
i.ecuig g wuueEn

;: caEAusts
a. This certificate is 6ssued to c_ertify that the packaging and contents described in item ! below, meets the applicable safety standards set forth in Title 10 Code L |

_

of Federal Regul * sons, Part 71, *Packagirig and Transportation of Radioactive MatenaL'

b. This certificate does not reheve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or other
apphcable regulatory agencies, includsng the govemment of any country through or 6nto which the package will be transported.

3. THI I S 188L THE BASIS OF A SAFETY ANALYSIS AEPORT OF T ACKAG DESIGN OR APPolCA ,

Babcock and Wilcox Babcock and Wilcox Company application ,

P.O. Box 785 dated November 29, 1993. I

iLynchburg, VA 24505-0785

C /i 71-5086
IV/ .
I

,. \ p c.DOComTNuueEn
4 cowOrfions %) '

This cetnicew is condmonai upon ft nuii uirements of 10 CFR Part 71, as appiscable, and ions specified below.

Q Q l5-

OW 9 |-

(a) Packagin ( |d
,

b !UNED p(1) Mo<No.: 8 :" o ,ri ir ^^^'
|(2) D$eripti p

Thhnne i $ ai11hi wi nside dimensions of |d@ T e#.r co ner is supported in a i2-5 hi w ) i ? I q
giu dr y an insertable cage i22- I

'

1 ) ii ,

,. q ' thick 1 plates, spaced Ifo by n # , .

approgieate 7 p c fo rough the center of the I

platet angle iron er tainer sure is made with a I

14-gaug lid with ge bol lockj hing with drop forged lugs, |
-

one of w is threaded, having a 5/8" ' ter bolt.
. i

(3) Drawing h
IThe packaging is constructed in accordance with Thomas Gutman Consultant

Drawing No. B-2600-2, Sheets 1 through 6, Rev. 3. j |

!(b) Contents
|

I
(1) Type and form of material

I

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

I

(2) Maximum quantity of raterial per package 1

I

IUp 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, i

'

I

i
I

i
I18

. .. . . . . . .... ... . .... ... . ... . . . . . . . . . . ..
.

.,
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u.S. NUCLEAR REGULATORY COMMIS$10N%"" "" cowomous (continue,;
I

|Page 2 - Certificate No. 5086 - Revision No. 9 - Docket No. 71-5086
1

1

I

| 5. (c) Fissile Class II I

i I
' i

i Minimum Transport Index 1.4 |
I I1
I; I

; I 6. Use of packaging constructed in accordance with United Nuclear , Corporation I
l Drawing No. D-20354-6, Sheet 7, Revision No. 4, and con.etructed before 1

'

i

| | August 31, 1986, is authorized until January 31, 1995. |
! 7. In addition to the requirements of Subpart G of 10 CFR Part 71: |,1
| |
| (a)

The package must be prf, pared @f.o@r shipment and operated in accordance
1

| with Chapter 7 o ggp1M g j
j ! (b) The packag acceptance tested st ntained in accordance with |i

I Chapter 8 he application. r g,

I 8. The package orized by this certificate is here proved for use under !
I

| the genera c Irovisions of 10 CFR 671., ' g
b 9. Expiratio M te: 1, 1999. g |

'J

i

-

Y
g4cq g; i|._

Babcock and Wi g ap gti ?,--i ,

I Supplements Date Sep 9, l i 4 ; a r 1 uary / 95.!
i g

, I A s tu

| ! M ,{.(v.a.' LEAR TORY COPMISSION I
,

& k I.,

Q CassR.Chappel1%ctionLeader |! l
i I Cask Ce f tion Section I

k @imi
l ansport Systems Branch I<

! |
.

D f Industrial and - l

* * * #'! | JAN 2 61995 I

I I Date: j
i

I I
! | |

i
| i.

"
|

|
| |

'

I
! I

| |i

||

! I |
I1, 19
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I
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U.S. NUCLEAR REGULATORY CORARRIS$10N ,

: enc Pones sie
CERTIFICATE OF COMPLIANCE ,*=>

"" FOR RADIOACTIVE MATERIALS PACKAGES ,

o cearincare musma 5149 ""'"F"'"*'" ''''tf%%TM$f")F ''^ ' "f"**" ''"''"""/"''#'
I

a. enemete
. Tnis catmcate is inause to certey that tne packaging and contents oseenbod in n=n s beiow, meets tne applicabie s.feey stanoaros t fortn in Titie 10. code I'

of Feoeral Regulations. Part 71," Packaging and Transponstion of Radioactive IAstenaL*' I

b Tni. c.rofu:ste ooe. not reheve tne con.ignor from compnance wien any requirement of ine reguianons of ine u.s. ooperiment of Transportation or other
'I

Iapplicable regulatory agencisa, including the government of any country tnrougn or into wng:n tne package will be transported.

I
a Twis,garw; cgs msuso ou Txe s4 sis or a sarerv anatysis,neg,or,rysgnaa goes4an g er , tic ga io gn , g

i
I'

Babcock & Wilcox Company Babcock & Wilcox Company application i
P.O. Box 785 dated September 20, 1979, as supplemented. I

R REGk/ian
- |Lynchburg, VA 24505

I,\ c. ooexer uuusen

' Ec$Etta i conomonai upon fummny m.nts of so cFR Port 71, as applicable, a ons spectfied below.

Q Q la
(a) Packaging g. p |

(1) Modd(fo. : '81'4A. - |
'

,

J b |kb(2) Dekption f1
i

_ y

:[. . _ _ M':t I

& Wilcox pany's application ISt contaNi e .
I

da Se r-
-

P9. . <
I'

< . ;

(b) Contents k rp F [f |
'

h Q :t W I,

(1) Type @ fo .'t
'

I
e j

UnirraY d fuel c u |p

0 i
(2) Maximum q ty of material per packa .

One fuel clusteh ining U- h inserted poison fixture as I
'

,

specified in Babcock Wl'R6x mp ny's application dated September 20, I

I1979.
I

|(c) Fissile Class III

|

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

'

I
,

I

6. The package authorized by this certificate is hereby approved for use under the !
general license provisions of 10 CFR 671.12. i

I

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

I

I

I
I

I

I20
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" U.S. NUCLEAR REGUULTORY COMMISSIONg *" "^ cONOmONS (conunued),

Page 2 - Certificate No. 5149 - Revision No. 8 - Docket No. 71-5149 I
I

^
N I

) | 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 the application supplement dated May 18, 1990. I
i | |

|k
(b) The package shall be maintained in accordance with the Maintenance Program in I

i the application supplement dated May 18, 1990. |,

Expiration date: June 30, 2000. |
|

9.
REFERENCE g

. I i
1 4 8abcock & Wilcox application dated September 20, 1979, and supplement dated May 18,- i

I 1990, and April 27, 1995. 3*

| @BREG 9 j
FOR THE U.S. N REGULATORY COMMISSION I!

I d.8dfd |

|i h Cass R. Cha Secti Leader |
' '

k ert n Secti g
$ g <

| ct Offic i l |j' b ._

u>

, _

o I r Materi a.fety 1
'

=

I6: a

Date: June 23, l y ,g -

|.

,

'

!! W / .ii|* |t

| [| o#
!

A c&
e

3 |
'., .

r V W s i l

h h |
'I r) Y S*d |

'

i
iI I,I

a l
i.

i l
i

i i i
'E

I
N |

'

N I

| |
4

a: i
f I

i
!h

||i |1
1 ,,

||
ll

| i|21
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*E CERTIFICATE OF COMPLIANCE

so crR n FOR RADIOACTIVE MATERIALS PACKAGES
tt REVISION NUMBER c. PAC"AGli IDENTIFICATION ,a *8h8R e PAGE NUMBER s. TOTAL NUMeEA PAGES

1.4 CERTIFICATE ,fJWDER

5362 4 USA /53D/R( ) 1 2

pre m ELE
a. This certsfecate 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 arid Transportation of Radioactive Matenal"

b. This certificate does not reheve the consignor from compliance with any requeremerit of the regulations of the U.S. Department of Transportation or other
apphcable reguistory agenc6es, including the government of any country through or into which the package win be transported.

3. Tl 18 IFICA 8 ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF TH EDESI OR PPL CA ON
,

U.S. Department of Agriculture U.S. Department of Agriculture application
Agricultural Research Service October 17, 1980, as supplemented.
Radiological Safety Staff
6303 Ivy Lane D
Greenbelt, MD 20770 g y/l.-5362a

.\. . c. m T NuusER

cert to is conditional upon fulfilling irements of 10 CFR Part 71. as appiccable, a one specifnid below.

G Qs.
/(a) Packaging

(/ W M J)
Model Nol,j[)NaticTC*liator ~ f A

(1)

b 3 b(2) Descrip on
QT W I ya Q.

e is a cy33hi cahtee'b
sh, enci,pse01s(Mouble-wa, encased? lead-fillRi weldment 29-3/4" OD

,The pac
WedSspact' and fWe shield (overpack)by 58"

57" by by 90*higli%iddettieg anj a Waldht 57Qy 45".'"The stepped cavity is <

8-lM,V12"W^|8"JelEby46.62.Fwith'Vl7dl/2"fand 20,RIO by 1t55/8". The source9.56" ID
holder (cj)d l/2" shielding on;awer issfiiih.)y),*4

2-1/8*Y
- E" jaditileidsdiask insitt assembly 20" OD byI

i bottom an
12.12@ptreiTMnstal edlAtMhWoNf the ga'sk and the entire9.52" 10

assembly i Iheld in plaVe Wth'ja\1"4hnysteel QtDsecured with twelve,1"
bol ts. A ca'sk'/ drain line i'ided1d with"a pipe pJtig. A 39" OD laminated
plywood plug ff)h the space between the top,of-the cask and the overpack.
Plywood will be p6sitipned around the circumfbfence of the irradiator for

JKsupport. The cask welph 01,

,

(3) Drawings

The packaging is constructed in accordance with Lockheed Nuclear Products<

Drawing Nos. 442-2093, Rev. O, 442-2094, Rev. O, 442-2096, Rev. 0; 442-2098, I
,

Rev. 0; 442-3002, Rev. 0; and U.S. Army Natick Research and Development<

Laboratories Drawing No. FE-81-16, Rev. O.

9

d

22
c ______________________________________________________

.
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I

"d" " * * CONDmONS (continued)
U.S. NUCLEAR REGULATORY COMMIS$10N

I

! Page 2 - Certificate No. 5362 - Revision No. 4 - Docket No. 71-5362 i
'

I

I
R I

I 5. (b) Contents |
I (1) Type and form of material !

'

I
I

Cesium ~37 sources meeting requirements for special form radioactive I

material. I
,

(2) Maximum quantity of material per package !
|

|
250,000 C1. I |

uk CFR Part 71, each package shallI 6. Inadditiontotherequiremht@dforsh| l' be maintained, operated d Ep1re ccordance with the operating g
gi procedures and mainten rogram in supplement y 21, 1992. y4

7. The package author by this certificate is hereby aphed for use under the !
i general license p sions of 10 CFR 671.12. p I

y

| 8. Expirationdatehanua\ 2000.
I i

.

() I
i i b b%

N - P K'FERJNCe
. ; i 1i

i "c O i i
'

! : -h ion dated
'

7,1980h | |
Mt -

I (

'.S. Department of picult
Supplements dated: htobe h

s1
o s gLt A,f !|

i l > a i 1'
.

!: ~
.

u. ELEAR LATORY COMMISSIONi
4 ,

i |'

|| O * |

h$'cationSection
1 ell, Section Leader Ia

i if I
'

a and Transport Systems Branch
'

I

. Division of Industrial and |
! Medical Nuclear Safety, NMSS

E I 4 1995
Date I, i li

l I
: i

i
. ! l

'

8|
*

; i
1

|| l, I
- |

|

| | l
-

.I ! i

| ,I23
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U.S. NUCLEAR REGULATORY COestatSS80N

' mac Pones sis CERTIFICATE OF COMPUANCE=
''C'" " FOR RADIOACTIVE MATERIALS PACKAGES

.

; 14 CERTIFICATE NUMBER D REVl54004 NUMBER C P'f"F* IDENTIFICATION PC ^N d.PAGE NUMBER e. TOTAL NUMSER PAGES

5450 32 USA /5450/AF 1 7

P.E m ete
a. This certdicate e issued to certify that the packaging and contents described in item 5 below, meets the apphcable safety standards set forth in Title 10. Code'

of Federal Regulations, Part 71," Packaging and Transportatton of Radioactive MatenaL"
_

b. This certificate does not reheve the consignce from compliance with any requirement of the regulations of the U.S. Department of Transportation or other
apphcable regulatory agencies including the government of any country through or 6nto which the package will be transported.

& THl8 IS SSU THE BASIS OF A SAFETY ANALYSIS OF ES ePL ON

Westinghot.se Electric Corporation Westinghouse Electric Corporation
'f

P.O. Box 355 application dated December 20, 1985,

p. Ras-splemented.n - (g t,1'-5450
Pittsburgh, PA 15230

c
7_\w e. oOCut auM.ER

frements of 10 CFR Part 71, as apphcable, and the cms specified below.cert to is condetsonal upon,fulfilhng

Q 0s-

co g j %
(a) Packaging ig g ; ~

t
x, N O~

(1) Model Nos7: RCC, RCC1 RCC-3,ind.RCC-4 #

( k$ / /*' i Q2 Q
(2) Description , M N A- A M

Steel fis ele c e Ter$ yy g/h/Ast back and
adjustable fuersafeinant'cha assbablf, shoclFmounfed to a 14-gauge
steel out( contahtOy sh'e@g peerit4k Neutro6"absorter plates are
required or thekentists 11 dpeH Bed L Greis weigid*for the RCC is 6,300

#glbs., RCC l and RCC231s 7 200 bn "anit-ilCC'-4 is 8$0 lbs.

& h'jyW h f$ Q [0*
L N(3) Drawings AMThe packagings are constructed in accordance.3 'h the followingwit

WestinghouseElectric}CerporationDrawing'Nos.':
R ,^h T"RCCLOO2, Sheets 1 through 3, Rev. 2.

r5

For the RCC packaging:
For the RCC-1 packaging: RCCL102, Sheets I through 3, Rev. 2.
For the RCC-3 packaging: RCCL302, Sheets 1 through 3, Rev. 2.
For the RCC-4 packaging: RCCL402, Sheet 1, Rev. 3; Sheets 2

through 3, Rev. 2.

(4) Fuel rod container reinforced 13-gauge steel box constructed in accordance
with Westinghouse Electric Corporation Drawing No. C5650D55, Rev. 7.

(5) Dimensions and placement of neutron absorber plates in accordance with
unnumbered drawing attached to Westinghouse Letter # LA 89-19 dated
2/14/89.

.

| 24
= _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
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| Page 2 - Certificate No. 5450 - Revision No. 32 - Docket No.

CONDmONS (contusued) '

71-5450 1

I(b) Contents

(1) Type and form of material

(1) Uranium dioxide as Zircaloy or stainless steel clad unirradiated fuel
elements. Two neutron absorber plates consisting of 0.19" thick,
full length stainless steel containing 1.3% minimum boron or 0.19"
thick 0FHC copper are required between fuel elements of the following
specifications:

14x14 15x15 14x14 15x15 17x17 16x16 14x14
Zr Zr SST SST Zr Zr Zr

lYRt Elid E144 'UAd Gid_ Elid_ Elld_ Elid_

Pellet diameter . 0'.'34 4 - .. 0.308-
(nom),in 0.367 0.367 0.384 0.384, 0.322 0.322 0.3805

Rod diameter 0.400- 0.360-.

(nom),in 0.422 0.422 0.422 0.422 0.374 0.374 0.44
Maximum fuel

length, in 144 144 120 120.- 168 144 144

Maximum rods / .

204- 180 ./204 264 - 235 176

-

element 180
Maximum cross -

' ;- -

section, -: ! +-
.

(nom), in sq 7.8 8.4n 27. 8 7 x 8'.4 8.4? 7.8 7.98
Maximus U-235/.. ~ ; ' ?. -u ,

element, kg
_

17.7 -18:3T ~ 18'.5 18.' 7. . 16.95 16.6 19.0-

''
< . (144"L)

~ ' ' ~ 19.8.

~ .1 . ,(168'L) |

enrichment,w/o 4.0 - 3.65 4.0 ' !3.65 3.65 4.0 3.85
'

~[' O,' |..

(ii) Uranium dioxide as Zircaloy clad unirradiated fuel elements contained
within the Model Nd. RCC-4 packaging.i Two neutron absorber plates;

consisting of 0.19' thick carboatsteel are required between fuel
elements of the following specifications:

17x17-

|
Iygt Zr Clad !

! Pellet diameter, in 0.308 - 0.322 '

' Rod diameter, in 0.360 - 0.374
Maximum fuel length, in 168,

Maximum rods / element 264
Maximum cross section (nom) in sq 8.4

.
Maximum U-235/ element, kg 19.3
Maximum U-235 enrichment, w/o 3.55

i

!

!
25

. _ . _ . . _ _ _

,

1
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conomons tcontonued) |
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!

.(b) (1) Type and form of material (continued)

(iii) Uranium dioxide as Zircaloy clad unirradiated fuel elements. Two
neutron absorber plates consisting of urbon steel, 0.035 inches in
thickness, with a cemet G4,0 coating affixed to each side providing
required between fuel,0 den for both sides of the plate, area total of 0.054 g-Gd t

ielements of the following specific,ations:

14x14 15x15 14x14 15x15 17x17 17x17 16x16 16x16
Zr Zr SST SST Zr Zr Zr Zr |

lYRR fdtd_ .G. lad _ fdAL fdA.d_ .Gll.d_ fdl.d .G.11d_ fdid_ L

Pellet diameter 0.344- .

O.384 0.322 0.308 0.322 0.325(nom),in 0.367 0.367 0.384'
Rod diameter 0.400-- ~

[
(nom),in 0.422 0.422 0.422 0.422 0.374 0.360 0.374 0.382 ;

Maximum fuel
length, in 144' 144 120 120 168 .168 144 150

Maximum rods / !

element .180' 204 180 204 -264- 264 235 236 [
Maximum cross [
section,

' 8.4 8.4 8.4' 7.8 7.98
'
h

I- m), in sq 7.8 -8i41 7.8:
imum U-235/ .

'
1 -

element, kg 22.1 21;5 23.L 22.0 11.75 19.9 20.7 21.1
, - (144"L) (144"L)-

25.5 23.3

2

Maximum U-235
enrichment, w/o 5.0 4.3 5.0 ' 4.3 4.7 4.3 5.0 5.0

[

15x15 Zr Clad

|
IyRg (B&W Type)

!

i Pellet diameter
i (nom),in 0.367#

Rod diameter "'

. ! (nom),in 0.422
Maximum fuel
length, in 141.8

Rods / element 208;

Maximum cross
; section,(nom),
; in sq 8.5
i Maximum U-235/

element, kg 17.8
Maximum U-235.

enrichment,w/o 3.95

4 i

i
i

p'

[,

H [
|

I
,

I
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CONDITIONS (continued) '
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(b) (1) Continued
; I

(iv) Uranium dioxide as Zircaloy clad unirradiated fuel elements;

containing a minimum of 48 IFBA rods and 25 Instrument / Guide tubes
,

per specification and loading pattern described in Westinghouse
drawing SKA-89044, Sheet 1, Rev. 2. Two neutron absorber plates
consisting of carbon steel, 0.035 inches in thickness, with 4 mils of

2

required between,0 /cm ) affixed to each side of the platb are |3(0.02gn-GdGd,0. .

3'
' fuel elements of the following specifications:

i 17 x 17
lyAt Zr Clad

Pellet diameter
(nom),in 0.308 ;

i

Rod diameter
(nom),in 0.360

Maximum fuel
length, in 168

. Maximum rods / !

Ielement 264
- Maximum cross section

. (nos) . in 'sq ' - 8.4
i Maximum U-235/-

element, kg c - 22.5 (144"L)
'

Minimum ZrBp. - r
,

rods / assembly . f - 48
Minimum "IrB IFBA' 108

2length, in >

-Maximum U;235. --
-

enrichment,w/o ~ 4.85
~ I

(v) Uranium dioxide as Zircaloy clad unirradiated fuel elements. Two
l

neutron absorber plates consisting of carbon stp)el 0.035 inches inthickness, with 4 mils of Gd (0.029m-Gd 0 /cm affixed to each
side of the plateNre. require,0' between fue*1 elements of the following=

3
d

specification: - C

17 x 17. .

4 Iype Zr Clad

Pellet diameter !
(nom),in 0.308 |

Rod diameter (nom), in 0.360 !

Maximum fuel length, in 168
'

Maximum rods / element 264
Maximum cross section (nom), in sq 8.4
Maximum U-235/ element, kg 22.5 (144"L)
Maximum U-235 enrichment, w/o 4.85

J| -

-- --
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h

(b) (1) Continued

(vi) Uranium dioxide as Zircaloy or stainless steel clad unirradiated fuel rods
|of the following specifications:

SST Zr Zr Zr Zr Zr
IX91 Slid gad Und Clad gad glad

Pellet diameter 0.344- 0.308-
(nos),in 0.384 0.367 0.322 0.322 0.3805 0.325

f Rod diameter, 0.400- 0.360-
in 0.422 0.422 0.374 0.374 0.44 0.382

Fuel length (max),
~

U-235 enrichment
~

120 144 168 144 144 150in

(max),w/o
Note (1) 4.0 4.0 3.65 - 4.0 3.85 ---

4.2Note (2) 4.2 4.2 4.3 4.3 ---

3.55Note (3) --- --- ------ ---

,

Notes: - -

i
_

~

l (1) Two~ neutron absorber plaies consisting-ef 0.19-inch thick, fullI

I length stainless' steel containing 1.Tr .(minimum) ' Boron or 0.19-inch
| thick 0FHC copper are_ required-betweenfthe rod bokes.

'> .a .~'
. . .

(2) Two neutron. absorber plate : consisting of carbon steel, p).035 inch in
.

:s
thickness, with 4. mils)of. Gd affixed to
each side of!the plate are!r,0j (minimum 0.02 ge Gd 0/cmequiredbetweenthe, rod 6 oxes.

.
m . : a <.-

_. . , _

(3) Two neutron absorber plates consisting of 0.19-inch thick carbon
steel are required between the~ rod boxes. .

(vii) Unirradiated, uranium dioxide, zircaloy clad fuel elements, with annular
; pellets at the top and bottom. ends of.the active fuel length. Two neutron

absorber plates consisting of carbon steel, 0.035 inches in thickness, withi

; a cermet Gd 0 coating affixed to each side providing a total of 0.054 g-
3 21

Gd for'both sides of the plate, are required between fuel elements.
Th,0/ cme Tuel assemblies shall be held in place by at least 7 clamping frame!

'

arms. Specifications for the fuel elements are as follows:

li.xii 14x14 CE-1Iyp.g x

l ! Pelletdiameter(nom),in 0.3444 0.3765
! Annular pellet inner diameter (nom), in 0.172 0.183

Rod diameter (nom), in 0.4000 0.4400
Maximum active fuel length (nom), in 144 136.25
Solid pellet stack length, in 132 122.65,

|
| Annular pellet stack length at the top and

I bottom ends of the active fuel length, in 6 6.8'

Rods / element 179 176
Maximum cross section, (nom), in sq 7.8 8.110 |

-

|_ _ _ _ _ _ _ _ _ _ _ _ _ _-235 enrichment, w/o
Maximum U-235/ element, kg 18.1 18.6
Maximum U 5.0 4.8

1 _________________________________________
'

28
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CONDtTIOng (contmued) '
,
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,

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

1 (1) For the contents described in 5(b)(1)(1), 5(b)(1)(ii),
j 5(b)(1)(iii), 5(b)(1)(iv), and 5(b)(1)(v11):
.

| Two fuel elements

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

i
j One fuel element
i

j (iii) For the contents described in 5(b)(1)(vi):
i Two inner contaihrs containing not more than 80 kilograms
i

U-235j
'

| (c) Fissile Class I

6. Fuel rods must be closely packed in the fuel rod container-on no more than an
! I equivalent metal-to-metal square lattice. Partially. loaded fuel rod containers
! I must be fitted with a minimum.of three, equally spaced blocks, of which the

! noncombustible portion of the blocks and the, method'by which they are secured
i | must assure that the rods are 'maintafaed' on no more than an equivalent metal-to- .

1 i metal square lattice within the fuel , rod container.
. ;::.:.SL., ,'~; , .

| '7 Each fuel assembly must be unsheathed or must be enclosed in an unsealed,
j polyethylene sheath which will notrixtied 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:orgoutjof. the sheathed fuel assembly.
I

J Alternatively, the fuel assembly may be' enclosed in an elongated plastic bag or
| sheath along its full length. 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 tu
| lower end of the assembly is unobstructed. When folding is used, the port of
| the sheath that is folded back will be cinched with tape near its end to hoso it
; in place, and the length willibe such that.when the assembly is loaded in the
i packaging, the folded sheath will ti clamped +in place in at least two grid
{ locations. The top end of the bag may be gathered together and taped closed.
j 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
1 between the top nozzle pads and spring clamps (approximately 60% of the length of
! each side). The slits will be made in a plane near that formed by the top of the
! pads and clamps.

8. Use of packaging fabricated after February 28, 1986, is not authorized.

i 9. The gross weight must not exceed 6,300 pounds for the RCC packaging, 7,200 pounds
j for the RCC-1 and RCC-3 packagings, and 8,400 pounds for the RCC-4 packaging.
!
i

i
.

|
- - - - - - - - - - - - - - - - - - - - - - - - - _ _ - - _ _ - - - - - - - - - - - - - - - - - - - - - - - -
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1

). 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 Westinghouse supplements dated June 20, September"

16, and September 19, 1991.

(b) The package must be prepared for shipment and operated in accordance with
the operating procedures submitted with Westinghouse supplement's dated June i

20, September 16, and September 19, 1991. !

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

general license provisions of 10 CFR 671.12.

12. Expiration date: September 30,~1996. p

REFERENCES
'

,' Westinghouse Electric Corporation application dated December 20, 1985.

Supplements dated: April 28, July 1, 21,1986; January 4, February.14, April 18,
,
' October 5, and November 30, 1989;: March 5, April 17, June 20, September 16, September

19, and September 24, 1991; February 11, March-21, and May 27, 1994.
:. --, . . ,

Department of Energy supplement dated: March 1., 1984.:-
'

,; --- . . .

1 -

F ,OR ,THE U.S'.' NUCLEAR REGULATORY COP 9(ISSIONc

~'? ffI ,
,

I . ;~ . .-

I Cass(R. Chappelli Section Leader
I Cask Certification Section
|

' Storage and Transport Systems Branch
Division of Industrial _ and: ,

! I AN 2 91994.
Medical Nuclear Safety, NMSS

, ,,

I Date: '

. I

1 I

I

:i 1

I
. I

I
'

I

l
I

I

I4

I

I

I

I

I |
|

~=.________ ---__

-
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Iuneponu m u.s. NUCLEAR atEGULATORY COAAMISSN)N
I*= CERTIFICATE OF COMPLIANCE -

e cra n FOR RADIOACTIVE MATERIALS PACKAGES I

i . cegre uuuaca o aevmic.iy c.eggrgri e.eaoe y .. Tor q m raussavueen

It z caimate
a. This certsfcate is issued to certify that the packagery and contents described in item $ below, meets the applicable safety standards set forth in Title 10. Code I

of Federal Reguteboris, Part 71," Packaging and Transportation of Radioactive MaterlaL" I

Ib. This certificate does not relieve the consignor from comphance with any requeroment of the regulations of the U.S. Department of Transportation or other
apphcable regulatory agencisa, including the govemment of any country through or into whch the package will be transported. I

I

* ** EoE*8ff !" *' '^** ' ' ''''"*^"*."*r'UNo*Mflc^fr'E*8Lr"oa^@47e*lCATICW
^"

.

'
U.S. Department of Energy Safety Analysis Report for S5W Power Unit i,

Division of Naval Reactors shipping container dated August 9, 1968, I

Washington, DC 20585 g oped. l

;C Cocxerwuween @f I

a coworrows s () W, |
This co sincate i. condition.: upon.fumng thwpquirem.nis of to crR part 71.s apphcabie, and in.coonnons .p.cm.d beiow.

Q Q ls.

.6 |

wh. y /*(a) Packaging y. N I

Qt %.% % ~.,

.y[ |(1) ModelNo.:j,15WPower 1

x1f h Q !(2) DescriptionT j ,

Iy g Le _, , ~

The SSW Power UnitM ipp . container (>JASC s a contain5P and support I

assembly ded gned' ship $ uwged reictor poweE units. The PUSC I

is comprised essend lly4f%e{r]ep$e
the inner fr[use, arit6(SJt.thefshi pipgp@ontainer$Durin @e outer frame, (2)|e pe assiembHdsY (1)i

| ipment, the |

shipping con ainer h . ' ' aneOfrand~'in a h ontal position.. I
Two trunnion {s welded'fboWrtht6'the middleMett6n 06the shi fog container supporti|

|

t i

the lower endMf the conta'inesf andkab pfadde the[melms whereby the
1

I I f
l

| | container can beffptated from tivkhoir.'iitontal!(shipp ng) attitude to the i
l vertical (loading-unhading) attitude in the inner \ frame. The trunnions

' ii

I turn in trunnion bises whjch are bolted to the her frame. The inner frame i

I and shipping container age-s,gported by tbAguter frame and pedestal through |

80 elastic shock mounts, 'eaciR5fgetf4s secured to both the inner frame and II

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 I

I inches width by 56 inches height by 236 inches length. Maximum weight of the I

| loaded PUSC is approximately 127,900 lbs. ,1
'

! (3) Drawings |
| |

| The packaging is constructed in accordance with Westinghouse Electric |

|
| Corporation Drawing Nos. 936F963, Rev. 3 and 936F964, Rev. 2. I

I I
i
'

I I

I I

I I

l I

I I

I I

| |

| |
| |

...... ....... . ... ...................... . . . . . . . . . . ,|

31
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i

i I

i I 5. (b) Contents
|

|

| | (1) Type and form of material

! Unirradiated fuel a::semb11es of the following type,
| |

.

i I (1) S5W Core 4 power unit with control rods installed and secured in

|
place by holddown mechanism.

| (ii) S3G Core 3 power unit with control rods installed and secured in
I place by holddown mechanism.

on N h t led and secured in place by
(iii) Po r

| (2) Maximum qua of material per package

One fue14tstembly as described in 5(b)(1)(1)M(epl)(ii), or; I

j 5(b)1)() 1). % ,/4l

| (c) Fissile Cla#skt ,'[III ()g

! Maximum n r of pac A 7 O:

per shi b A-1 One (1}.:::'

. f
1, b~-9,.

( 3fP -

:

,

I 6. Expiration Datdto w il3 i . ,' d,Dec

|
-

E.,

! s -
>

i I h
-

C EE ICEG # %Iy C^
|,

j | Safety Analysis Reportgfdr S5W(Poweny t4h iner WAfdOP(R)SA-820 dated
i l' August 9, 1968; Addend y WAP6-0P(R)SM-820 da p er,28"-1987.

: Naval Reactors Supplements ed: March 1 2(Gi92-0338.8
\

'/) % FORTHEUgNUCLEARREGULATORYCOMMISSION
I

| |

| NYWT
| |

i
|

I
Charles E. MacDonald, Chie

i I Transportation Branch
I Division of Safeguards and

.

|
Transportation, NMSS!

| APR 2 91992 ,

I Dates
I;

I

i !.

,

32
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|
secronusie u.s. NUCLEAR REGULATORY CORAAAIS$10N

CERTIFICATE OF COMPLIANCE*=
o CrR n FOR RADIOACTIVE MATERIALS PACKAGES

1.8 CERTIFICATE NUMhf.R D. REVISION NUMBER c. PACKAGE IDENTIFICATION NUMBC.R d PAGE NUM8ER e. TOTAL NUMBER PAGES

5607 A im a,r u n7,ent s r.- , ,
- ---- s

. .,

, _

|
3. This certificate is issued to certify that the packagmg and coritents described in item 5 below, meets the apphcable 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 comphance with any requirement of the reguistions of the U.S. Department of Transportation or other
applicable regulatDry agenCleE, including the govemment of any country through or into which the package will be transported.

:

J

a misggnissguCN me sAse or A sueTv ANAtysis RgmgEgEg g giCgAoN , ,

U.S. Department of Energy T-2 Shipping Package, Safety Analysis
EH-33.2 Report, Draft: April 1980,
Washington, DC 20585 as supplemented.

gF,REGf'
-

\Y c. DOCKET NUMBER yy kg7
. CoNotTior. .. v w

This certrhcate is conditional upon fulfil 6ng requirements of 10 CFR Part 71, as apphcable, and the e,o na Specified below.

Q Gs

(a) Packaging h
%'Q /g@8

'

3
41 f

(1) Model No K T-2 q,g g

N Ct' ,/ ["^l 3 O(2) DescriptIan '

Mjw
Packagin}g for irradiaTedg@6 Elefoobtifindnt nestel in*&rt and shipping case.

-

elictor fuelvandhcompon'ents c6iGisting of a lead
encased M steel gask,7tem

The cask h'r por'tiEtif@a dou 11 rc erwi thickened shielding
in the cente rEl%a 'ji 6.065 faches in diameter by 100

section reduced to 4.217ich)uga,t each 364pch endgettion. inches lonhThe ' lead'sbie <f, ngysM.0,mches thicV a'long a 45-inch center
g ~

The containment
vessel is pos'lWned within thet.cdsli. Cast clorttre is accomplished by a
gasketed and bdTifd steel plug. The cask is,ehditised in the shipping case
which is 36 inches ~ in Jijameter by 133 inches hiig welded to a 4-foot by
6-foot steel pallet. -The i m, w htjifthepackagingis18,400 pounds.

I

I

l

(

33
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I

5.(a) (3) Drawings j

(1) The shipping case is constructed in accordance with DuPont Drawing Nos.: |
W716539, Rev. 0; 180191, Rev. 1; 180192, Rev. 0; 180193, Rev. 1; 180194, .i

,

Rev. 0; 180197, Rev. 0; W716538, Rev. 0; 180195, Rev. 0; 180196, Rev. 0; I

Iand 180089, Rev. O.
I

<

(ii) The cask is constructed in accordance with General Electric Drawing Nos.: j
9190755, Rev. 0; 135C5202, Rev.0; 153F966, Rev. 0; and 106D3721, Rev. 0; i1

or it is constructed in accordance with DuPont Drawing Nos.: W239534, i

Rev. 2*; 147214, Rev. 15; 147215, Rev. 2*; and 147216, Rev. 1. I

I

I(iii) The ANL insert is constructed in accordance with Argonne National .

|WO147-0229-DC, Re . bis 0147-6231%pD, Rev 7; WO147-0228-DD, Rev. 6;Laboratory Drawing No4.nWgI57;@2N- Rep. 3; W0147-0234-DC, Rev. 4; and i

W0147-0312-DE Re 2. Q i

; D sh I

(iv) The TREAT sel insert is constructed in actord,ance with Westinghouse i

Hanford ny Drawing Nos.: H-3-39082, Shedt O through 4 and 6, Rev. l
I

0, and S t5 Rev. 1; H-3-36134, Sheet 1. Rev "/ and Sheet 2, Rev. 2;

andH-Tf682
eet 1, Rev. I and SheeM2 Ahrougd 4, Rev. O. |

.

C |(b) Contents gp
(1) Typeandformofmatefig ,3 O j

P i
Irrahtated clad fue xfh-4he form / - metal, ox43es, nitrides, and i

qk - ,n

(i) ,

carbides of%a61um%plotdnie p grsnJum-p nium contained i
~

withili'the AMi@ sert 4%A 6ssel inse M The. ad fuel may contain I

l INat ginjmfE'cooligg time must be no less Ismall gntit e
' . _ %A4 tor Ithan 150 ~ days. .

\\ , .A M C")y 'N
(ii) Irradiated'eslad fuel p1n f| uranium #dwxide entithed to up to 3.0 w/o in !

r

;
U-235contajnedwithinth ANL\.In' sert or TREA7)essel insert. Average ;

;

exposure of fiel not to exceed 18 megawatted4ys per kilogram. The clad I
3fuel may contab small quantities of Na or ItaK. The minimum cooling time 1,

must be no less tha){90gys.g ,Jf 4g I
2

s.4 a b
(iii)IrradiatedreactorcomponentiI1eldwithinthecontainershowninDrawing ) '

No. WO147-0234-DC, Rev. 4.
,i

,

4

4

; -

I,

I

I

I

*As provided in the April 12, 1983, supplement. I

I

I
-

I
,

.
I

!
I

I

I

I
! I

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

Internal decay heat not to exceed 208 watts, and: !
|

(i) For the material described in 5(b)(1)(1), fissil material not to exceed I

1.71 kg.
|

(ii) For the material described in 5(b)(1)(ii), fissile materia,1 (U-235) not j
to exceed 300 grams, i

I :

](c) Fissile Class for the material described in 5(b)(1)(1) and 5(b)(1)(ii), and I

|limited in 5(b)(2)(i) and 5(b)(2)(ii) I

6. The contents must be shipped d .._ WhQ I5aded underwater, the package must be !dried using Consumer Power y probedd -2 Cask Liner Assembly Drying i
Procedure," Proc. No. (f.&Tf , Rev.1,11/12/ 4 I

, s,) T Is

7. The ANL Insert and EAT Vessel insert must be leak t spei prior to first use and I

annually thereaft n accordance with the procedures spef.i ied in Argonne National |Laboratories Document o. W0195-0054-ES-00. A i

kage must be leak' '2,Rev. (2
8. Prior to each sh ent,tt ed in a ordance with

procedures spec dinAil x A to-fifff/N March 17, 1981. I

& p %f I

1 9. In addition to he requirerne f Sdbp^ art G f FR Part 7 and the other I

conditions of, is certifi~ci % / M P |
"

op' era _ N ad )(dpN h ent accordance with the !(a) The packa shal
. OperatinghrocedQe lh iha , or ths" application, as1 supplemented; and I

'

(b) The package ust b t%Wed i In t the$ ntenance Program of
|Chapter 8 of*the applBtgn, ifshpp'lemented.'

isherebyap$@Y J Y Wi!'
I

Thepackageauthorizb[d)ythiscertt10.
general license provis) ion of 10 CFR 571.12.

pfoved for use under the I
\p |

p 5 |11. Expiration date: May 31, 195igh 4 e

H T r~ 4
REFERENCES i

I

DuPont Safety Analysis Report, Draft April 1980. I

I
Department of Energy supplements dated: February 11, April 8 and 20,1982; April 12, |1983; February 26, 1992; and February 3, 1993. g

i
FOR THE V.S. NUCLEAR REGULATORY COMMISSION I

I
I

N
Charles E. MacDonald, Chief I

Transportation Branch I

Division of Industrial and I

IMedical Nuclear Safety, NMSS
MAY 2 01993 |Date: 35
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' " * " " CERTIFICATE OF COMPLIANCE,

FOR RAD 60 ACTIVE MATERIALS PACKAGES _ gtscm rt
pe_m noeurecArion ui_- am aenos - e. TOTAL NUM.ER PAGd[S g,, zu _ -

'"Tf8 4 USA /5740/B( ) 1 3 I'*

I

[ '' Z,, . uwn nny.,,.g ans .na coni.ne.o cnn.ain n.m s beio ,m.ammwa*=.tay.**.n5a"onninmio. coa. |
w r.oww n umuo e.n fi. e.ci.oina no Tr n pon. con of n aactao===c y

j

p,. ,nem,oo .S,w m. con.4enor from compi no. witn any requer m.nt of m. r.ou*tions of en. u.s. o.a.nm.ni of Tr.aspon.uon * o**y
I

g,c.e,. ,.guietory .p.nc6 wiuaing me gov.rnen.nt of .ny country through or into when the p.ck.a. wHi be transpon.d. g
|

I I
I I

| s %c==,,cala '|*um o= masis w a se amsisggm,,agaggggga,ga ,T, ,^7#1,, jo ,

,, _

! U.S. Department of Energy Safety Analysis Report for Packaging (SARP) of |
1 Oak Ridge Field Office the Oak Ridge National Laboratory TRU Californium i
I P.O. Box 2001 Shippirg, Container, August 7,1981, Rev. of I

IptHof0RNt.p409/R1,assupplemented.I Oak Ridge, TN 37831

| ,gh .eoocErv nuweE' 91dise |

! ' 7nmem m __ r : upon.tununna - = of 1o crn eut 71. m .ppinow. andNcaen== .p.cmaa b*o*- |

| + R !-

$ j| (a) Packaging g*
M L TR rnium Shippingff$ifider |

~

| (1) ModelNo.:b1 x .C% W C i
T M h iI (2) Descriptio%ne p_ (i n ws |I ,

$cTEtVshkf5gcask. Jhe outer shell I
$ A 304L stfieless sleel" Iconsists 9 ntwo,Uf@inth ' A,.46palli,dtameter', hemispherical heads joinedf ~ I

by a 6-in W cylin E s ' e$ |Jinal ~%fdrica'l' cavity;;has a
1-inch thi tainf '$ee lil iasi 1 inchei?in diameter x 6 inches long. |
Shielding ist i IloflB1 Rurn jim 6 nite concrete having a i
density of ximatd Pj$7$'"I(T/fWilf#BKand lowerQevel I

*

Iball valves Mc*ated it the'lergoffconcrete:ffilled pidgs' define, isolate, and IBoth of thesejplug'IhaW0tring seils, are bolted in placeseal the cavit s

sp{6fibleplugsarelocatedin~ |and are protect h a gaskefed-cover plate.
~

the cover plates , the shell. i
u- |z

The top ball valve and g6 4 rep 14cid4y other plugs for multiple source I

Ishipments. Sources are contla nedNn 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 i
trailer. The package gross weight is 23,500 pounds. I

2 I
I
I
I
I
I

I

I

I

I
I
I
I

I________-_______--_----------------------------|I'
I $
I l

| |

m ___
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I

5. (a)(3) Drawing ! ,

I !
The package and special trailer are constructed in accordance with Dak Ridge I

National Laboratory (ORNL) Drawing Nos.: '|'
1

M-Il230-EN-001-D Rev. 4 |
i

M-11230-EN-002-D Rev. O i
M-11230-EN-003-D Rev. O I*

M-11230-EN-004-D Rev. 2 I.

M-11230-EN-005-D Rev. O I

M-ll230-EN-006-D Rev. O I
M-11230-EN-007-D Rev. 0 |
M-11230-EN-008-D Rev. I g

8 REGH-11230-EN-012-E Rev. 4 i
H-11230-EN-014-E Rev. 3 i
M-11230-EN-017-D R 4 q[ l

I
.

H-ll230-EN-018-E O

: (Appendix A, A 7,1981 revision of ORNL-5409/R@s supplemented.) |

(b) Contents -
_.

(1) Type a orm o - ial ' '
I

Thecbentscon (fso of
Berke m (Bk), CAL 1 rnium gC M Eiys gium (Es), @and Fermium (Fm) as

um (Am), rium (Cm),
i

i
su,14 tem . salt), cont (ined in capsule (s) .I

'

a sol
(meta %ox

.[U N h g/#mdadioacti[Mmaterial.-l

that th u ef"=- I

l' ff) >' h
(2) Maximum ant ( o @ at . dl

.

r
,

o age y ,Q |
' m

C i ; r: y |
'

u

For the tent ;' s
f i

4
]Ierna/ heat t to exceed 5 watts.Three(3)Y and t e m nt ,

6. The contents described b)(1) must be shipped in Deal welded special form |inner container as descriMd i section 5.2.1 of @ e application. i

7. In addition to the requirements of bp G f CFR Part 71: < !
|

(1) Each packaging must be maintained in accordance with the supplement dated I

May 10, 1991; and |
|

(ii) The package must be prepared for shipment and operated in accordance with the I

supplement dated May 10, 1991. I

I

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. I
i

1. 0 . Expiration date: June 30, 1996.
|
i
I l

i
I
I

______________________________________________________]
37
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REFERENCES

f
l Safety Analysis Report for Packaging (SARP) of the Oak Ridge National Laboratory TRU
| Californium Shipping Container, August 7,1981, revision of Report No. ORNL-5409/R1. |

,

1

| Supplements dated: April 4,1986; March 26, April 23, and May 10, 1991; and June 4,
j1992.

f
FOR THE U.S. NUCLEAR REGULATORY COMMISSION

|
g8 R E g

b Charles E. MacDonald/ thief| Transportation Branch
I Division of Safeguardh- and Transportation 7dN

g '\ . .- _

AUG 0 71992 g O*** i~ l., T8 .i O< s aw _

Ihh,;m r$b gN\

\
o

kh *W hv
r) Y S * * ~E<

.

|
,

L--------------------- 3 8----------=r--r----r---____
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*
** CERTIFICATE OF COMPLIANCE
" C'" 7' FOR RADIOACTIVE MATERIALS PACKAGES I

t EcentricATE NUMBER D REVGION NUMBER c.PACMAGE IDENTIFICATION NUMBER d.PAGE NUMBER e. TOTAL NUMBER PAGE5

5757 5 USA /5757/B( )F 1 2
i

a PaEAucu I

a. The certifcate e issued to certify that the packaging and contents denenbed in item 5 below, meets the appleable safety standards set forth in Title 10, code I
of Federal Regulations. Part 71," Packaging and Transportation of Radioactive Matenat' I

Ib. The certificate does not reheve the consignor from comphance witn any requ6remoryt of the regulations of the U.S. Department of Transportstum or other
appicabie regulatory agencies, tncluding the government of any country through or into stich the package witt be transported.

I ,

* 7'sEU@o''*J',,*.'7fe " "' '''* '' '''" ^*''"'* "'r'UNo* din ^f,2fr'io"N 8"nS"on^v"2n%" IcArloN.' '* "
a

,

U.S. Department of Energy Safety Analysis Report for S5W Refueling I

Division of Naval Reactors Source shipping container dated February 14, |
Washington, DC 20585 y96b i

F1 O
he.dtfrNuusEn IM7 f / I

I

d_\ h
Ia coNorrioNs s g,; - vs

Th6s certificate is conditional upon. fulfilling the, requirements of to CFR Part 71, as appleable, and the c one specified below.

p Q ls.

(a) Packaging Cr3 h 77 "[/ |e

Df %% I''
.

I(1) Model )to.: S50Refue ng " Source
(") IW F$) A +

I(2) Desc ption / . h[b ,r 0 MD ~
i i

The SSW Ref'ddng S$rrte Mppi .r/ntTITner/Mnsisbof two structures, I

one 6ested within thetet r) jhh
gn'ov'erp)th.1 envglope of 5 feet, 5

I

inche5NiamdtW ty09 fes 3 5fi/ ches %sg Ibe outer structure, the I'a
4 I

| shippitig~t conta'iner
Qethylene 11ph feet 2 inches.

I2 inches thick with an
00 of 5" feet 4pns?As-4 '

' ximatcl The !bes ani
I polyethyf e is canned did ' 2iinc hick car @n steel shell. The inner I

he replacemei f! jind Mist'a'Nittion iner, fits into the |I structur l
I cavity of Ocuter structdre'' This ass consists of a 6-1/2 inch OD, I

I 79-5/8 inchefJong stainless central tub ch is plugged at both ends - l

i by machined stainles.s steel forgingpThree cavities are machined in the |
| bottom end plug to%on'1(whthequatron source assemblies. A jacket of i
l lead, 6 inches thick, encir'c~ies#fhe central tube and this innermost layer I

I of shielding is a attenuate the gamma radiation. A wall of polyethylene, I

I 8-1/2 inches thick, surrounds the lead shield and is canned with a 1/2- |

| inch thick carbon steel plate. Gross weight is approximately 19,000 |
| pounds. i
I |

| (3) Drawings -~~
l

I I

| The packaging is constructed in accordance with Westinghouse Electric I

i
Corporation Drawing Nos. 905D318, Rev. C; 9050315, Rev. F and 905D285, |

| Rev. A.
i

I I
I I
I I
I I

I I
P I

I, I

I I

| |

| I39
. . . . ,, . . . . .. . . .. - .... ..... .
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Page 2 - Certificate No. 5757 - Revision No. 5 - 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 mater pc ge

(i) One, two, o th ieutron s'ourc gescribed in 5(b)(1)(1) and

ot more than 2.5 curies (gms)y 940 curies, with radiumalcontentofnotmorefhlimited t.

and total emission rate oflimited
Thesesourcesare'limite{,[foacombinedsurface3.8 x n/sec.

ation of not more than an A it f radioactive material.cent 2

ddscribetin5(b)(1)(ii)ande neutron sourcesap~ f1han 925" buries and total(ii) 0 wo,
onten_t of n1 ed to -.

e ion rat 1 8 M 0/s c - faesesourcKarelimitedtoa~

i ore thanyut A quantity ofined surf 3 optampitation 2

oactive mat al . MAj
h bA k /a

(c) Fissile $ ss i h h-
7 ;

'

I $s apprp#v d for use under the9. Thepackageahriz '
;ingIr 7p rgenerallicensgpovi

(j! Q &f] h'

Expirationdate:fe er31,199J{ypp10.
.

J EFERENCES'

Safety Analysis Report for SSW R ue g r Shipping Container, WAPD-0P(R)S-2473 .

dated February 14, 1968.

Supplements: Bettis Atomic Power Laboratory letter WAPD-0P(R)C-474 dated December 22,
1975; and Naval Reactors letter G#92-03738, dated October 15, 1991..

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

"=

C arles E. MacDonald, Chief
Transportation Branch
Division of Safeguards

and Transportation, NMSS
,

NOV 121992Date:
40
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I Iu.s. NUCLEAR REGULATORY COGA005800N

an CERTIFICATE OF COMPLIANCE I

so crn 71 FOR RADIOACTIVE MATERIALS PACKAGES I i

s.a cenTiricAT NUMBER b.REViboN NUMBER c. PACKAGE IDENTIFICATION NUMBEA d.PAGE NUMBER e. TOTAL NUMBER PAGES

5796 13 USA /5796/B(U) 1 2 i

Iz enem.Le ,

s. This certficate is issued to certify that the packaging and contents desenbod in item 5 below, meets the apphcable safety standards set forth in Title 10. Code | !

of Federal Regulatsons, Part 71, * Packaging and Transportation of Radsoective Matonat" I

Ib. This certificane does not rei.e. the cons,anor from compnence witn any requirement of the reguieuons of the u.s. Department of Transportation or otner
appucabie reguistory ageneiss including the govemment of any country tnrougn or into wnien ine package wm be transported. I

I

l

s EE' 'A*.'''Isi." '*' ***'' ''''"^*"''."'rEEo'iElm^i"#15'o'r U"on'EaTh' >*cArioN:
" '* * *

Advanced Medical Systems Inc. Advanced Medical Systems, Inc. application |
121 North Eagle Street dated June 26, 1992, as supplemented. ;

Geneva, OH 44041 D r-- I

>Se
-

t"t nC/. -

Ic,
c. ooexer NUu.ea li5796 I_.". t

.. coNomoNs . %) *eo . |
Thi. ceoncat. i. condruonsi upon.fuif. inns in.7.quirem.nts of to crR part 75, as appncabi.. and tn. conastions specified be#ow.

e O |
*

(a) Packaging (/) p A I

I

Model Nos g:181375 andM81361 I
MA f e,

(1)
[. . G') j' 2 0 |*

/"
,% , MN )i,% 0 i(2) Descriptiofi' & .- t d-

''
1 i

Overpacks'that provide ~Japac1 and therpallpFitectjon fopteletherapy head |

assemblieMir sodhed exchange esseeHasimhe cubfcal werpacks covered with |5

together arfd spaced]tof.11midthie$iteelstrahnand artgles are welded|

~

I16 guage iteel piutuls.t,RetnfodI

i opeiQsbetweeo<themtolessthan6| inches. Sk$ runderr@Mvied itblTacilitate fork %ft usage. Dimensions y
| of the ModePNo. 181375 tare 4MCCi3hW4i.t41"H wiht a maximum gross iI

i weight of 3,75b, pounds. 40imessi6'n'sNfj tkEMbdel No(481361 are 39"L x |

I 34.25"W x 44.5*li ith a maximum' gross weiglit of 4,000' pounds. 1
~

(3) Drawing
,

The Model No.1817Id/cta9 ag-is'co structed in accordance with Advanced !! (i) f
I Medical Systems, Inc. Drawthb NR. as specified in Section 1.3.1 (p 1-11) I

I of the application. I

I I

| (ii) The Model No. 181361 packaging is constructed in accordance with Advanced |
|

Medical Systems, Inc. Drawing Nos. as specified in Section 1.3.2 (p 1-12) i
I of the application. I

'

I I,

I I
.

I Ii

i l I

I I

I I
'

I I

I I

I I

l l<

i I

l I
'

I I,

I I

I I

I,f 41
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i CONDmONS (continued)
i, LPage 2 - Certificate No. 5796 - Revision No. 13 - Docket No. 71-5796
:

I 5. (b) Contents
|

| 11) Type and form of material
I

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

I
|

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

material.i,

|
| ,(2) Maximum quantity of material per package
i
I (1) 13,680 curies of cobalt 60 with a radioactive decay heat load not
| to exceed 200 wa g ; q' 'p g b /CAI

| (ii) 2,200 cpr' Lept,f cesium 137 with a-r.adioactive decay heat load not
toexpd17 watts. 1[
v

| 6. In addition to the utrements of Subpart G of 10 CFR Pa 71:
fy,

i
(a) The package (peustsSbyerated and prepared Jet,Jhipmentknaccordancewith

>

; _

- AN s e,itie%pplicationthe Operatgcf ProceW f Chapter 7 of'

I s
2 L<

I (b) Each packaifttig must mee t.' thy Acceptance (T jind Maintenance program of4

[ Chapter 8 ( the appl}& L % p' ]clit on. \, g I
a . <

i 7. Use of packagi'trg-fabrjc,ated7 usup 9861 is~ not authorized.
,

! 8. The packages au oriz( 9th e t r her ppro for use under the
,

1,g|
general license visi 0

I 9. Expiration date: \@u 312,#,'T997 gp Qq
,

/ REFERENES
,I 4/n +O
I Advanced Medical Systems, Inc./ appl { cation dated JuneJ6,1992.'

1'5k19Supplements dated: August 13 and ob'

i
|
1 FOR THE U.S. NUCLEAR REGULATORY COMMISSION

,

I

/
Charles E. MacDonald, Chief

. I
i

I Transportation Branch l

I Division of Safeguards

DEC 16 M and Transportation, NMSSI

h Date:

I

.

'

42
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CERTIFICATE OF COMPLIANCE*=
so cra 7 FOR RADIOACTIVE MATERIALS PACKAGES

14 CERTIFICATE NUMBEM D REV16aON NUMBER r PACKAGE ID6NTIFICAflON NUMSER d.PAGE NUM8ER e. TOTAL NUMeta PAGES

5797 10 USA /5797/B(U)F 1 3 |

'

. eREAusts
a. This certificaite is issued to certify that the packaging and contents described 6n item 5 below, meets the apphcable safety standards set forth m Title 10, Code

of Federal Regulations. Part 71," Packaging and Transportation of Radioactive Material"
,

b. This certif6cate does not relieve the consignor from comphance with any requirement of the regulations of the U.S. Department of Transportation or other
apphcable reguistory agencies, including the government of any country through or 6nto whsch the package will be transported.

3- S Cmt 68 IS$UED ON THE BASIS OF A ELFETY ANALYSIS ME ESI APPLICA

U.S. Department of Energy U.S. Department of Energy
EH 33.2 application dated May 30, 1991,'

Wash.ington, DC 20585 as supplemented.

_\ k E79797
c. oOCxET hum En %I /

to 6s conditional tipon fulfilhng tb roments of 10 CFR Part 71, as apphcable, a d th condstions speciflad below.cett

e a..
(a) Packaging

(1) Modelgo.: IEdHEIR Unirradiated FushElement* Shipping Container, and
4 Ouf. EFIRUnfrradjated' BElement SN pping Cantainer

p 6% ', '7 t jI [ yt
-

g

(2) Des %ption k 3ji Q/
Y~ N

y g @d hted fissi; e loactive material as fuel elements .

3
wntrraPa ing

ux"Is5 top),e peachs witJ Q18E'avge'carbonssteel d(itiiners are right
for(dhe Hi R).j//The co-

ell. The lid iscircu ar cy
atta d todhErontaim s'}gteen 3/8216x1-fneh steel bolts. The

Ke~dM;f6ch highr)hich is lined with 1-inch)ouglas fir plywoodstee p ell tsyfR 16d2/ n l
The plywlib$rir>g$fMriQtfal cavi "w

rings.Qythick hyleneYoag 4Q)i

. The packagirg)for the inner HFIR fuel elesen has overall dimensions of
25 inches OD by 4.5, inches high, a 10-7/8Qhch diameter by 30-1/4-inch deep

cavity,anda6607poundgrossfweitd."
'

' ,>( p- r
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. C, and M-20978-EL-008E, Rev.B. =

(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. C, and M-20978-EL-008E, Rev.B.

l

I 43
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|

-Page 2 - Certificate No. 5797 - Revision No. 10 - Docket No. 71-5797 I

I

I

5. (b). Contents |
|

(1) Type and form of material I

I

IUranium as V 0 -Al cermet, enriched up to 95% in the U-235 isotope, and clad
inaluminum,3b-milsthick,and: |l

(1) For the packaging described in 5(a)(3)(1), the contents are described f
in ORNL/TM-9220, " Specifications for High Flux Isotope Reactor Fuel I

Elements HFIR-FE-3," and in the following Oak Ridge National I

ILaboratory Drawing Nos: E-42118, Rev. M; E-42112, Rev. H; D-42113,
I

Rev. G; E-42114, Rev. H; and E-42117, Rev. H.

For the packa cri afb)(ii)thecontentsaredescribed
in ORNL/TMr906f " Specifications for(.$p0ak Ridge National

(ii) h Flux Isotope Reactor Fuel I

IElement is.f R-FE-3," and in the followm
I

Labora Drawing Nos: E-42126, Rev. J; F/42120, Rev. H; D-42121,

Rev. g -42122, Rev. H; and E-42125, Rev. |

(2) MaximumgytiYy, material per package [ A |

tf*?35. y crf} bed;in 5 }
) not m h than 2.63 kg of(i) Fp *#the con I

lf 42 ^
# (J |e ;-

$4
(ii) for' the conte $ adescefb f .h.5- lii . not miR than 6.88 kg of |

IF235.
~ A g

'

.. .

r ,* /
~ l(

. a\ t,f) .
.

' k Ii 11: h a
~~

i (c) Fissile Class " a
~

,

6. The lid liftin ttac s ] huwn on M' in Marietta Energya

Systems, Inc., Bhaying f(d.'M6209gE19009E *Ref72, to #~revent inadvertent use of !i

| theattachmentsdepgtransp'aYt.g M ff I
'

~

e(wtrements of Subpart G of 10N* R Part 71:! ! 7. In addition to the
)/j

Each package shall beNintained iq,A)cchance with the Maintenance Program
>

)
! l (a)

in Chapter 8 of the apilicKiolif 3| l'

(b) Each package shall be operated and prepared for shipment in accordance with j

the Operating Procedures in Chapter 7 of the application; andi,

i

(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."

i

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

..

,

-----.

,
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|" * " " * * """y," * conomous (continvee)
1

Page 3 - Certificate No. 5797 - Revision No. 10 - Docket No. 71 5797 I'

I

|4

1 9. Th'e package authorized by this certificate is hereby approved for use under the ! ,

general license provisions of 10 CFR 571.12. | |
|

| 10. Expiration date: October 31, 1996. ,1
I<

.

!j | REFERENCES I

l i;

U.S. Department of Energy Application dated May 30, 1991. j
- Supplement dated: February 26, 1992, and A ril 2, 1993. |

|
'

0 THE sbluCLEARREGULATORYCOMMISSION |,

O /J #'
4

.

| Cass R. Chappe11p' Sect h).eader |
6 % .. Cask Certificat 5'ection- -l(j

;
, (c[ Transportatiehl rdich I

"

trialanO I\2

)Divisionof'N6dicil ' ucNE Safety, gS
'

N N
,

I
.

b Tj JJN 2 415 ' ' '

|/ 7 ', b ;by
. Date* c' -

M : w .' A3.6 ,| $s,
'

i ii
5I

*y)
- - 5 ,I

-
,

%v, %e,
~ w4

WmMMag & j!

5 % g s u y"Y s\

kkNW f
~

h'

; o v I

Y N y *k ],

: I

I

I

1 - I
I'

I
<

. I

:
. I

I
:

.

I
I

I

, I*

1<

1

I
I

I I
I
I>
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u.s. NUCLEAR REGULATOR

CERTIFICATE OF COMPLIANCE |

IE"*''
FOR RADIOACTIVE hsATERIALS PACKAGES yso un F1

..PAcxAos ioemcAnow wuween e.PAGE NUMBER e. TOTAL NUuBfM PAGES g

' # '580 P " .Y -, USA /5805/B() 1 3 g

|
|

Y n.,ic.ie i. i u.a io c.nn ihm me p.ca.ging .no con =ni. owineo in nem s t+ow. meen me appucab* **'av smaa'a ** '** *"* a coa
of r.o i n.gu=non een n.-P canging and transporintion of aedioactive unteri=L ,

,

|
e. Thi. eerovice, oo noi renove me con 6snor from comphance with any requirem nr of me reguistions of me u s. oopanment of Transponstion or ome,

I
apphcab6e esguistory agenc6e.,6nctuoing the gomrnment of any country through or 6nto which me package wHi be tren.poneo.

I
I

I
|

I

| * m'',,c,'a,&'c^28 ',e,auso on me easis w a sae aamis anggg,m,e,ygggag, spa,Laa ggoa,yo,. |c c
o ,

| Chem-Nuclear Systems, Inc. Chem-Nuclear Systems, Inc. application |
,

| | 140 Stoneridge Drive dated February 25, 1994. g

|
I Columbia, SC 29210

| _\ c p.R R E(y;t:gs |s

v c coexsvwuussa ,
|

i ce io era part 71. .. appucabie. e oNeonoition. specided baiow. |' 7eE i. oonoitonni upon suivauns,t,'.

| e a |-

1 x n,, I

\h i. ,1
'

I, (a) Packaging
~ f [-: || (1) Model No.:/ 4NS 3-55 .

} p _ .2

''

A r ye ,

? g
| g 7 p -

,

s i
I (2) Description- ; n; <,

sadEik casii with rushable impactis a 1-en
Thepackaheba |k%)] steel; cylinder 133-3/4 inches long by 50-1/2limiters.

~SaximesichbtyjMimensions4f 36; inches in diameter by ginches in dhmeter
Illiniches:bytthe shield ring. attached to the lid i

116 inches Wttg re _p
!

| cover. Shie,laHng is< &$y E16Ehes~bf<chemicalGead in the sides and I
I Iclosure base phte arid 5-1/4 dncheEin the cicsed end.3 |

'/ . y aQY W!! ,y
The outside ste ~ asement is made up of two, J/2? inch plates on the sides |
and three plates t ling 2-5/8 inches on the end.' The containment vessel is i

a 1/4-inch thick cylinder with a 1/2-inch end plate. The shells are welded I
Ig 4ourad-t~rfill the annular and end spaces.together with the lead M el pn o
ln r~

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, g,

i
IThe 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 a

plug. The drain line is sealed with a 25 psig relief valve. I
I

I

I

I

i I
| I

I
'l

4f

_ _ _ _
_ - -- ---- ----- ----- - -.
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|
( i CONDITDONS (contmuod)
- I

! I Page 2 - Certificate No. 5805 - Revision No.16 - Docket No. 71-5805
I

|

,.(a) Packaging (continued)'
h

! (2) Description (continued)

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

i
I

| Removable impact limiters are provided at the cask ends and at the two, 8-
I inch trunnions. The former consist of a series of 6-inch diameter closed end

! I tubes. Each impact limiter has tubes approximately 6 inches long around the

|
end periphery. The closure end impact limiter has 12 tubes, six about 6
inches long and six about 2 inches long, around the sides. The closed end

i impact limiter has six tubes:about:6: inches long around the sides. A
i

I gusseted tube acts as the trunnion impact limiter.
,

'

| 1 .

| | 1he cask is secured. horizontally to a skid which is mounted to the transport

|
vehicle for shipment. An optional sunshade is provided.

' The gross weight of the package, excluding the skid and. sunshade is
: l
1 | approximately 70,000 pounds. The skid weighs >about 4,200 pounds.

I ,
,

,

i I (3) Drawings - < J
j l . ..

=

1

.-

I The packagin'g is construct'ed in'accordance'with Chem-Nuclear Systems, Inc.
1 i MOD 100~, Rev. -12i T:11T-0. 00J1~, Rev. 0; and C-111-E-0002, I
: | Drawing Nos.: -

Rev. 1; and~ATCOR Drawing No'sh..J 00 139-Y,M Rev. K; MOD 140, Rev. C; MOD 124, i

Rev. D; 0999-D-07, Rev. G; and 0999-CiO8,.Rev. G. An optional sunshade is i
;

i constructed in accoridance with Chem-Naclear Systems, Inc. Drawing No.
.

j C-110-D-5001, Rev. 1. u gD

j (b) Contents , ,

-

(1) Type and form of material

Depleted Antimony-Beryllium (Sb-Be) neutron.. sources and irradiated metal
; components packaged in secondary containers."

(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.

1

6. (a) Both the inner cask cavity and the secondary container must be free of water '

; when the package is delivered to a carrier for transport.

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

4

t
(c) The maximum gross weight of the contents, secondary container and shoring is '

limited to 9,220 pounds.

1

'

i

47
,
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I CONomONS (continued) |
| |
|

|
Page 3 - Certificate No. 5805 - Revision No. 16 - Docket No. 71-5805 ||

I'
I

| 7. Prior to each shipment, the silicone 0-ring seals (base plate and vent plup) must i
ibe inspected, the seals must be replaced with new seals if inspection shots any

I defects or every six (6) months, whichever occurs first. |
I

I 8. Prior to delivery of the package to a carrier for transport, the package !
1

The sensitivity of the test shall be at I
containment c,avity siall be leak tested.In addition, the packaging containment cavity |t,
least 1 x 10' ata-cm'/sec (STP).
shall be leak tested at least once welve (12) months. The sensitivity of Ii

the test shall be at least 1 x 10, everyate-c /sec (STP). |
|
I

| 9. The package shall be prepared for shipment _ and operated in accordance with the |
1

IOperating Procedures of Section 7.0 of the application. Ig

| 10. Each packaging must meet the Acceptance Tests and Maintenance Prograrr of |j
I(

I Section 8.0 of the application.

11. The package authorized by this certificate is hereby approved for use under the |!general license provisions of 10 CFR 971.12. Fabrication of additional packagings |

|
after December 31,'1983 is not authorized. - ;lg

|
12. Expiration date: March 31, 1999.

~ - /|! |
{'

, , ,- .
,

!. REFERENCES ~z I

Chem-NuclearSystems,Inc.applicationdakedFebrinary 25,.'1994. |
~

.. . S it
|

| _ FOR(THE'U.S..NUCLEARREGULATORYCOMISSIONi
i

I

i

I Cass R. Chappell, Section Leader g

Cask Cert.ification Section I
i ' Storage and Transport Systems Branch I

Ii "

| Division of Industrial and
|~ Medical Nuclear Safety, NMSS |l
| I

| APfl 0i1994 I
|

| Date I

I I

I I

i I I

I I

I I

i I I

I'

I I |

| |
| |
i . |

I

I

| 48
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U.S. NUCLEAR REGULATORY COthmSSIONI NRC PORM sw CERTIFICATE OF COMPLIANCE3

I am
I '8 &" " FOR RADIOACTIVE RIATERIALS PACKAGES

e>JE. a w . ; s PAC"M toENTIFiCATiON NUMBER d.PAGE NUMSE.R e. TOTAL NUMaER PAGESI'

i.scasmncATE ammEn

| 5830 5 USA /5830/Bf I 1 ?
' .enEAu La

s. This cartsficase a lseued to certNy that the packaging and contents described in hem 5 below, meets the applicable safety standards set forth in Title 10, Code

|
of Federal Reguistoona, Part 71." Packaging and Transportshon of Radioactive MatertaL"

I b. The certificsie does not relieve the consagnor from complarice with any requirement of the regulat,ons of the U.S. Department of Transportation or other

I apphcable regulatory agenc6es, including the gove nment of any country through or 6nto wh6ch the package will be tran. ported.

I

I

I a Two centmeATE o meuED ON THE SASIS oF A SAFETY ANALYSIS nEPonT OF THE PACKAGEDESIGN On APPLICATION ^
n. TITLE Ano soEuTiFicATion oF nEPonT on APPLICATION-l a msuEoTos me-i

I.

I

I Department of the Navy Minnesota Mining and Manufacturing Company
| Naval Support Force Antarctica application dated June 28, 1968.

h. ooCKET wousEnR R 'r ,, /
I FP0 San Francisco, CA 96601
I C -O 71-5830'

I ,, i b c L
I .U* Mt .a cowomous<

I Th. cetinces. 6. condihana upon.nummna,thefoquirement. of so crn part r1. a appncabie, and ine conditiona specif,ed beiow.

Q OI 5

4~ ,
,

', (a) Packagingl Qmxg y _,
I

.

(1) Model b SNAPYN 4:^ ''.J
f-%

f 1%,/,> -$% s. 7,s '
/ -r n .,; . a

(2) Descr p* tion th'-
s "

. ! z \ \4 4 r
A thepneelectric Miches(ib5~dismeterbyhd,incheslong

'

packPged in adr ght' .ar.mtal| Prot 5ctivejenclosure52inchesindiameter ;
r

by 66 W ches.h3gbu Ma ersponentsLoftthe' generator-consist of an outer.

Berylcog,65 h'oers with,plange; U iB'Mo shielding; .tiiermal insulation;

l'$p_sgange)h'eatoourceV Total. weight of the package is
lethermoe,lectric

;

,s,g+yWg p1,900 papsds,
.x /:v -,n

(3) Drawings y/g Q f Wij .j_
.

'

,

The SNAP-21 constructedinaccordancewit'.h|MinnesotaMiningand.

Manufacturing C6mpany Drawing No. B-SK-37-4014 and Drawings included in
,

3M Report No. Mf91-3697-33. 4 j,, g
.

N a rA

.

I 49
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U.$. NUCLEAR REGULATORY COMMIS$10NC FORM SMA y

|
! Page 2 - Certificate No. 5830 - Revision No. 5 - Docket No. 71-5830

|-

,

|5. (b) Contentsj j

|! | (1) Type and form of material
I

i I

j | Strontium 90 titanate sellets doubly encapsulated by a thin inner |

|
| liner and a 0.2-inch tiick Haste 11oy C primary containment capsule |

'

|
which meets the requirements of special form radioactive material, i

I
1

(2) Maximum quantity of material per package 1
f I

33,000 ci BREG 9 |
1

6. In addition to the rements of Subpart G of Part 71: |

1 (a) The pac st be prepared for shipment, operat nd maintained in I

j accorda ith Minnesota Mining and Manufacturin any Report No. MPM I

Ipe-Fueled
; 3691-4 1 Program, Phase II, Deep Sea

, ppi nd Handling |
. . '

; Ther ctr ator Power Supply Syst -

j Manua0Q . ,f i
,

Thepackhauthorize '

pi c ht i , by approv for use under I! 7.
] I the gene license p b s of 0CR r 'g Q |

]2 |f, 8. Expiratihate: e 1995.
- ,.

, g
! t| F i l i j l ,

g,

Minnesota Mini h d M j
~

r o r r a 3
ed JLfA 28, 1968.

I

10,190) |j DepartmentofNapupp pl - . 4

'G U CLEAR TORY COMMISSION !| |

| 0 f I
I

; I C rle . g Donald, Chief
s atRm Branch |fl

2
i' s of Safeguards I
,

and Transportation, NMSS I
; i I
i I

|! W2 gDate: I
4 I I
j l

I
. I

I'
I

I
I

I
! I

I
I

I
I

|
'

| |
I

I

! |
,

'

I
;

I
;

.
I

ISO I
'

L ._ . l
, _

.
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*

CERTIFICATE OF COMPLIANCE '
""" FOR RADIOACTTVE REATERIALS PACKAGES

b.iuiirsiisON C e.PACEAGE IDENTWCATION >"_A a. PAGli hUMBER 'e. TOTA; NUMBE71 PAGO

t.& CWITFENLASER 6 USA /5862/B( ) 1 2

e. mmats
e, m. -tec = * m.u.o to e.rtny mm m.p.cnagens and con na a crin.o in nem s n.io.. i.e.appucani.=ter.mnoaro. iforminw. so. coa.

of roe.r i n.guanon . P rt n,-e.cmaging no Tr.n. pori. tion or n.a.o.ctive u.i.nat- (

tL This cerimcate ooes not relieve the consegnor from comphance with any requwement of the regulations of the U.S. Department of Transportation or other
appt.ceble vogulatory agenca.a. including the government of any country through or into which the package wiH be transported.

aseuuo To med Ad.uss b ICA OR PPLICATION:

Department of the Air Force Teledyne Energy Systems application dated
Technical Operations Division /CC June 26, 1985, as supplemented.
6000 Patrol Road

- R R E a kf862
"

McClellan AFB, CA 95652-1709
Mia m Nuimesi

' Co,n,hc a conomon.i upon fumughor io crn Part n.= apphcaba. aad coaamora spac**d ba'*

+ 0 '

Q %. Ak L

44 fi&f ^

(a) Packaging b- ). C=h b f; f

(1) Model No. Sentinel d, C
b b. 7 .

\- rvM4 4(2) Descriptg '%gf, - ,

;, ,,
,

,
. p.j g |

t r v, m
U''is45sd:yincheslinheightwithabase ,

,c

The packag et s e da L
'

diameter 'g a t ng # s'), and weighs approximately (
'

4.5 oui y i nD
2,600 pound Th J5> 1tl ' ten biological shield (10.705" X
13.837 OD) whirch is'withly theJHImi' m 1 outeC protective housing. Four

fium)inumhousingprovidetheshippingpads at theT g p th6061-T6 mount' r-

"ints.pallet attachme

!(3) Drawings i
,

'
The packaging is construct n co nce with the following Isotopes, Inc.
Drawing Nos.. j

l010F10000 Sheets 1-3 (Rev. C), Generator Assembly Sentinel 100F t
,

010-20000 Sheets 1-2 (Rev. B), Fuel Capsule Assembly { |;

010-70003 (Rev. A) Shield Body [ |!
'010-70004 Shield Plug (

001-90064 Sheets 1-2 (Rev. A), Shipping Crate Sentinel RTG l

001-90039 Sheets 1-2 (Rev. J), Sheet 3 (Rev. H), and Sheet 4, Pallet Assembly

I

t
(

(
{

l _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - - _ _ _ _ _51

L-

f
'

,
' -_---------------- --------
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* * " " " " * * * * "** conomons tconunm)

Page 2'-~ Certificate No. 5862 - Revision No. 6 - Docket No.. 71-5862

(b). Contents.

"

(1) Type and fom of material

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

(2) Maximum quantity of material per package

370,000 curies.

h thf zed.6. Fabrication of additional si

7. In addition to the re u h nts of Subpart G of 10 & rt 71:

(a) The package s be prepared for shipment and opera in accordance
with the Opera Procedures in the Supplement ed ) ust 30, 1985.

CA ~

(b) The Packag st ained in accorda theMaintenanceProgram
~

in the Su nt dafegh st 30,,;3985. ()^ ' '

t? 4 T/ a
The package autgyrized by t!hti$e)rtificate i approvedpruseunderthe8. .

general license provisi s'ef41GVA4M ,

/ hp /4% :-

thCi - L rf/Expiration date A- Sep " r 30',g%d I
%

"g? l .

.ig- i. 5 I
Q 43Nqq

,

p2!EP V ofj
Teledyne Energy SystenthpplicAti6n>dat W, ISS5f26 C9WM A30,1985;y'ndJuly

, /i
"Y

Teledyne supplements dated,pugust N
26,.1999.

Department of the Air Force s.Aupplements dated: November 12, 1993.

b hE . N CLEAR REGULATORY C0ptilSSION

2La
_

Cass R. Chappell, Sec on Leader
Cask Certification Section
Storage and Transport Systems Branch
Division of Industrial and

Medical Nuclear Safety, NMSS

JE 16'192
Date:

!

-
. .

.? . .. .. ..
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I
! u.s. NUCLEAR REGULATORY C0temSS10Nune pone eis

| *= CERTIFICATE OF COMPLIANCE I

so cPn t' FOR RADIOACTIVE MATERIALS PACKAGES I

i..cenTricATE NUumER b REVISION NUMBER s PACKAGE CENTWBCATM NUMBER g PAGE NUMBER .. TOTAL NUMBER PAGES'

|5874 6 IJSA/5874/B( )F 1 3 i'

I
I

s. PREAustE
S. The c.rutic.i. is inu.o io c.nny inat m. packaging ano conwnts e crib.o in n.m s b.iow.m.m. m.apphcabi.=vey standaras s t sortn in Titie to, coo. I

j c1 Fed.ral Regulations. Part 71.* Packaging and Transportation of Radioactive Mat.nsL" |
I

b. Th c.rtificate oo.s not r.h m. con..gnor trom compi.nc. wiin any r.quir m.ryt of in. r.guist.ons of in. u.s. o.partment of Transportation or otner
Iapplicaba. r.gulatory ag.nctes. encludmg the governm.nt of any country tnrough or into wh6ch th. packag. will b transport.d.
I

I

* UEToE*.,'v'"u'f " *' *^*''" ^ **"'"'''i Im"l A$o*EI$fEc'E8n'EE"0"o^T oANicArow:"' * "
.

I

Department of Energy Safety Analysis for Radioactive Material I

Division of Naval Reactors Shipping Cask No. WAPD-40 dated I ,

I I

Decemtierq84,e .s supplemented.Washington, DC 20585 a
,Ut :T C I

_ \ h,. 171 5879 IloocxErwUusERe
I

cowomous , gj va,
The c.etificat. is conditional upon fulfillmg.ther.quir.m.nts of 10 CFR Part 71, as apphcab6e. and in. conditions specified b. low.

e o I..
,

! (a) Packaging h N M j
I!Q Ah y n,

(1) ModelNo.:/JAPD-40 fl g g ! |

( )1 a O '
I

, n, xsy ,,

(2) Description % R / / i 3 I% C ; y /,W y fgi L..
IThe WAPD-40cshippingzohta ser; is a cylindrMcal,,stainlesCsteel clad, lead

shielded, shippinhcontainer"tised'%shiffiYadiated fue]"ind non-fuel test |
.

thick and anJnner'Typei304;s%duter;[[ype 304; stainless-steel shell 1/2-inchspecimens. Jhe contiin'er his
~

i
'

i tainless hteel she191/4-igitti thick, with 9.875 Ii
I inches of leadhetwserEitWMeTisO-Thep~svera11 size ofJihe container, I

including an h tegral skid; is 13;|2S M ch M M diameteY.by 158 inches in length. IiI

The heat removakgap_acity is approx,eMts%er is appenximately 28,000 pounds.|| Grossweight(ipcJudingskid)%f/th
imately 2000 BTty The cylindrical iinnercavityis2Hichesindiameterand135inchespur.i

in length. Inner I
,

I

end plugs bolt into eactrGend.(sndWug$,1Nj(StaMiless steel clad, lead shielded
containers are requf' red for all shipments. I iI

One-half thick plates are bolted over the I !I
'

I l

| end plugs to provide a to'tal/ ang thickness of 1.0 inch for puncture
resistance. Metallic, pressure-filled 0-rings between the end plugs and the |i

| container seal the package. The cask may be wrapped in polyvinyl chloride i

I when shipped in a closed truck. A special holddown cradle is used during I

j truck shipments. This cradle weighs approximately 5,000 pounds. I
;

I

| (3) Drawings
i

l I<

I The WAPD-40 cask is fabricated in accordance with Westinghouse Electric I

I Drawing Nos. 936F577, Rev.11; and 936F578, Sheet 1, Rev. 9, and Sheet 2, I
,

I Rev. 4. I

I I

, I I
! I I

'

I I

l- |

1. I

I

l' I

I I

l- |
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cravasn' CONDtT10NS (continued)

l

| Page 2 - Certificate No. 5874 - Revision No. 6 - Docket No. 71-5874

:

I 5. (b) Contents
,

I -
,

[ | (1) Type and form of material

! Byproduct and special nuclear material contained within inner product
! I

containers. The contents must be dry and unmoderated (H to X atomic,

I ratio less than 2).
I

1

i | (2) Maximum quantity of material per package
i

The fissile content of the cask must be limited to a maximum of 350I

i I equivalent grams of U-2 5, BegumberofequivalentgramsofU-235is

: ri.EE(j es[U-235 + 1.4 x grams U-233 + 1.6
I determined by the unt g

x grams pluton P*

(c) Fissile Class II

Minimum trans h index to be shown on label./ / p.2I y

A| %
I 6. Maximum decay h er p must not exceed 2;90&JTU/hr.

e li k[ ' doveM .

contents der accident7. Asneeded,shorfagmustbe

M n(I conditions of t sport. g g' pI.

The lifting tronaions mu,st be,, _ d during4ransport/to precmde their use
._ ,

'
B.

astie-downdegs. j M '
f

I, 9. The contents of conM mu t'jHin itetso thatMhe maximum measured gammas

I dose rate (above 'kgr6 on 1Wel3fdtW5-casEfor nor)ral conditions does
[I notexceedtheva(Grdefined- . 3

'

| where C = the maximust*Aermissible gansas serateonthysideofthecaskin3
mrem / hour f"a{pormal conditi6ns. #p,

rsppmegtsofirradihit'dstructuralmaterialsand37.01 N = 0.0 mrem / hour e
A

| mrem / hour for shipments af;prIya61ated fuel.

| F factor obtained directly from Table 1 or Table 2 (attached).=

I

I For non-fuel whose principal isotope is not included in Table 1, an F f actor must
I be determined based on calculated ratios cf the limiting accident radiation levels
I to the normal condition radiation levels for each of the principal isotopes.
,

! For U-233 with approximately 30,000 hours of effective full power operation and
I greater than 17,520 hours of decay, the F factors in Table 2 for U-235 are
I conservative and may be used.
I
I The maximum measured neutron level dose rate on the side of the cask must not
| exceed 10.7 mrem / hour for normal conditions.
,

54
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' "~" * conomons (continued)

Page 3 - Certificate No. 5874 - Revision No. 6 - Docket No. 71-5874
,

9. Continued

For mixed shipments of fuel and irradiated non-fuel, the more limiting C value
3,

! must be employed. ;

If C is below the maximum measurable level of the gamma instrument, other methods<

3(e.g., thermal luminescent detectors, source strength calculations) must be

|
employed to estimate the expected level for comparison with C .

3

10. The acceptance tests and maintenance program must be in accordance with Chapter
j 8.0 to WAPD-RE0(C)-270, Rev. 3.

Thepackagingmustbe}eaktesg4ec,1th%*"Eiegearpriortousetoaminimum
'

'11. dt9
Ofsensitivity of 1 x 10- stdgy .

| 12. Prior to each shipmen t be leak te after assembly to a
pagkagemug/sec. Qminimum sensitivity x 10 std-cm

13. The WAPD-40 shippi container may be covered with a-wrapp g of polyvinyl
chloride (PVC) duirtog sh$ meet provided that thefj1$arfial hese load of the

i shipment does notrexceed T U/hr and the sM t'is made4 n a closed truck.
| Theapplicableriniuiremeni' C ditiq6Mo. 5 must be%dtisfied prior to#

wrapping. N .f A' . r fgt Q'

&14 Expiration date July 31 f

Safety Analysis for Rid)oactive
"

buih@kdf, [E $$, M-
m' Cask NRBK-40'. dated December 1984

-
i f

(WAPD-RE0(C)-270,thrdiig Revfgj . / J:

yh,j*l985NavalReactorssupplemen'1I,4ated: J 5f -1328), M'Ey 6, 1987 (St 87-2721),
*

and November 18,1991(Sf91-p2,620).

% g.S. WCLEAR REGULATORY COMMISSION
FOR THE U

v
!

:
'

Charles E. MacDonald, Chief
: Transportation Branch

Division of Safeguards
and Transportation, HMSS

Dates

:

i

55
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Attachment to
USA /5874/B( )F Rev. 6

: Page 1

Table 11

1

F Factors For Use in Formula C3 = (1000-N )/Fg

For Irradiated Structural Material Shipments by
,

Principal Isotope
'

i

1sotope Energy and Yield Factor
|

! (MeV) (T/ decay) 174Manganese-56 0.47 0.99-

1.81 0.29
2.11 0.15

Cobalt-60 1.17 1.0 14921.33 1.0
Iron 1.095 0.56 18751.292 0.44

1

|

i

i

4

1

The F factor is a constant for each isotope because the energy spectrum of the emitted
gama radiation of each isotope does not change as a function of time.

56
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Attachment to
USA /5874/B( )F Rev. 6
Page 2

Table 2

F Factors For Use in Formula C = (1000-N )/F3 g

For Irradiated U-235 Fuel Shipments
Effective
Hours Full
Power Hours Decay
Operation 720 1440 2160 4320 6480 8760 17,520 43.800 87,600

100 339 339 330 219 200 194 192 208 698

500 338 338 325 219 203 198 198 237 648

1000 338 337 318 219 206 203 206 268 629

U 5000 332 317 283 230 228 229 250 382 606

10,000 317 300 271 242 243 248 278 427 607

15,000 310 294 269 249 253 258 292 445 610

20,000 306 290 268 254 257 265 300 457 612

25,000 302 286 268 256 260 267 305 464 617

30,000 300 285 267 257 263 270 308 466 624

40,000 295 282 266 258 264 271 310 472 637

50,000 292 279 265 259 264 272 311 472 651

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ . _ _ _ _ _ _ _ - _ . . _ _ _ -
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I
I

u.s. NUCLEAR REGULATORY COtetNS$10Nmac rons cie CERTIFICATE OF COMPLIANCE I
ska

Iw crM 7 FOR RADIOACTIVE MATERIALS PACKAGES

|ta ceMTFlCATE NUMOER b.REVtS60N NUMBER c PACKAGE (DENTrtCATION idl.C d PAGE NUMBER e. tot AL NUMMR PAGES
!

5894 5 USA /5894/AF 1 3
I4

,

i I
. , Remet

s. This certificate is iseved to certify tna tne packaging and contents os cribed in item s besow, meets the appiicabie safety standards set fortninTnie io, code |*

| of Federal Regulations, Part 71," Packaging and Transportation of Radioactive Material" I

I
b. This certificate does not reheve the consignor from compliance with any requirement of the regulations of the U.S. oopertment of Transportation or other

Iappl 6 cab 6e regulatory agencies 6ncluding the gomrnment of any country through or into which the package will be transported.
I :

|
|

|

s TgceMTigeays;ssuto oN we sAsis or a sAreTv ANAtyssygTNge gGaysgoR Appucga ion |
|

|
' U.S. Department of Energy Safety Analysis Report for 2.7 New Fuel I

Division of Naval Reactors Shipping Container dated July 15, 1968, I

IWashington, DC 20585 ag ame,nted.
d-5894' I,\ v % oocxrTNuuscR

s coNoiTous vV W, |
This cartrflcate 6s conditional upon fulfilling t_hefequirements of 10 CFR Part 71. as apphcable, and the conskt6ons spectfied below.1

Q O I; 5-
j

09 6(a) Packaging s

| (1) ModelNo.:/.27NewF qq I 4- |

|

/,"} (\ Q l
m-

(2) Descriptior,r[ k
,

/'

;.,,, (y d gThe Model No. 2.7tik% F'u@h3toniainer wasettangned to shipYnd store new
I

I

and unirradiated SSW"f.oreit2,C'aN%7liiddlieddAlfapters9are und to permit!~

additionalsb1,pmentilopS5W K3p41' Corr 2/|.andSIC(fpeIfuel i'

-.
modules. The,<ont8FnerYpssesiih1y !co of two$ijor cTomponents, an inner I

container which holdffthe#d4hnsdu%ps 'anfeider conte 3her which supports I
*'

I
i the inner cordaJoer.''Th'e3teelfouterjoM~ is appVoiiimately 24.5 inches
' - wide by 24.5 iEphres high and 12,8]jnchesilds@J The cross section of the outer |

container is octajpnal, the steeKshM1 thickness '0.1875 inch ASTM A 283 i
l is surrounded by a fram 4 f steel stiffeners and I

Theouterfebe}taigerisconstructedfrom
GR.B.

The' inner con pe 304 CRES plates, 0.1875 I
,

rails. 1

inchthickandis7.76iar'hesij~quareaug94 Bolted closure is I

provided for each containir.MThe'$llfro%Aweig;Qnches long. Iht of the package ranges from
- - approximately 1,500 to 2,000 pounds. |

|

1

I

I

,.-
I

|
i

I

I

I

I

I

I

I
I
I

I

I

I

I

58 I
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conomons (continued)'

|
'

|Page 2 - Certificate No. 5894 - Revision No. 5 - Docket No. 71-5894 |
'

*

I
I

(3) Drawing I

IThe packaging is constructed in accordance with Westinghouse Electric g

Corporation Drawing No. 924J152, Rev. 16. I
I

5. (b) Contents j
(1) Type and form of material |

|
Unirradiated fuel assemblies of the following type: 1

I
(1) S5W Core R2 standa moshale or corner module; I

dmoduleorc[or// !' UCd
(ii) 55W Core R p ner odule;

(iii)A1WCfe standard cluster or half cl ; j9

(iv) SIC e Type I standard clusters 'h' j,

(v) S Core' . fuel subassembly;
' ~

|
. .

modu {F ,or p/ d 4orner2 module; ()-
I._,--

(vi) f4W Core 2 st I

Cff f yT$
NCoreR2suhs/n%qb1'fu-

|'

I(vii) jf gg
% Dr'

,

<!- -

Maxirrnqua@lb o[W' <tui j ] l LW
.',f/("O |

(2) ni ce I' %
iVJ Na . yWf $. i

nhb)(1)fjk5(b),(1{(ii),(1) One fueA ass dsdeshrib I

5(b)(1)ffii),'51 Ifp@M G(vi)J,rp Vj |\$ k af'Y (f.t +

(ii) Two fuel es'semblies $hdelbri%{,A F, n 5}ti)',(1)(v) h' # |*/A
Four fuel asseritblies as described in 5(b)(13b*(Ti).

I

(iii) I

't) ~. I

y I[4 kV
III I(c) Fissile Class

Maximum number of packages per shipments ;
I

For the contents described in 5(b)(1)(i), 5(b)(1)(ii), No more than | |
5(b)(1)(iv), 5(b)(1)(v) and 5(b)(vi) and limited one total core's i I

|in 5(b)(2)(i) and 5(b)(2)(ii): worth

|
|

|

|

59
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! va v:nv nt' CoNDETONS (continued)

I Page 3 - Certificate No. 5894 - Revision No. 5 - Docket No. 71-5894
'

l-,

| (2) For the contents described in 5(b)(1)(iii) 25 total, with the

I and 5(b)(1)(vii) and limited in 5(b)(2)(1) number of packages,

l and 5(b)(2)(iii): as described in ,

<

|
, | 5(b)(1)(vii) and
| limited in 5(b)(2)(iii)

, not to exceed four
|

; I

| | 6. Expiration date: July 31, 1997. i ;

I;

| REFERENCE
#

I

| Safety Analysis Report 2.7 New Fuel Shipping Container, WAPD-0P(R)S-2650 dated
I ' July 15, 1968.

Bettis Atomic Power r B R E G t ,APD ,0P-(R)S-2800 datedi i ,

I Supplements: oratory letters 1
| Srptember 3, 1968, WAPD-OP(R M25 dated August 14,196!f;/apd Department of Energy

letters M6291 dated July 979, and M 92-03424 dated Marcti-20,1992.
i VI h FOR THE U.S. NUCLEAR'[4

LEGULATORY COM41SSION
| |

f?| co %'

f! | Lu ^ a
I b t &

'

_/
[thart es\Cg4a) Donald, Citidf

,

h; ll I -
! % Q ?Trans~ rtAhenBranch p

? Divis
. 'aMon'l',.NMSS

afeguards andp g% ' o n; ~

: i

!
I

L|h fx

j b c ;6?y %.4 . |
i ,

'
\ ; <

gpg 3r g f-Date:

: o +
| 4 a 3 sun,

n is
I

'
I

!

I I
I

l
! I

I:
I

I

i I

I

I

I;
'

: I

I.

!

,
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I
mac cona ele u.8. NUCLEAR REGULATORY COtllmSSON
*= CERTIFICATE OF COMPLIANCE I

w ceR 7 FOR RADIOACTIVE MATERIALS PACKAGES I

1. caRTyicATE NuuoER D REVISCN NUMBER & PACKAGE IDEf6|FecATION NUMBER d.PAGE NUW9ER e. TOTAL NuMSER PAGES

|5926 15 USA /5926/B( )F 1 3

IPRE 4usts
a. The certif6cate e inued to certsfy inat in packaging and contents d cribed in item e beiow. me.is in.epplicani. nfey siendards t tonn in nie io cod. I

of Federal Regulabons. Part 71. " Packaging and Transportat#on of Radioactiv. MatensL" I

Ib. The certif6 cat. does not reheve the consignor from compliance with any requirement of the regulations of the U S. Department of Transportation or other
appiicadi. reguistory agenc6 inciuding in. government of any country enrougn or into whien in. packag wm o. transport.o. I

i
1

* 'U.Mo''%',.E**ff " *' ''''' ' '''''" ^"'''."'rMo'Ein'S*c*fr'!:'$, EL^'A'b'*e* Aron.i
IGeneral Electric Company General Electric Company application

P.O. Box 460, Vallecitos Road dated November 19, 1987, as supplemented. j
Pleasanton, CA 94566 i

p3 R EG r . i-.

_\ C c. oocxer Nuu.ER 71:5926 |

I
* coNomoru .. U yj.

This certificet. is conditional upon fumilmg 1,herequirements of to CFR Part 71, as applicable. and the condations specrh.d beiow.
,

~

$ () I5-

(a) Packaging Cg ( X yI !

(1) Modelfio.: GE 'N Y |

Q[ [ /,(j,
lQt~'~ Y +> r

|(2) Descqption / G
G J, x l-

A stfe'l enca', sed leadM,WT,ded shj,pfhTdask., The pask is double-walled I;

steQ'rirc6Tarcyft '

-t nohidameter'by 26:1/8 inch high with I

2 Ia central cav tygpphxi $t d ' 8 Tnch.2iametepby 10 inches high.
- Approttmately)M/B inch d # surrodadethe ce2itral cavity. The I

! cask 'f{equippedgarlMddvh 11 14ns'and lifting device. Closure |

additionfl,shieldin@gasketed andlesd|/fdngsteridr?uraniunQiiiers may be inserted inI

is accom'lished'by a ' steel Isad filled plug. For i' pi
I

I the cask +tayity. The madgm;,tteighf bt the,p,'acffaging is 4,800 pounds. I
,

(3) Drawings h
| The packaging is n'shtebim!acc ance with General Electric Company !
I Drawing Nos.129D4727,' hevni; fhD4729, Rev. 5; 129D4730, Rev. 4; I,

I and 129D4731, Rev. 1. I

I I

I I

; I I

I I
i | I

I I

I I
'

I I

I I

I I*

I I
I I.

I I
I I

h.
I
i
i

t I
I I
I g'

I 61 I
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er i me n. coeemons (continued;

Page 2 - Certificate No. 5926 - Revision No. 15 - Docket No. 71-5926

3. (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 )
J

(ii) Solid nonfissile irradiated metal hardware and reactor control l

rods (blades). |

"(2) Maximum quantity of material per package

Radioactive decay A Git tPake'Qlf00. watts and 500 grams U-235
equivalent mass ffe haterial. "(U-435 e uivalent mass equals U-235
mass plus 1.6P U-233 mass plus 1.65 mes Pu mass).sy
Plutonium xcessoftwenty(20)curiesperhkagemustbeintheform
of metal tal alloy or reactor elements,h p/

r
(c) Fissile Claff) X f T

{ ents 5.(b)(1)(i):Minimum tr port i s 1. e

( Mt [% ' 5
M% p

provide lto$k
ma:=(4

coitdnksdurTngaccident =

| 6. Sharing shall b
^~ $g i Q' gconditions of thamspo /

s
,,

and-th Tisst e vater.Jal unmo' 7o
J p Stdf ki 3cLa rrier f transport, thevery'

Atthetimeofd@ullby| 7.
derated (H to X atomic| package contents g

ratio less than 2) ~~e 7 I h ($p 7,

Inadditiontother[qhrementsofS6bpaYt'Gof10CFR Nt71:8.

(a) The package must be aint.adned. in accor,dancamith' the maintenance procedures
submitted with GE applicattTo ted JamaryMB,1993.

s es **

(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 671.12.

10. Expiration date: February 28, 1998.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ________ __ - ____ _ - __ __ . _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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conomons tcontinues;

Page 3 - Certificate No. 5926 - Revision No. 15 - Docket No. 71-5926 | ,

I
i

REFERENCES !
'

I

General Electric Company application dated January 18, 1993. j
Supplements dated: March 3, 1993. |

|

| \
FOR THE U.S. NUCLEAR REGULATORY COMMISSION I l

I

I

I
,

w
h' 6O_ I

pTranspTrth. pDonald, Chief) Branch I

b Division of Intiust'rigl and I

b Iand Medical NucTer Safety, NMSS

MAR 101993 O |p p .IDate:

.7 L |gn
lo % I Ic)s y cm ga i

%f ..s

h'5h /$m g

Od%f/ |
i
I
I
I
I l
I !

I
I
I
I

I

I

I

I

I

I

I

I

I
I

li

I
i

|
|63
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I

Imacconum
U.S. NUCUEAR REOULATORY CORNftSSION

ICERTIFICATE OF COMPLIANCEem I
# CP" " FOR RADIOACTIVE MATERIALS PACKAGES

|$ e cenTricAfa NuuoEn n am840N NUWpER c PACKAGE QENTWicATION NP 9 d.P C _--9 e. TOTAL NW PAGES

5939 26 USA /5939/B( )F 1 4 i

I
. Pas m ou.
. .. m. c.imen. w imuod io e tse ma in. p.cmasin0 and corAents decrbed 6n nom 5 below, mesu me sppiscabk utmy standwds oot form 6n TNk 10, Code Ir

|of Federst Reguietsons, Part 71," Packaging and Transportat6on of Radloactive MaterneL"
I

b. This cwtificam does not releve the consignor from comphance with any requirement of me regulations of the U.S. Department of Transportation or other
applicable regulatory agencies, including the government of Sny Country through or into which the package wW be transported.

I

THE E ES OR CA lON
a msgigcage msUED ON THE .A84 OF A SAFETY ANALY$18,MPORT

General Electric Company General Electric Company application |
P.O. Box 460, Vallecitos Road dated November 19, 1992, as supplemented. i

iPleas.anton, CA 94566
gR R EG , ie .. oOcxET NuusEa71-599, / I.. % y

I

(coNoToNs s %) vJ ,
m.cetmc.= e. condmon.i upon fummne yuirements of to crn Pari 71,

.ppucaba. .nd in.coasations specified beiow. |

Q Q l
s.

h, |
(a) Packaging C/l $N

A%. 9
,-

d- I

14I W //gf> I

(1) Model lo. : 1500i N IC
I @[m .m
s& p - +;

Ii 3- O(2) Des %ption $r |
1 s y

A dre'el enc'asfed ' 'ielded si, ppJegfcask,. , The t I

steid)ciredMr cy lifder;,g spe|ximatilf 3,03/$-inc6:ask is double-walled
.

1ameter by 48 1/2 I

Iinches higy$ath,aientral reab tyeapliroxinuttely 7;-&ch diameter by 25

inche,)by conertoi'u1c_qMMhighdQb'diamsidrid educed frasHO 1/4bnches to 171/2|

ApproWiiiatelf(l'lHoches,49 gad ttrrrpa[d*inchesjof the cask.
inchlis, Li . g top it

nd the ceafral cavity. The cask e
is equlfped with a' cavity /draj$linepand liftfag device. Closure is I

accomplitlred by a gasksted. and-bolfe'd'stee leJd-filled plug. A I
IprotectiveYjacket consisting"of an upright Jrcular cylinder with open

bottom and b%rotruding box section diametrically across the top and |
vertically down 1ht sides attaches to a square pallet. Dimensions of i
the protective jadketfare sppnistimialbly 60 7/8 inches high by 50 inches i

~

wide across the box sectio *n'. Th'e outer cylindrical diameter is 361/2 I

inches and the pallet is 591/2 inches square. The maximum weight of I

the packaging is approximately 15,500 pounds. |

(3) Drawings !
- 1

(i) The packaging is constructed in accordance with General Electric I

iCompany 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.: I

C-Il0-D-48019-001, Rev. D; and C-Il0-A-48019-002, Rev. C. I

I,

I

I

I

i |
3

I64
I
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' ' " " ' ~8, e ra,w va
conomons (continued)

l

Page 2 - Certificate No. 5939 - Revision No. 26 - Docket No. 71-5939 !
I

I

I*

5. '(b) Contents |4

+ 1

(1) Type and form of material I

I

(i) Byproduct material and special nuclear material meeting the I

requirements of special form radioactive material and |
,

antimony pins encased in stainless steel, or
3

i (ii) Byproduct material as "SrF or '37CsC1 capsules meeting g
2

Condition No. 6, below, or I'

|(iii) Soli sir erg metai hardware and reactor
c ods (blades), ,

; (1 ainless steel encapsulated s41 metal Co-60 sources, or

h Byproduct material as '37CsC1 capsv17es meeting Condition Ij

7, below. / "g |-

2 (2) D aximu . .

y of p teria spackage () |

< F dec at a ion of 3,b watts and !
(Nottoe& MA t ? I7

A G; |p(i)h{e, , -)(i) abo f/, a.

% iih
r J- 2 h'N <w

pH t mass (Ud$5 equivalent mass i
3% $U- | U iss li 1.665t3ses Pu 4 ss). Plutonium in 1

adagemust%eintheformofh Ltur L u I: .-

M ea,,} 6r fue Tements. |m 8

(/ Item 5(b)(1) ,k dve: Q |

[g8,000 curies. !

(iii) Item )(ki{nbh: .

200,000 curies. |
|

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

I

157,000 curies. |

(c) Fissile Class III |
|

Maximum number of packages per shipment 22 I4

I

I

I

I

I

I

I

I

I

|
'

65
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Page 3 - Certificate No. 5939 - Revision No. 26 - Docket No. 71-5939

The "SrF capsules must be in'.For the contents described in 5(b)(1)(ti):6.
accogancewithVitroDrawingNos.H-2-66759,Rev.0;2and H-2-66758, Rev. O.

2-66760,
CsC1 capsules must be in accordance with Vitro Dr4 wing Nos.JCsC1The

Rev. 0; and H-2-66761, Rev. O. After fabrication, the SrF and
capsules must be leak tested using a method having sufficien,t sensitivity to
detect a leak rate of 10-s 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 "7CsC1 capsules must be i
Thegntainedinthecanisterinsertdescribedinitem5(a)(3)(ii),above.

CsC1 capsules must be constructed and tested in accordance with Section
1.2.3 of the Chem-Nuclea mQ Qirgyprated supplement dated March 1,
1993. The canister i bef spe4tigf,ftested, and maintained in
accordance with C and 8 of the Clem@ clear Systems, Incorporated
supplement date c 1, 1993. Theshipmentper)sdmustbecompletedwithin
30 days followiq(g the placement of the canister Tign the canister insert.

NherequirementsofSubpartGoflyCERfart71:8. In addition t

prepared for sh
,.<[ y(f) N ' n

t operat , and maintained in
j[e;mbly/Dif(assembly" sections of(a) The sfage sRa

acco ce wit ipRag-fackrg
the lication r O

(b) The icone ru eplaced wWiin the 12-month
perikprecekQq tg o eacii shipiie'nt the silicone
rub lid M ts"mus sIH TheylliconE: rubber gaskets must
be rep acedWj[nspech

~

it i ~ defects & Cavity drain line must bem

i i h d $/04hreadhf pipe plug.# ''

sealegith *N k N V):

(c) The pa' ng i butibleke'ste hin theQ2-month period
,

ch shipment,5nd pft'ef ermed by filli'ag"tM cask cavitfj,bse.
third The bubble testprecedi

o approximately 1/4-inchshall be
depth with , reducing the cavity prespure to no more than 2.5 psia
and holding f at ast 5 minutes. ept'ance is indicated by no
continuous generat ,-o ub es,.g

9. The package authorized by this certificate is hereby approved for use under
the general license provision of 10 CFR 671.12.

10. Expiration date: December 31, 1997.

|

I

:

i 66
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Page 4 - Certificate No. 5939 - Revision No. 26 - Docket No. 71-5939 | -

I

. I

I.

REFERENCES I

I

General Electric Company application dated November 19, 1992. |
Chem-Nuclear Systems, Incorporated supplement dated March 1, 1993. |

|

|

FOR THE U.S. NUCLEAR REGULATORY C0fMISSION I

I

I

'

Charles E. KadDomsid, Chief I

h TransportationIsrunbh I

y Division of Industfiai)and I

|
' Medical Nuclear Saf NHSS

APR 19

h
~,

y p[.A~4i 3 O |
'Dated: N

< y |,

2'r- ,_ % ': N ,n d v
.

' ay &
i

ow ig) ;%m,
-

;

g, a i< :

].y .|o ' " AL4tw pu,f'
g

i o c, .|e m
u m m y! j y ,3 y

%}N D I

'Q h !,w
* *

I

I
I
I
I
I

i I
| 3

I
i I

I
i
l
I

.I I

I

; I
'

I
! I

I
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u.s. NUCLEAR REGULATORY COMatlSSION Il sene pan s ese CERTIFICATE OF COMPLIANCE II eam
FOR RADIOACTIVE MATERIALS PACKAGESI 8"""

f . 'incasmncATEHUMBER s. PACKAGE loENTlHCATION NUMBER e PAGE NUMSER e. TOTAL NUMeER PAGES
h REVSDON NUMgER

5950 6 USA /5950/B( )F 1 3 I
I,

l* g ppsman s
a. This certthoste is imuod to certify that ene packaging and conterits desertbed in atom 6 below, meets the appicabie safety standaros set forth in Title 10. CodeI

IJ
of Federal Regunst6ons, Part 71," Packaging and Transporteten of Radioactwo Idstenaf I

,

I
b. The corsecame does not ret 6 eve the cons 6gnor from compliance with any requirement of the regulations of the U.S. Department of Transportation or otherII

apphceb6e regulatory agencesa, including the government of any country through or into whch the package wW be transported.II

I I

I I

* "''e*ous*o To'''d'.''.,,,,"EE ". " ''''' ' ' '''" ^"*"*i, E*iorIETTE*o'r"n0"cATTNTioN;
II "' '*' *
I; I t

I I'

II Battelle Colunbus Laboratories Battelle Columbus Laboratories application
I|

I 505 King Avenue dated August 21, 1981. 1

I Columbus, OH 43201 AR R e m , i

,i k 7 II * oocmNuueEa 71-5950'
|

I

I ,U' %
+ coNomoNs

Th6e osmnate is conditional upon fulflihng}hofeguirements of 10 CFR Port 71, as appicab6e. and the corutittons specified below.

| e o, |'

*

| (a) Packaging hDN 4 I |
ffag #. ,| g s s

'N //M I

(1) ModelNo.: fact-4
..&

M T-. s) M b i i[[3 ji
II D

I (2) DescriptionY R- /' \p"4 4ff |ipp.ipsJackage!ZThe!packag6(1s provided withk %. M \'[ Steel encased lead 4biefi$8 I

j recessed phig!-typ andigastetpd"itqDiteddlostirs/, lifting and tie-down I
~ I!

ljnfe laind? drain |line~ penetrations.
vengtsprion;jdeB%y ansi 6ner can3ssembly or bydevices and Alief I

containment if4r thf E I

material in speciallbruifETWpadkigMdaV4Tmensions;4eight, and I

?WSN ;fy& m/ ,'
Q g7}VA

shielding as th)10ws: IY
; g o - m .y

I

liG !f
* **

4
64.8 y I

Cavity heig)ht.dn
g' (' - I

Exter height, in
"

Exterio d'1 meter, in 26.4
I

42.5 -
I

gfrfifCavity diameterPin4
Lead shielding, in M N h 8.4 |

s

Loaded weight, lb 13,200 (Incl 270-lb skid) I
|

,

I<
~ (3) Drawing I

j The packaging is constructed in accordance with Battelle Memorial Institute |,

Drawing No. BCL4-01, Sheet 1 and 2, Rev. D. g
!

I
I

I

I

I

I

I
I

I

I

y l

I.

l.

; . I

I. 68
.

-
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CONotT|ONS (continued) || '

|| !

Page 2 - Certificate No. 5950 - Revision No. 6 - Docket No. 71-5950 E

h*
,

|
B

| 5. (b) Contents |
1

Type and form and maximum quantity of material per package. I
i
EByproduct material, source material and special nuclear material not to exceed

400 watts decay heat in solid metal or oxide form packaged within an inner can |
j

assembly or the material meets the requirements of special form radioactive y

material and limitations on fissile loading for the Fissile Class as follows: I
I

Inner can assembly: [
Battelle Memorial Institute Drawing No. BCL4-49, Rev. C. |

$|
i

| Fissile Class I 650* I
l' N ,

|Fissile Class III. 2000*

j I
1 I
/ *(grams U-235 equivalent mass) g

1 I
l (c) Fissile Class I and III I
i i
J Maximum numb ~er of packages - |' One(1)per shipment for Class III'

_

g
. ,

The U-235 equivslent mass,must b'e determined by the following method. ,1o.
||
NU-235 equivalent mass equals U-235 mass plus 1.75 times U-233 mass plus !

1.60 times Pu mass. 8 l

1 7. At the time of delivery of the loaded package to a carrier for transport, the )
I package contents must.be (1) dry'(contents of inner can. assembly must not ;I

1 decompose up to a temperature of 750 F)-and the fissile material unmoderated (H to ;l
I X atomic ratio less than 2) and (2) so limited that the dose rate will not exceed l
j 10 millirem per hour at three.(3) feet from the external surf ace of the package. j

!I1

1 8. The maximum gross weight of the cavity contents must not exceed 180 pounds (inner lg

1 can assembly, radioactive material, etc.). ja
,

1 ,p

9. In addition to the requirements of Subpart G of 10 CFR Part 71: j|,

l I
{ (a) Each package must meet all of the acceptance and periodic tests specified in g

1 Section 8.0 of the application. I
I |

'

The following item in the thermal acceptance tests (8.1.6) is changed as I
follows: |

1 I
| (4) The acceptance criteria must be that the maximum measured temperature |
| of any portion of the cask must not exceed the temperatures indicated in
' Figure 3.3 of this application by more than 25* F. In this comparison,

solar heating and ambient temperature differences between Figure 3.3 and
|the test data must be taken into account.

(b) Each package shall be operated and prepared for shipment in accord'ance |

| with Section 7.0 of the application. |
. . . . . . . . . . . . . . - . . . . . . . . . . - .-_ .--... _._.___.
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|| ' ' = " " ' ~ conomons (continued)

|'
|
| Page 3 - Certificate No. 5950 - Revision No. 6 - Docket No. 71-5950 1

I
I

I
I

| 10. The fo.llowing item in the Test Procedure (8.1.3), Section 8.0 of the Application, |
| 1s changed as follows: I

I
I

I
I g. Remove pressurization line and insert plug in pressure port according to the

|
loading procedure. Use teflon tape or other compatible sealant in threads. |

|
|

|
|
1 11. The package authorized by this certificate is hereby approved for use under the i>

I
I general license provisions,of 10 CFR $71.12.

I
I

| 13. Expiration date: August 31, 1996. |
'

|! C b p FEiIENftSSd h/t

I
3

I
; I Battelle Columbus LaboratoriesWication dated Augusb261981.

N I
I V ef

July?~h1991. Q j
| Supplement dated:

'

A |r ~r|
FOR THE U.S.JOCLEAR'AEGULATORY COMMISSION I*

. | ~

Q\ G' 4- I1 I

w- .' fh L r * |i | 44/ ,
,

in<a g
, y e-

MChbr EO5acDonald, ief

y ,TdanshoHation Branch @2
'l

T
f |7

, ! ( , @.C g
'h

Diirl ' Safeguard
'

| i . y
I+h .

portation,['1tMSS |

;i I a s

| AU8 2 0 199; @ 0 $ [g l h |. i/ f5[f.-

h i @' '

, s o ,,

| Q Y !

! 4'k*** j
l I

I I

I I

I I
I I
I I
I I
I I
I I

I I

I I
I I

I I

I I
'

l. I

I I

I

I

I
I

'I---- . . . . . . . . . . . . . ,. . . . . :
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U.S. NUCLEAR REGULATORY COteMISSIONpenc Pones sis

CERTIFICATE OF COMPLIANCE*=
4 so crn n FOR RADIOACTIVE MATERLAl.S PACKAGES

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

5957 23 USA /5957/Bf )F 1 9

2. PREAMBLE
a. This certificate is issued to certsfy that the packaging and contents descrtbed in item 5 below, meets the applicable safety standards Set forth in Title 10 Code

)of Federal Aegulatums, Part 71,"Packagmg and Transportation of Radioactive MatenaL"
I

b. The certshcote does not reheve the cor signor from compliance with any requirement of the regulations of the U.S. Department of Transportation or other
apphcable regulatory agencies, including the governrnent of any country through or into which the package will be transported.

|
1

ES OR ION

| 3.r $ ,c g ,icATEis;ss guoN TNE exsis or A sArETv ANAtysis Rprgr,NygKAGE,

Department of Energy Battelle Columbus Laboratories application
;

Office of Facility Safety dated June 20, 1985, as supplemented.!

Analysis, EH-32
1 Washington, DC 20585 c AR Re p# i,

_\v e oOcxErNuMBEa 7I 5957/
(V N%4t CONDITIONS s

Vhis certificate is conditional upon fulfilleng thefoquirements of 10 CFR Part 71, as applicable, and the conditions specified below.

Y ,

''

; (a) Packaging @ $h, MZ
% : A"

Modh1 BM hh @s /No.:. (1)<

! / . c 03
,

m %3
[ ,[-.-ok j 1 ': Q(2) Desfription

Af5 Teel-etnca'sediJhaddhielded sli,i cask., ThEbasiccaskbodyisa,

cy]J)ider T327 incTis41pptiamet,er 3,37" inches-high formed by twoc ;

concentrig$@M)p/1/2-dleisstieeljshillsdrhosefahntilar 7egion is filled with
i

,

i ,

2tSl:hshell hash 0.121nch thick plate spotleaCt The; r; .

shelPts 15.K n6hes irdi )ht(anitrter2by 54 inches inside length.
L ,&& lh'cInthick air g'ip insulator. The innerweldEh to ite

'' '

! -

The4

cask Wd is a stainless /st'eeTieldinist havingo.75 inches of lead )
shieldink The cask 1M is,WturedMo theJas'k by twelve steel studs
whicharebweldedtotheE,askbody. The cask is provided with a drain
line with neddle valve and plug, presstnpgauge, and a pressure relief

is23,660lbs."fcaskweight,ing,)bvalve. The total vding maximum contents of 1,800 lbs,
g $r f

(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.

I
1
l

1

4

71
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U.S. NUCLEAR REGULATORY CoMMISSloN
'|f"**^ coNomONS (continued)

I

Page 2 - Certificate No. 5957 - Revision No. 23 - Docket No. 71-5957 !

I 5. (a)
I

Packaging (continued) |

I

y (4) Product Containers |
The various authorized product containers are constructed in accordance !

! with the following Drawing Nos.: |
Ni i
I (i) Inner can assembly as shown in BMI Drawing No. 00-000-421, I

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

,

N I

| (iii) Fermi Fuel E M p }ng assembly as shown in BMI I
DrawingNh 8-5 00490, W.go fay 12, 1966. I

<

'
y

(iv) Bas ssembly as shown in BMI D No. 1020, Rev. B (or with |

|
nate spacer shown in CI Drawing o 334D2193) or GA Drawing

9590001, Rev. A. Failed fuel asse s must be seal welded |;|
- num or stainless steel t1 it all and end cap

||lhn '
hic of at least 0.01 i

pl d by awing No. L-000-500, Rev. A, i(v)f Basket
W MI ft,aw ng 3-000-236()ev.C,andas modi - E i

BCL-000 - i v ik. M I
i .g

-
> < - t 1 tr by Drawing No. I(vi Bas ' s

I00- i a A I. io rawing No. AIHL,
p! ~,,,

( S80R r A i e ; tive' ;, ,

(i h 9 3 s I
,
'

_

f '' wn 1 on Ca Corporation Drawing ilj (vii) ner a moe

f p101 1, v. I"

(viii) Ba ssembly as I wn in Univer h of Missouri Research |h|| Reac (MURR) Drawing No. 2234, ts 1 through 5, Revision 0. y

!(ix) HFBR assem b (ac plate as shown in Brookhaven
National Labora o y w g Nos.: BNL 93-001, Sheets 1, 2, and 'l

,
g| 3, Rev. 2, and BNL 93-002, Sheet 1, Rev. 2. |
i .,
I (x) Basket assembly as shown in General Electric Company i

|
Drawing No. 18308253, Rev. 1.

| (b) Contents |
| (1) Type and form of material |
N I

| (i) Intact irradiated MTR- or BRR-type fuel assemblies containing not |
; more than 200 grams U-235 per assembly prior to irradiation. I'

Uranium may be enriched to a maximum 93.5 w/o in the U-235 I

|
isotope. Active fuel length shall be approximately 25 inches. |

i
I

'

N. 72 II
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Fostu steA U.S. NUCLEAR REGUULTORY COMMIS$10N
CONDITIONS (continued)

I
I

,

Page 3 - Certificate No. 5957 - Revision No. 23 - Docket No. 71-5957 I |

) I '

5. (b) Contents (Continued) |
|

(1) Type and form of material (Continued) i

I

(ii) Intact irradiated Enrico Fermi Core. A fuel assembly containing I

not more than 4.77 kgs U-235 prior to irradiation. Uranium may I

lbe enriched to 25.6 w/o in the U-235 isotope.
i

(iii) Greater than Type A quantity of radioactive material which may |
include uranium enriched in the U-235 isotope, U-233, plutonium, I.

I as metal, oxides, or compounds which are thermally stable up to I
r 600*F. Plutonium in excess of twenty (20) curies per package I
I - must be in the gf 1 metal alloy, or reactor elements.

(iv) Grea ype A quantity roduct material meeting the g

re nts of special form ra cpvematerial.

(v) er than Type A quantity of bypr material in normal form I
metal, oxides, or compounds whic hermally stable up to | ,

|

Go / 4
'

6-27). @ ed in Section 6.6 of
(vi Irradi ga el ies des I,

|o ( 3 gthe app _

(v Irr la f L- ' 6-1 ch OD 18.7 inches long by |
-| )==

UZ
0.0 n thicknes: .~ t -N. e fuel material is y

tir1R r
. (f)

fld : L ' ~

?gsseAg* =

s con %1ning not more than(vii Int
Ir to 1 iation. Uranium may76 -

__m

enr a 93 n the 5 isotope. Active |) 1 le gth a i .

] (ix) So nfissile irradiated hardw lich may contain | |
<

enca ated fission monitor . I '.

M hs enriched in the U-235 isotope up(x) Irradiated a

to a nominal 93 w/o w ch is thermally stable up to 800*F. |
|

. (xi) Irradiated uranium enriched in the U-235 isotope meeting the I
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 y
,! may be enriched to a maximum 93.5 w/o in the U-235 isotope. I

Active fuel length shall be 24 inches. I
I
I

l
i .

-

i,

i4 .

1 !
4

, l'
I
I

73 |
'
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U.S. NUCLEAR REGULATORY COMMISslON"$ "*" *^ CONDITIONS (confmuod)
I
I.

Page 4 - Certificate No. 5957 - Revision No. 23 - Docket No. 71-5957 I
'

I
|5. (b) Contents (Continued)

(1) Type and form of material (Continued) |

| |

(xiii) Intact irradiated MITR-II fuel assemblies containing not more i

I than a nominal 510 grams of U-235 per assembly prior to i
irradiation. Uranium may be enriched to a maximum 93.5 w/o in |f|g the U-235 isotope. Active fuel length shall be approximately 24 g

( inches. g

I I
I (xiv) Intact irradiated High Flux Beam Reactor (HFBR) fuel assemblies 1

I containing not more than a nominal 351 grams of U-235 per I

| assembly prior i n. Uranium may be enriched to a N
I

1 24 inches. %( g
oi isotope. Active fuel lengthmaximum oq

| shall :p

|I
|1 T

| (xv) I rradiated HTR-type fuel ass es containing not more

f| 240 grams U-235 per assembly pri irradiation. Uranium I
i he U-235 isotope. I

g be enriched to a maximum 93.5 w ' elinches. jq get el length shall be app i

t s t' contain not more than 176 !(xvhlrradiaN
b grams U4 ti

'

to irra ion. Uranium may I
) be enrid am 9 in the U isotope. Active I

/D'l b appr ately 11 inches. Ifuel e ti t

b- The r shall b ~ n ly he non-fuel bearing |
)| o ilM5'l~ g i| g reg

(2) Maxi qua e
'

a l 1 4 r k % 1,

k >
* Q l

f ThemMumc h ti s'semblymn rod is 90 days, I
ca eat n ge notW exceed 1.5 kw, and the |maximum g/ yy

externa r e rate not 10 m m/hrpet from the external1 i
surface o cask and:f

1%b)(1)(1):(i) Forthecopt es b

1 Twenty-four (24) fue assemblies as contained in product ||
1 containers specified in 5(a)(4)(ii) or 12 fuel assemblies as ,
I contained in product containers specified in 5(a)(4)(v). p

I I

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

| One (1) fuel assembly as contained in product container specified |
| |

in 5(a)(4)(iii). ,
li

| (iii) For the contents described in 5(b)(1)(iii):
' I480 grams U-233 or 480 grams Pu-239 or 800 grams U-235 as

contained in product container specified in 5(a)(4)(1). |
||

- |I
!

|'

'l
I

74
---____________________________________________________;
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|" RS. NUCLEAR REGMORY COMMISSIONy, *" "** cowomous (continu.o;

Page 5 - Certificate No. 5957 - Revision No. 23 - Docket No. 71-5957

|

| 5. (b) Contents (Continued)
|
I (2) Maximum quantity of material per package (Continued)
|

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

[ Gamma sources securely confined in the cask cavity to preclude U

i 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): ,

hcREG pecified in 5(a)(4)(i) andContained
. limited thermal watts'

(vi) Fo contents described in 5(b 1 ):

hty-eight (38) fuel assemblies as o ined in product
|

' s specified in 5(a)(4) ( F 1 assemblies with anon
niti chment (U-235 in reat han 70 w/o U-235 are !

'
>

;

M imite '

assem es pe t cont r. Shipments of |i ..

1 f less thz ja e i
.

's of 70 U-235 or less
35 enri t greater than 70

* w/o mayj p h ine t a .

1provide 2 1 31 4 1. . . assy's 0 w/o U-235, y -
'

| p no. p^ </o U-235
- ~. :

|| (vihFor n'ti!IIv)4 i s : t 2 L '5( ii)k<

d'
1 ,

| | ent~ a l i e qq can a ix sealed cans per
I sket d%cri

* '

Ea f the six cans may.ae 14

c .

| tain up tM81 I nd 8ghy( en. The cask is |

s ped to 4.908 J O'
.

(viii)Fortd)bontentsdescribedin5(b) (viii):'

Twelve (12 eh ik.'

g

'
i l (ix) For the contents described in 5(b)(1)(ix):

|

|
Thermal heat generation rate is limited to ?00 watts.

| (x) For the contents described in 5(b)(1)(x):
1

I Twenty-four (24) containers each limited to 352 grams U-235 as
I contained in product containers specified in 5(a)(4)(vii). The
I decay heat per container is limited to 20 watts. The containers |
| must be leak tested in accordance with Union Carbide Corporation I

letter dated November 17, 1980. I

i |
-

| y
'

I I
I I
I I
I I

|
,

75 1
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MC FonM elsA U.S. NUCLEAR REGULATORY COMMISSION
CONDITIONS (continued)

!Page 6 - Certificate No. 5957 - Revision No. 23 - Docket No. 71-5957
|

i |
|i

| r.($) Contents (Continued) 8
!

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

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

I |
4

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

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

| Eight (8) fuel assemblies as contained in the product container i
I specified in 5 Q ('4 v The maximum burnup is 150 |

| MWD /Assenbl Nth ling time of each fuel assembly I

is 150 a le maximum r 10 source term is 400,000 f. y

curig
1 (xiii) he contents described in 5(b)(1) ): l

1 i|
'

-

1 fuel assemblies, cont n jae product container ||
|)

'

pec n 5(a)(4)(viii). imum11rcay heat per package l

Dis 20 g i.

f (1)(xiv)O |(xi For the. rsd be''

ipp i baskets separated by I

h s.5(f ~L (ix)4k n t
p Twe ( ' assembli

'

N
.

Each shipment musta r - , q , _ r ,

ly, [j themQ|%umcoolingtime'is |N co
m '

axinf4 burnup ist a aspn
'

.J a ly C II [ / i s nhpp70 - a g i
,,

'

j (xv) th con t t b)(1)
'

Tw 12) fuel a s m lies conta n product container || specih(din 5(a)(4)(v).lj
g

(xvi) For the co nt e ib i (b)(1)(xvi):
||

1

!g!) | Forty (40) fuel sections contained in the product container
I 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 il

| form of an open-ended pipe with a minimum outer diameter of 2.5 :I

g inches and a minimum wall thickness of 0.125 inches. The spacer |
| must be of sufficient length to replace the absent fuel sections. ;'

I I'

|
I
i

!i
i I
I I
1 ;,

|
|
I!

| __- ,76 I

.
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.

7,

I

(c) Fissile Class I and III i
.

. I
'

h (1) Class I For the contents specified in I

5(b)(1)(iii) and 5(b)(1)(xv), and limited I,

in 5(b)(2)(iii) and 5(b)(2)(xv). |

(2) Maximum number of For the contents specified in |
^

|

packages per shipment 5(b)(1)(i), 5(b)(1)(ii), 5(b)(1)(vi), I
as Fissile Class III 5(b)(1)(vii), 5(b)(1)(viii), 5(b)(1)(x), I

| 5(b)(1)(xi),5(b)(1)(xii),5(b)(1)(xiii), I,

I( )(xiv), and 5(b)(1)(xvi), andq D
,| n 5(b)(2)(1), 5(b)(2)(ii), |

'

H 1

5(b), A 5(b)(2)(vii), 5(b)(2)(viii), i
~ h(;

5(b)(2)( N )(2)(xi),5(b)(2)(xii), i

+y
N 5(b)(2)(xii' A (b)(2)(xiv), and I

,

N 5(b)(2)(xvi): V I,

I cTge$ |4 ., 1g N One (1)
'

i. ur is erial ar(")uthorized, provided !For Item h 1I 6.

|
the folldwing)(eq)u(at' pt q ; jq+ ; a ,

I ' k 800 |g, 4gcg 8

: X- ams i i r a l
'

h,

Y= s ; p > u % l '
,

{|
IZ- U > p> L Gy

,

Q g5 O, ~

'! 7. Exceptforth/ppn,tentsdesc (b)(; (ii \)(1)(iv)and |
1 5(b)(1)(xii); WJ(mited in 5( (2)(11),5(b v) and 5(b)(2)(xii), the i4

N cask must be shippp dry I

h,kb )(iv) or 5(b)(1)(xii) are shipped
'

8. If the cask contents o b

q wet, the licensee must confirm lat the pressure relief valve is operable ,
I (set pressure - 75 psig). When needed, sufficient antifreeze in the cask y

|
must be used to prevent damage of any component of the package by freezing. I,

i

1
9. Loading and unloading operations of the contents described in 5(b)(1)(iii) I

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. '

,
I
I
I
I'

I
I

4

I
I77! l- __________________________________

i
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conomous (continv.d)
I

Page 8 - Certificate No. 5957 - Revision No. 23 - Docket No. 71-5957 |
I

d 1

I
:

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 i
first use and records maintained of such verification. Verification of the ;
presence of the Boral must be made in each subsequent use. I

I

I
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. |

13. . Axial movement of fuel assemblies must be limited so that the active fuel !
region will remain correctly positioned with respect to the poisoned section i
of the basket. Removable ces py e used in each section of the basket I

Ito limit axial move K IRB
;

Contents must be g ely confined in the c 4 c ity to minimize movement.14.

15. Prior to eac , adequacy of containment vessel st be demonstrated by i

performance the leak test described in Section 1.1 of the application. I i

16. Gaskets a eal and fu'el canister be r ced at least every 12

j months o rlier le ati s.| , g g

17. For cont s descri I (b) (i i) bited in @ )(2)(iii), the mass !
of fissi % material ed ct "must be d on the mass prior I

i
{ toirrapion. N

,

CFhrt71:
I

18. In addit N to 2 u n : a t G
' r

(a) The age p j e a and Datedinaccordance
with Oper roce una 7 of application.

|

{||
:

' 8(b) The pac g must meet ptancy Test Maintenance Program of

| Chapter 8 e applicati |.

I'

E 19. The package author ed g thus certifica k is hereby approved for use under i
l

_f the general license prmsig p0kR TT1.12. ];

20. Expiration date: June 30, 1996. j||
s

;,

I I,

1

| . i
, I.

i I
I I

|
I -

i |

|'
i
I
i

I
I
I

I I
L a,e----______________________ ___ _ _ _ _ _ _ _ _ ___ u
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I

Page 9 - Certificate No. 5957 - Revision No. 23 - Docket No. 71-5957 |,

| |

| |
-

,

| !

|

REFERENCES
i I
| Battelle Columbus Laboratories consolidated application dated June 20, 1985. I :

Cintichem Inc. supplements dated December 14, 1987; May 30, July 15 and |<

September 28, 1988; and April 17, 1990. |
I<

; University of Missouri Research Reactor letters dated April 18, June 7, . June 11, I
I June 13, and August 8, 1990. I*

h g h b h g tor Laboratory letters dated !
I Massachusetts Institute of
| October 19, 1992, and Ja 1 , 1993. i1

i | T I

Department of Ener plements dated: July 15 and ember 16, 1993; March 2, I '
,

May 2, and April 94; and January 23, 1995.
|

1 I National Instit o dards and Technology ntsAtedJuly 15,1994,and|
April 4, 1995. I

'

|,<
~ C |

d I i HE CLEARREbTORYCOMMISSION

c5 |; e o% -.

,,
| m n -( ,7 w |,

; I : t : 1 Secthe Leader ih $ onSefv3'0n 3I.

| M e ect 0 5,tte |
'

f f4 ' lear MagWial Safety: i y/ afeg ,trd

%Date: July 7. 1995

|| |
|| |'

: | il ,

, , ,
,

I I
I I
I I' | |
1 1
1 1
I I
P 1

: 1
I I

d | |
| |
I I,

'

| |
| |
1 79 |' ' _!



. _ _

.

. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
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U.s. NUCLEAR REGULATORY C00seAISSION
Isene pones ese

CERTIFICATE OF COMPLIANCE I*=>
" cn n FOR RADIOACTIVE MATERIALS PACKAGES

-, . ,- .g mm .,- . ,o, ,s. .. - |
|

|

| t mmea I
I a. Tn certificatii. inued to certety inet ine packaging _ano contents asecribeo a item s t=io=, meus the appi cebie sercy stanoeros set torr n 7me io, caos

Iof Feoeral Reguletsons Part 71," Packaging ano Transportetson of Radioact6ve MetermL*'d

I
b. Tne certificate ooes not relieve tne consignor from comphance with any requirement of the regulations of the U.S. Department of Transportation or other

apphcanie reguietory ag.ncies, inciuoing ine government of any country tnrnugn or into wnicn the package wiii be transported.

| 3 rws,,ggs;ss,uso ow rwe easis or 4 sarriv Awysisyrgrwgegg gcga,
,

Alpha-Omega Services, Inc. Alpha-Omega Services, Inc. application p

1i
9156 Rose Street dated June 1980, as supplemented. |

s, Bellflower, CA 90706

,\h 979 I
.. ooc.wr wuween

I
.\ v .g ions specified below.

,

. c - ows
I Tra cetmc = is conomonas upon suiten equirements of to cFR Port 71, as apphcable, and tn c

Q Q l
; i 5-

I

| |
(a) Packagin g p

(1) Mod @No.: 5'9 |
I b i

| (2) 0Wription f'Mtui \ J. o i-

s|i ippinefgonl
,

ber bbalt sou Configuration I~

.

o he c is box- ; --dasy ing ap imately 38" x 50" |Mg. apd w a 0.125" outer ;x 6". n h n i If
'

'

, q
shel de i e c i r;Wangj amew Transverse i

st%' sac'
' .

q
t > i f i : te u af lift and lifting I

stip@epr M .t
g){et

i
lug rs. T nner shield vessel I

| Iis e tia a 4" sm r3 1 11ed, rrel-shaped
Iff ~ h drica g inserts and boltedI conf ion. T e

end ca ide flexi 'to acc mmod everal sizes and shapes !|
,

I of sourc Gross weight is approxim ,000 lbs. . I

j (3) Drawings k
l

The packaging is constructed in accordance with Alpha-Omega
Services, Inc. Drawing Nos.: 0090, Rev. 0; 0091, Rev. 0; |

g

| 0092, Rev. 0; and 0093, Rev. O. g

| i
I
I
I
I

I

1
: I

I
| i

i l

| |

| |
| |

| |
| ,

I
'

|

80 |
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4

U.S. NUCLEAR REGULATORY COMMISSloN" ,*""" como:TioNs (continued,

Page 2 - Certificate No. 5979 - Revision No. 8 - Docket No. 71-5979 |'

I!<

l

j5. (b) Contents;

| (1) Type and form of material |I-

I i>

Cobalt 60 or cesium 137 as sealed sources which meet the I;
2

requirements of special form radioactive material. I'
i

(2) Maximum quantity of material per package |

: | 13,000 curies Co-60 or 3,000 curies Cs-137, with decay heat ||
'

load not to exceed 200 watts. ],

6. Lifting eyes shall be covere rg to prevent use as tie-down lj

h; ; attachments.

res shall be equipped Myskets.i | 7. The shield vesse

8. Bolts used to re the shield vessel closure cap 11 be secured I
against loose by vibration during transport. , |

O CFR t 71:9. In additio the ments of Subpar
.

| a) Each h kage mu ,t h ntng ' pection % ram of the I
,

5 20 99 ; p{ v I
suppgentdate ,

b) Thehetkage ' k ired for ~
jifugus , 1990.
/accor e with the |i

,

OperggP ur u 4 ;' | p l
-

10. The packag tho t L c e
- ' f i' e is ' eby a ved for use i

/ 971.12 11 'under the
al ' M , ,L g j

- -

\' g !,11. Expiration da Septemb 3 i

REFEkENCES

h1980.Alpha-OmegaServices,Inc.appc ion at

Supplement dated: April 12,1983, iay and August 20, 1990, and January 30, l|
'

j|1995.

||
FOR THE V.S. NUCLEAR REGULATORY COMMISSION j4

,

i
I
I .

'

I
Cass R. Chappell, Section Leader I
Cask Certification Section i
Storage and Transport Systems Branch |Division of Industrial and i

=
Medical Nuclear Safety, NMSS I

I
Date: 03/21/95 I

I
I

81 I |

|u ,
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I
U.S. NUCLEAR REOULAYORY COtMel8810N

E"" CERTIFICATE OF COMPLIANCE |
FOR RADIOACTWE MATERIALS PACKAGES ytacm 71

c. PACKAGE IDENT6FICATION NUMDeA d PAGE NUMBEa e. TOTAL NUM.gR PAGES
|. aevissoN Nu.sempt

34 raNummen

5984 5 USA /5984/Bf I 1 ? |,

I
aad 'a nam 5 t*io*. n*** N *DP'**b* **'"Y ''*"d*'s

e tonn in inw so, cod.
~ d

os F.o.r : negua.non P.n fi,y m the p.ca.eine .ad conwau cr"P.ckagtng .nd Tren. port. tion of Radioacth. M terist"o.nme m m.u.d io c. net
,

vn. nmc , oo not in. con enor e om compii.nce wnn ny r.ouirement of the r.outations of in. u.s. o.p.nrnent et Tr.nsporwuon or otn.r,
l

.pplic.be. regul. lory agence.a. including the gov.mm.nt of ny country tnrough or into which th. pack.g. will b. transpon.d.I

I I
I

I

|
^

* ""',.*.'u"o"E ^ ''0 ' J"'" " '''* '''"'" " "*"'E E Eo*io'eI S $ 5 0N RE R tmd m;
I I

| J. L. Shepherd and Associates J. L. Shepherd and Associates application |
1 1010 Arroyo. Avenue dated September 12, 1974, as supplemented. i

Re,,, j|
San Fernando, CA 91340-8095

7tl5gg4
i ,, i ~ . w TNuussR ,

j ' 7c.n c m condemon.i e tumngit.f.adm.no or io crn P.n 71.appiec.bi.. .ndI co6mition .p.cmed below- |

| @ 4 | 1

'

h dI (a) Packaging # *" l
j ! D N'

I (1) Model A : 5984 L qq g (; |
;

(2) Descrhion .y C |
I

!""" b+ M c/ P<
IA pro ptive'ogrpat nrny W sjJmpact; resistance, and thermal|
Ii

.
resisarice f its c~ s isrptontained with6n a single
snug-fMing ir30ef ' ckaging?!The a]v rpack consists |'

of a vented-s hitsh ! plyywood' outereontainer. Dimensions i
i

|
of the oderpack at .. W%,15G, I,SCin4diameterdry 43" high and the I

plywood tAttkness is app 'Tg maieh4"eenJthe sides,'and 6" on the top
I

iand bottoih/ he total we ht pochdfhippeight sf-the contents is,

I approximatei 780 pounds!& Q' ' |
|

|- h i

y ij (3) Drawings 4,4hY1 W I

| The overpack is constructed th accordance with J. L. Shepherd and I

I,
Associates Drawing Nos. A-0068-2C-1 and A-0068-2C.

I|

I I
I The inner shielded container is constructed in accordance with J. L.

j |
Shepherd and Associates Drawing No. A-0068-1B or DOT Specification 7A |

' packaging. The special form source capsule is constructed in I
i accordance with J. L. Shepherd and Associates Drawing No. A-0068-10. I

; ; I

I I

I I

^
I I

| |
| |

i

| I ,

i I
| | :

| | |

| |
l

,N
I I
I

'

- |

I - !
82 1
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rona em U,$. NUCUMR REGULMORY COMMISSION, ,

1

| Page 2 - Certificate No. 5984 - Revision No. 5 - Docket No. 71-5984 1

|'

|'

(b) Contents ||I , , .

(1) Type and form of material
1 1

Cesium 137 as cesium chloride sources doubly encapsulated in stainless I

steel tubes which meet the requirements of special form radioactive |
,

material. i

1

j (2) Maximum quantity of material per package 1

RREGg12,000 curies.

6. Contents must be positi ithin a single snug-fit elded Type A packaging I

within the protectiv ack. The Type A packaging mu ve c metal outer 1

wall and meet the r ements of DOT Specification 7A pac g g. 1
;

! 7. Use of packaging t d after August 31, 1986, is n thzed.b 1

8. In addition to k requi f Subpart G of 1 t 71: I;

|
! a. The pack shall be d fo n rated in rdance ;

j with "Pr ures for fD 7A Pa rom Overp " in the I
)

: J. L. She rd an As su ad uary 20, 1 |.

O I
*

i -- 4. The pac must y b 7 :: r T r ,out Maintenance i
"

, , ,
Procedure in t r i a a 1 A n ;es t'tal d I

'

; February 2 k 1990. - I

p C % I:

.I .,
[

D proved 6)useunderthe |9. The package aut ed b
. g; general licose sions of CF i

I> ! *10. Expiration date: M 1, 1995.

REFERENCES

J. L. Shepherd and Associates' app ath t 12, 1974.

Supplements dated: January 20, 1975; and February 20, 1990. I

FOR THE U.S. NUCLEAR R LATORY COMMISSION | |

|

%A |1

| Charles E. MacDonald, Chief I

ITransportation Branch
Division of Safeguards |

and Transportation, NMSS i

: MAR 11 192 I

Date: I .

i I \
1-

,

I

| |

,
| |83.
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macPonsese

u.s. NucLEAn neoutATony coensassioN
CERTIFICATE OF COMPLIANCE==

a cFn n FOR RADIOACTIVE MATERIALS PACKAGES

.a.' CERTIFICATE NUM8ER D REVISION NUWSER c. PACKAGE SDENTIFICATIOtt NUMBER 4 PAGE NLAiSER s. TOTAL NUMBER PAGES

6003 16 USA /6003/B( )F 1 7

I a. PnExuetE
4. This certificae e issued to certify that the packaging and coritents desenbod in item 5 below, meets the applecable safety standards set forth in Title 10, Code

_

t

of Federal Reguistions. Part 71, *Packagang and Transportation of Radioactive Matenal."

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

3. S $ 868: THE BASIS OF A SAFETY ANALYSIS RE T G DES ON APPLICA ON

U.S. Department of Energy Safety Analysis Report for M-130 shipping
Division of Naval Reactors container dated December 30, 1968, as

ht$ ppjemented.ttCfifi.Washington, DC 20585 r ,su
<

\U 'c.occxrTNuMaEa D M 003

* U c",r %t:. is condition.i upon.fuefiiiing thiNsq irements of io cFR Part 71, as applicable, andons specified below,
.

@' (,)4s.

,h g7 j(a) Packaging Gj^ \
Le & ~

p/r

(1) ModelNo.p-130 g ,N ,/

M M /9(2) Descript1(p* b k s[ %*'*-, JM
The Modek"10. Md30 sft .containehsMupright cyDiider 84 inches in
diameter 7y 158 M ies WgraliE' jyiMTheTcontainer walls consist of a

~

finned 1-inch th3(cateFsMR abrtic'atAd fram eithersarbon steel, carbon
steel wittf"stainlessEsteeldlh of wiiHd stainidss stiel,10 inches of lead
shielding,$nd a hthefQtiittka.farsfjpiessureWEssel fibricated from carbon
steel clad With stdniess steeh0Rhe't6p af?the contifner is covered with a
shielded clostige head whith 4s bolte6tethe container and seals the pressure
vessel. An acceiss opening wit O a\ bolted shield p1hg~is provided in the
closure head foPjoading and unloading spent V

The pressure vessel ha4 fan inside diameterof 55 inches. The central region
contains a secondary h~eit inichaser*jerot ifsed during shipment) surrounded by
1/2 inch thick carbon steel backu~p cy1'inder 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 ; |

shipmbnt) and a temperature sensing line.
,

[

84
.
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IPage 2 - Certificate No. 6003 - Revision No. 16 - Docket No. 71-6003
l

< . t

|
5.(a) Packaging (cont'd) |

(2) Description (cont'd) |
|

'

The container is supported on its transport vehicle by an "A" frame structure. I

Gross weight of the loaded container without its support structure is I
,

approximately 228,000 pounds. |
(3) Drawings |

[

The packaging is constructed in accordance with General Electric I

Drawing Nos. 247E209, Sheet 1, Rev. R; Sheet 2, Rev. K; Sheet 3, Rev. T; i
Sheet 4, Rev. U; Sheet.5 of 5, Rev. F and 247E228, Rev. F. I

I

(b) Contents |

(1) Type and form of' material r
|

Irradiated fuel assemblies, activated corrosion products and structural parts I4

containing up to 40 gallons of residual contaminated water. The fuel |,

assemblies and structural parts ~are of .the following types: [
!

- - *

|, . ,

. (i) >S3W/S4W fuel subassemblies of core type 2. I

l'

1(ii) 'S5W fuel modules 6f-core types'2 or 3. |,
-

. ,
..

. . .

1 (iii) SSW corner fuel modules ',of core types 2 or 3. [
i . i~ -

f(iv) DIG fuel modules of core' tspes 1.or 2.
2

(v) DIG' removable fuel ~ assemblies of' core types 1 or 2.
~

I,
7

| (vi) SIC /S2C' fuel modules with control rods'; |
,

1

: (vii) SIC /S2C peripheral fuel modules. [

. | i
'

(viii) S3G-3/3A fuel module with or without control rods. I
;

(ix) SAD cell, f,

l
l
t
i
i

l
I

l-
I

1
l
I

i
,
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Page 3 - Certificate No. 6003 - Revision No. 16 - Docket No. 71-6003

L
. (

5. (b) Contents (cont'd) l

(1) Type and form of material (cont'd) f

f(x) S3G-3/3A irradiated thermocouples and thermocouple cases.
(

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

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

(xiii) S5W-4A recoverable irradiated fuel modules with control [
[rod. -

[,

(xiv) S7G recoverable irradiated fuel cells. (
(xv) 02W fuel cells with control rods.

'

f
l

(xvi) NR-1 fuel modules with or without control rods.

| (xvii) ATC fuel' modules-with or without control: rods.
~

~ (
' '

(xviii) A1W-3' recoverable irradiated -iuel modules. Fuel modules that use (
1
i

control rods shall'have control: rods: inserted. ('

,

,g _. . j _ g
I(2) Maximum quantity of material; pet. package # -

. |
,

, . . -.:...

(i) 52 fuel assemblies as described in 5(b)(1)(1). ;

2 - . d'
(ii) 12 fuel ~assembliescas- described ~in'5(b)(1)(ii) or 9 fuel f

assemblies _as described in 5(b)(1)(ii) and 4 fuel? assemblies {
[as described in 5(b)(1)(iii).

'

-

[

(iii) 6 fuel assembilies as described in 5(b)(1)(iv) and f
4 fuel assemblies as described in 5(b)(1)(v).

9 fuel assemblies as deEEib"e$ in 5(b)k1)(vi) and [(iv)j 8 fuel assemblies as described in 5(b)(1)(vii). (-

l

(v) 10 fuel assemblies as described in 5(b)(1)(v111). (l
l t

i (vi) 9 fuel assemblies as described in 5(b)(1)(viii) and [

j one fuel assembly as described in 5(b)(1)(ix). (
l

'

(vii) 9 fuel assemblies as described in 5(b)(1)(viii) and f'!

one structure as described in 5(b)(1)(x). [

[

f

(
l

l
[

l

l
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Page 4 - Certificate No. 6003 - Revision No. 16 - Docket No. 71-6003

5. (b) (2) Contents (cont'd)
1

"

(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)(xti).'

(ix) 6 fuel assemblies as described in 5(b)(1)(xiii).
|

(x) 8 fuel cells as described in 5(b)(1)(xiv).
(xi) 4 fuel cells as described in 5(b)(1)(xv) plus

- 2 corner fuel cells oril RFA1 fuel cell.
| 4 fuel modules as described in 5(b)(1h(xvi). .

'

(xii)
(xiii) 10 fuel modules as described in 5(b)(1)(xvii).

(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 themairequirements as follows:'

. .+ n - -

Shipment of contents'specified t n 5(b)llj(iv) and 5(b)(1)(v) and limitedi(i)
in 5(b)(2)(iii) shall be-maife nowarlier than 75 days ~
after' shutdown and' shill .have_a decayjheat, load notito exceed
33,50. ; Btu /hr|per shipmentj j { ' ;0

(ii) Shipment of contents sp'ecified|in 5(b)(1)(vi) and'5(b)(1)(vii) and
^

limited'in 5(b)(2)(tv) shal1 be made?in a stainless steel M-130t

container.and shall have a decay heatilpad not to exceed 18,960 Btu /hr ;
''

' '

per shipment. .

(iii) Shipment of contents specified in 5(b)(1)(vNI), 5(b)(1)(ix) and
5(b)(1)(x) and 411mited in 5(b)(2)(v),15(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-0P(PP)S-4401 dated June 29, 1979 and shall have a
decay heat load not to exceed 28,620 Btu /hr for the shipboard core and,

30,000 Btu /hr for the prototype core.

(iv) Shipment of contents specified in 5(b)(1)(1), 5(b)(1)(ii)
shall be made no earlier than 72 days after shutdown and shall
have a decay heat load not to exceed 33,500 Btu /hr per shipment.

(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) Shipment of contents specified in 5(b)(1)(xiii) and limited in
5(b)(2)(ix) shall have a heat load not to exceed 23,800
Btu /hr and shall be made no earlier than 92 days after shutdown.

I
4
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Page 5 - Certificate No. 6003 - Revision No. 16 - Docket No. 71-6003
1

5. (b) (3)I ontents (cont'd)C

and limited in
(vii) Shipment of contents specified in 5(b)(1)(xiv)d 22,400 Btu /hr

5(b)(2)(x) shall have a heat load not to exceeand shall be made no earlier than 122 days after shutdown.

(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 Btu /hr
and shall be made no earlier than 50 days after shutdown.

(x) Shipment of contents specified in 5(b)(1)(xvii) and limited in
5(b)(2)(xiii) shall have a heat load not to exceed 27,400 Btu /hr
and shall be made no earlier than 195 days after shutdown.

(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 /hr and
shall be made no earlier than 400 days, or 175 days for A1W-3E and

J- -A1W-3J fuel, afteriskutdown. .
.., ,"

<- ~< - III(c) Fissile Class li "'

| .. .. __

i Maximum number of. packages pe} shipmen 4
i

.

I Except for the contents described 1ri .
~

.One (1).
-

| 5(b)(1)(viii) and limited-in 5(b)(2)(v) -

! For the contents described in 5(b)(1)(viii) Two (2)
i and limited in 5(b)(2)(v)
|

^

,

l 6. For shipments involving ih'e contents specified in 5(b)(1)(ii) or 5(b)(1)(iii)
|

the Model No. M-130 package shall be. inspected to' verify that boron poison
1 iplates are in the module holders.

i

I

| 7. For shipments involving the contents specified in 5(b)(1)(viii), 5(b)(1)(ix) or :

I 5(b)(1)(x) the thermocouples and thermocouple cases if included or the vacant
I, module holder shall be located in the mid-position of either cage and module

holder assembly.
i

.
I

I
<

88
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I

Page 6 - Certificate No. 6003 - Revision No.16 - Docket No. 71-6003 !
| |

I
i .

I8. Shipments shall be made in the dry condition, except for residual water as
limited in 5(b)(1). | .

<

! 9. Container number three (M-130-3) 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 1

;

! and 135 at approximately 14.75 inches from the bottom of the container. The 1

Icooling fins in this localized area are removed to permit attachment of
the plate directly to the outer shell of the container. |,

I
10. Container number four (M-130-4) has been modified by adding a 2-inch thick i

by 4-inch wide steel plate welded between fins 32 and 49 at approximately 1

18.4 inches from the bottom of the container. The cooling fins in this I
Ilocalized area are removedsto permit attachment of the plate directly to the
||

4

j outer shell of the container.
.I
l11. Containers M-130-3, M-130-4, M-130-6, and M-130-7 may be used for the contents

specified in 5(b)(1)(viii) and 5(b)(1)(x) only. Containers M-130-10 and M-130-15 )a
-

may be used for the contents specified in 5(b)(1)(v111), 5(b)(1)(x) and 'l
j

5(b)(1)(xviii) only. |1

|
12. Container M-130-11 may befused for NR-1. shipments only. |

- < i-

7
.

.

13. For shipments-iiivolving the contents specified in.5(b)(1)(xvii).which do not I
contain a full complement of~ fuel modules-(i.e. one position is occupied by I

II either two flux thimbles,ord vaiant fuel module" holder with pocket shield
plug), that position shall be .lo.cated in 'the-middle module holder of either |

.

'

: half of the cage assembly. -
.

y

i t i. '

i . 31, 1997. - I14. Expiration date: December
. . .|

i
v ~

x |,

,>

s . j.

! /^~ f ;
i-

I
: I

Ii

;
I
I

I
,

:

|
I

.

i
i
I
I .

4 '

I
I

I
>
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CONotTIONS (continued)
;
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-

i)lPage 7 - Certificate No. 6003 - Revision No. 16 - Docket No. 71-6003
I

l I
| .

I

;
-

jREFERENCES
|

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

j 1968. I
|
! | Supplements: Naval Reactors letters A#2256 dated February 24, 1969 and G#1931 dated 1i

dated April 3, 1972; I
| March 3,1969; General Electric Company letter ONP-74520-526 General Electric Company letter|

-

Naval Reactors letter G#3207 dated April 27, 1972;i

ONP-74520-528 dated April 28, 1972; Naval Reactors letter G#3250 dated June 6,1972; ;
;

i General Electric Company letters ONP-74570-635 dated October 25, 1972; ONP-74570-654 g

i dated December 4, 1972; ONP-14570-666 dated December 12, 1972; ONP-74570-682 dated I

|
January 12, 1973; ONP-74570-698 dated January 31,'1973: ONP-74570-687 dated February 6, I

; 1973; ONP-74390-65 dated MarchT26f 1973; DLGN-85570-854 dated September 24, 1973;
I

i DLGN-85570-901 dated January.10, 1974; Naval Reactors letter G#4061 dated January 29, |
1 1974; General Electric Company letters DLGN-85570-924 dated February 15, 1974; DLGN- a

!
85570-923 dated March 6,:1974; DLGN-85570-969 dated May 24, 1974; Naval Reactors |
letter G#4991 dated November 25, 1975; General Electric Company letters ONP-74340-JTT-73 1

-

dated December 17, 1975; CGN-85570-1145 dated September.9, 1976; CGN-85570-1146 dated
j September 10, 1976; CGN-85570-1148 dated September 14,,1976; Bettis Atomic Power

Laboratory letter WAPD-R(K)-1378 dated August 30,;1976; WAPD-0P(PP)S-4401 dated June 29,j
1979; Naval Reactors' letters G#6197t dated July ~13',1979; G#7136 dated March 17, 1982; g

1981 and WAPD-LD-(CES)SE-181 dated i
,

Naval Reactors letter'G#7022 dated: July 14,bruary,i1982, WAPD-LP-(CES)SE-170 dated July|
i

| September,1981; WAPD-LP(CES)SE-961 dated fe
.

1981; Naval Reactors" letter G#7160 dated May.18,r1982;" Naval Reactors letter G#7582|

|
dated September 7,1983; Navalf. Reactors letter G#C87-5692. dated September 2,1987; Naval

!
Reactors letter G#C87-5689 ' dated'Septembef 23, 1987; and Naval Reactors letters G#C87-
8008 dated January 19p G#C88-5931 dated May,12,tand.G#C88-5961 dated July 25, 1988. !;'

!
Naval Reactors letter ~G#C89-2803 dated August"11,-1989f Naval Reactor letter G#C89-2825 g

i
dated March 29, 1989; Naval deactors letter G#C92-03392' dated. March 30, 1992; Naval !'l

|
Reactors letter G#92-03729 dated Oct'ober~20, 1992; and' Naval-Reactors letter G#C93-10935 I

I
: dated October 8, 1993. I

*

;.A

,,FOR THE U.S. NUCLEAR RE'GULATORY COPG11SSION !
4 s

|
*

- %g '

ICass R. Chappell, S t on Leader I
Cask Certification Section i

;

; Storage and Transport Systems Branch I

: Division of Industrial and I

I
|

Medical Nuclear Safety, NMSS
I

1

M 131994 |
Date: i

I

I
'

I

l!

I
)

|
| I
1

I

I
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U.S. NUCLEAR REGULATORY CORABAISSHWsenc poem ete
CERTIFICATE OF COMPLtANCE I==

''""" FOR RADIOACTIVE MATERIALS PACKAGES I

t..cumncArs Nuueen a acvmON NUMBER c PACKAGE OENTricATON NUMSER d.PAGE NuMSEn e. rQTAL NUMSEn PAGES

L 6058 11 USA /6058/B( ) 1 3 I

I
z enEAmmu

E s. Tnn certificate e imu.d to certny rei tne packaging and contents descnb.o in n m s neiow. m.cs tne apphce6e safety standards set fortn in This t D. Code I

of F.d.ral Regulations. Port 7t," Packaging and Transportation of Radioactive Materet" i

I
n. Tnes certn6c== do.: not res. tne consignor from compnence witn any requirement of tne reguistens of the u.s. Department of Transportat6on or otner

Iappucabie reguistory agencies. inciuding the r,c,-.T..._.; or any country enrougn or into which tne package wit ne transport.d.
I

I

"' *** is Eso E * 7d " ****** * * " '" ^** " *i r'rrd" Eo'Io''EI^ E r' S *8 "nE W Ap'p I* car m
l

Department of Energy Cintichem, Inc., application dated
i

Transportation and Packaging March 31, 1985, as supplemented. i ,

Safety Division, EH-33.2 | 1

'
IWashington, DC 20585

'AR R E q u 6058 ir,AD oocxErNuweEn U/ I

Tna c tecaw i. conditen.i upon vuivannogney.auir.m.n= or io era P.rt n. u .ppnce . .no in.f , |+ coNorroNs s gj X
contion. .p.ca a o.iow.

q*u Q ls.
i(a) Packaging % 4

CO NN M ,d I

'/ I

(1) Model No.:(48-3 NON% x. I
,

| (2) DescriptioI h.) h) \ 'M O |~ ]<

: Q MA / i n I :

The packaging consists 3(fga,/
1

sleadahie.]ded3tell weldment"'in the shape of a I
'

right hollow cylinder ti % bottom asiddefessed, plu dype gasketed and I

I

bolted 110 Thep#Mclude%pr'o9f8erslatigmum pTr6. inches of lead shielding.|
ckag'ing

Packaging featur'e @iij and}tfe-downide91ceshnd a drain to the
| central cav)ty. <Tffirmaximminweib i b4the loade( packajing is 30,000 pounds. i

$ % M "Glft' 103, r # % i
, I

The outer skl] is '$f Maminated;.sieet condructioh.cf plate materialis 41 inches in iJ l
diameter andG7einches high.QThb' twdlaliifwates are II

| 1/2-inch and 124p)nch in thickn'essDThe 'iiiner she7L'is of 1/2-inch thick |steel plate. The/ internal cavit9 dimensions are\26-1/2 inches in diameter and
' ii

i 43-1/4 inches high/ The, lid is of the same coibitruction as the sides and i
I bottom and is secured to.ttlet body of the. packaging by twelve,1-1/4-inch I

5

|
diameter by 2-inch long'higWstygtiiP! bolts and sealed with a silicone 0-ring. |

| (3) Drawing |
| |

I The packaging is as described and constructed in accordance with i,

I Cintichem, Inc. Drawing No. 330E2053E, Revision E. I4

I I-

, g, -

l I
<

I I
I I
I I'

I I
I I
I I
I I
I I
I I

I
-

|l'
| |

!||

l 91
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' #' ~~~ "
| m w e" conomous (conunved)

| Page 2 - Certificate No. 6058 - Revision No. 11 - Docket No. 71-6058 |
l

F I

|
i (b) Contents I
I

I

|
(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

i

i up to 525'F and packaged within DOT Specification 17H steel drums.
I

t I (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 L

owder and dry which will not decompose at i
| - plutonium as solids, no
I temperatures up to patta@ydphip a nominal 1/2-inch thick (24- 1*

I inch OD) polyet hIntergi'ty06staper(HIC). Liquids must be |
solidifiedin(C ree Iron Oxide mix in W teel container. Small items, j|

| including Mssware, must be placed in 1-ga'idtnel containers and i ,

()Q
'

|
i compresse ' required).

l
,

|

I (2) Maximum qua y- aterial per package g/ I
,

I
; I A .e

| For the conIthnts des gin 5(bl(14(1) a'nd'%fI)(1)(ii)"-) |
| b Dk\ TJ di h | I

,

v |
i Not to exceg 400 watts ryal decay,. ) q--1

Mn I

i;
y tQ n-

For the cpnts d6scrbeit 4 (b)(1)( Q4 p h ' i b I

difiN11guid radioactiveThe HIC mu@be 1 '$e? h ht osi i

material and ot hat 5D2' quisti s ofj.pr rad @ active materials. i
i

-

| The maximum rmai Jdt' < j t/ exceed 15$atts. |

For the fissilpconte s dEsc
_

7 [' I

) | M L x

5(b)(1)(iii) not/to exceed thein'lfe%n..(b}i1}fi), 5(b}T1)(ii), andI

I
4 I

j
'g: O,

! Fissile )Maximumper !
| Material Packane (arams) V I

'

| q w^,,. ,gy g? '

I

|

^
I U-235 350

|| U-233 200
Plutonium * 200 i

] i
I

I

I or, pro-rated mixtures such that the sum of the ratios of the quantity I

j of each fissile material to its maximum per packaging does not exceed unity. |
I

|
'

! * Plutonium in excess of 20 curies per package must be in the form of |
| reactor fuel, fuel elements, metal, or metal alloy. I

I1.

| (c) Fissile Class II |
'

For contents containing special nuclear material: |
'

.

!Minimum transport index
to be shown on label 10.0 ||

1 I

II.......... ... 92 * ** - - - - -........ . .
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| Page 3 - Certificate No. 6058 - Revision No. 11 - Docket No. 71-6058

{

C

i

| 6. For gimma-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 0-ring shall be ]replaced with a new 0-ring if inspection shows any defects or every twelve (12)
{

month.s, whichever occurs first. t
[

9. Prior to the shipment of contents,Jiescp4 bed,tp 5.(b)(1)(1), the package must be [

1eak tested as specified in etiar4I tif the 4ppli ation. I

W ~v (

Inadditiontotherequ!mensofSubpartGof1'Citpart71: (10.

hEach package s Q be maintained in accordance with 7ection I of the(a) {
# [/p [

application, as-supplemented; and ,y
jv /

(b) Eachpackag'balf ratedandpreparedfjrpfiipmeifCinaccordance I

with SectiostJ of tfie , Mpation as supp'[lemented. g f
R \ W { h [itional s$caajgitigs iTno.) g

irized. V [
t autg % '

11. Fabrication of
QR }%wk ()j ~2

'2. The package autharized bp'thisgce,rjificate thfielefiy approved.3cr use under (1

the general lic@e pran io& ofvh CR TIM.} ' J t', h
, FN

Ij h#% %fkj j
;$ ( fd h

-

Expiration date:g)ecemb#. 71 !13.
'

! %.

w t lygf ('

%) %,) e$S

FtRDECESQ W ru ( P l| W'd .& g r f'

ftj
#

Cintichem, Inc. application atedMarch3Uf9.85i g., c

Supplements dated: August 10fand October 31,1985,and0$$$ber2and f-
# # ;November 27, 1990. "4 , yp 5y y F!i

f'Department of Energy supplements dated Juby '15 and December 21, 1992.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION f
{

'

(

hf b
Charles E. MacDonald, Chief f
Transportation Branch (
Division of Safeguards {

and Transportation, NMSS !
L

[

JAN 13 933 jlate:
1 c

!

.
L

(
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CERTIFICATE OF COMPLIANCE
to CFn n FOR RADIOACTIVE MATERIALS PACKAGES

t.S CEMTIFICATE NURGER
sp. REVISION NUMBE.R s PACAAGE IDENTIFsCAllON NUMBER d.PAGEpa_*'un e. TOTAL NUMetR PAGE'S

6078 20 - USA /6078/B( )F 1 3

. PnEAusLE
a This certificaie e issued to certtfy that the packaging and contents desenbod in item 5 below, meets the apphcable safety standards set forth in Titie 10, Code

_

of Federal Regulations Part 71," Packaging and Transportation of Radioactive OAstensL"

b, This certificate does not relieve the consegnor from comphance with any reauerement of the reguistions of the U.S. Department of Transportation or other
apphCable reguistory agenClas, including the government of any country through or anto wh6ch the package will be transported.

3 THIS CERT IS 168UED ON THE BAST 8 OF A SAFETY ANALYSIS RE OF TN E ES N APPLICA ON

Combustion Engineering, Inc. Combustion Engineering application dated
1000 Prospect Hill Road May 25, 1990, as supplemented

R REWindsor, CT 06095-050

f78 .,\ oOCiaT NuusEa

catti cate is conditional upon fulfillen roments of 10 CFR Part 7t, as apphcable, and ions specthed below.

e O.-

h,g Q(a) Packaging Y 4,

x,,

(1) Model Ws. : 92 ,927C1N G, C
(2) Descgtion

A stM fuel tfrppit , y ''g c'on
>e nd pin = eons ting Q1:sa strongback and

4 nte a shnel outer container.fuel @ ndl y,
h y .5 ' th fhig arbon steelThe fYel bu . es AreTwg a

-
1 e i

'ly a ed t e strongback. Thesegmep%d s I bT k s l e r i r
" " are in%,alled (welded) insegmeWQse s ; r a i

segmen W to fo W e E e enti(#) active length of the
, ~

fuel asspbly. 'The d 1 age is roximately 43" in
diameter 189" long wi ro eg eight of 6,700 lbs.
The Model 27C1 packag approximate in diameter by 216"
long with an roximate gross weight of lbs.

(3) Drawing g gh
The Model Nos. 927Al and 927C1 containers are constructed in accordance
with Combustion Engineering, Inc. Drawing No. NFM-E-4108, Sheets 1
through 4, Rev. 11.

(b) Contents

(1) Type and form of material

(i) Model No. 927A1: unirradiated fuel bundles consisting of 0.38"
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

i 5.0 w/o enrichment in the U-235 isotope, and contains not more
than 19.6 kg U-235.

t

94
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; Page 2 - Certificate No. 6078 - Revision No. 20 - Docket No. 71-6078
|
|

5.(b) (I) Contents (Continued) !I

|

(ii) Model No. 927A1: unirradiated fuel bundles consisting of 0.381" I

diameter uranium dioxide fuel pellets clad in 0.026" thick I

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 i;
1 4.76 w/o enrichment in the U-235 isotope, and contains not more a,

than 19.6 kg U-235. I
lq

1 (iii) Model No. 927A1: unirradiated fuel bundles consisting of 0.33" I
diameter uranium dioxide fuel pellets clad in 0.025" thick |zircaloy tubes in 6m e array with a 0.506" pitch.+ ,g 1A3 um of 236 fuel rods with a

,

! Each fuel bu ,
maximum enrichment in t isotope, and contains not i

'

more t 76 kg U-235. p ,1

unirradiated fuel bundh nsisting of 0.31"(iv) Mode . 927A1:
diamTer uranium dioxide fuel pellets d 0.024" thick j
z' al

fue
' es in a 16 x 16 square wi 0.472" pitch. b i

-

consists of a of 23 fuel rods with a l
'

,
.

p' rc . 5 isoto @ and contains not 1

e than 1
. i inmum 5.

O IU-

(v) del No. 9 l ni 4 un les c ' sting of 0.33" |
% pes Q{

aamete ixide pel di .02 hick zircaloyf i
rip l a t a 9 a

- 06" ch. Each fuel i
W ndle t n a : o u 1 rods th a maximum 5.0 I
w' enr in a J q : 5 tope co s not more than i

k Q |
.

bundlehonsistingof0.324" |(vi) ModeP No. 9 7Cl: u
dia uranium dio pel' is c ln 0.0235" thick g .

zircal bes in a 17 17 square a th a 0.501" pitch. I
'

,
- Each fue andle consists of 264 fuel s with a maximum 3.6 w/o I

pdcontainsnotmorethan16.43 |ntinpU 35 or;

I j (2) Maximum quantity of material per package |
q

I
I

Model No. 927A1: Two fuel bundles weighing not more than 1400 lbs. l,

each. 1

Model No. 972C1: Two fuel bundles weighing not more than 1506 lbs. |each.

(c) Fissile Class III I
I

Maximum number of packages per shipment Eight (8) |
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 I
assembly. The ends of the sheath shall not be folded or taped in any manner 1

that would prevent flow of liquids into or out of the sheathed fuel assembly. I-

i
_________________________.9s a

:
-
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|RS. NUCLEAR REGMORY COMMIS$10N2 *" ** conomows (continued;
,

I;
I

Page 3 - Certificate No. 6078 - Revision No. 20 - Docket No. 71-6078 I
I

,

I

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

I
(a) The package shall be prepared for shipment and operated in accordance I

with the Operating Procedures of Chapter 7 of the application, as I
a

; J supplemented. |

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

I
8. The package authorized by this certificate is hereby approved for use I

I
;

. under the general license provisions of 10 CFR 671.12.

OREG9 |9. Expiration date: Octob 3

!: REFERENCES p
C o |

Combustion Engineeri Inc. application dated May 25, 1 . $ I

/ A |4 x
Supplements dated ptem ? 1990; September . October 7, 1991; i

F)
992;Jugy8,1993; iOctober 13, Octob 7, Nov ,a mb

ISeptember 1, 1994 nd Augus 1 95
_

1;- Q g
-

!

I
-

# f' /' /%A |

1 E

p . 4 'NUCLEARYLATORYCOMMISSION|

'

--

m
.

4
: s Cha , Se on Leader Ih k ,

' ficati Section I
i -

M ,L rProject ice
||I

1
i

i e luclears ;erial Safety'

g/p '

dSadgaurdQ ||

,

j . SEP 131995

hDate:

) Y k*M l:

: 1 |
i
I
I'

I
I
I
I
|I
I
I

i 1

l I
' I

I
i I

1j'

!i
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Iu.s. NUCLEAR REGULATORY CN
CERTIFICATE OF COMPLIANCE I*=

I" C'" 7' FOR RADIOACTIVE MATERIALS PACKAGES

1.a.canTincars wuween anewsion wuumen PACKAGE 4DENTiracATION NUuSER c.PAGE C o. TOTAL NUMBER PAGEs

|6142 5 USA /6142/B( ) 1 2

I. pasAu a
a. This certificate as 6asued to certify that the packaging and contents described in item 5 below. meets the apphcable safety standards set forth in Title 10, Code |

of Federal Regulatsons. Part 71,"Packagmg and Transportation of RadN>sctive Material" |

Ib. The certmcate does not retteve the consignor from comphance witn any requirement of the regulations of the U.S. Department of Transportation or other
Iapphcable regulatory agenc6es anctuomo the gevernment of any country through or into which the package will be transported.
I
I

* Y'sEoE',*e*$ " '"* ***'* ' * **'*" ***'**a"'Trra'NoE^fri'Y8n**Nei"o^T oEsIT"c4Tm* *

U.S. Department of Energy Safety Analysis Report for Bettis Disposable 1

Division of Naval Reactors Waste shipping container dated September 30, 1969. |
Washington, DC 20585 i

_\ (: ksa R Eo(6192
i |

-

'71 . | |oocxrvuuu.an
'n

_T-, .v m.r .
This certificate is conditional upon fumlhng the requirements of 10 CFR Part 71, as applicable, and the condations specified below.

T C I !5-

!&g k(a) Packaging Gi b
DT 4 4-. 1

(1) Model No.: Betti'sMisposable Waste /f o,., I

?) kN 0 |

E${( j:A (Q2
~

(') oc'c@''c" g , o |.

The !ptekag(ng rcon'sists.'cif a disposabM-foncrete vatt)t enclosed in a -l

reusdie steeVoveria'ckh,The,cdrituvault As a jioured concrete block I

meas 5/ing Slffsquareibyd49"|}jihli[QThe itin'Mavith s centered in thed i I

Ivault 9nd may betone oQtuohtzest 15" . square by.14" deep or 27" square
by 28""p"eep. ~ I$sma11Jr Icavity ur,rfurided by*18" of structural |I 4

~

concre'te on trielbottilii addVdes 1 M5" on the top; the larger cavity i

is surrbtfnded by 12'Gonithe'tiottom mEi. sides a6d 6y 9" on the top. The Iy

overpack dsta weldment o'fj2.-1/2CbyT/ rect @qlar steel tubes to 1/2" I

steel plateVand is sized and constructed t pugly enclose the concrete i~

Ivault The 1}d is similarly constructed is secured to the overpack
by a bolted and gasketed closure. The overall dimensions of the package |
are64"squareby,60.S$11gr p y ess weight is approximately 16,000 |

Ipounds.
I |

I(3) Drawing
I

The packaging is constructed in accordance with Westinghouse Electric |
Corpr'ation Drawing Nos. 945F976, Rev. 4; 930C940, Rev. 4 and 976C870, i

Rev. I

I

I

I

I

I

I

I

I

I

I i
I

'

| |
|97
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'

w acn'"* conomous (continuem

Page 2 - Certificate No. 6142 - Revision No. 5 - Docket No. 71-6142 |
|

|

|
(b) Contents I'

(l') Type and form of material ]

Radioactive material in the form of waste material packaged in smaller |
cans or pails or as unpackaged solid waste sealed in poured concrete. i

I

I

; (2) Maximum quantity of material per package I

Total radioactivity per package shall not exceed five times an A |2

quantity and the plutonium activity per package shall not exceed two .i

times an A quantity. The total fissile material per package must be i

less than khe exempt quantit pfined in 10 CFR 671.53. |,

i

atedbIfoe st 31, 1986, are authorized for
6. Only reusable steel overpa

use. ,

| 7.
The lid of the vault hall be poured in such a manner tit) both packaged and )
unpackaged waste ar aled in concrete. In addition to b y inches of structural I

on 5(a)(2) of this certi cati forf.he top (lid) of a I
<

concrete specified @i selarge cavity vaul n' al concrete thic 'of'at lWhit 3 inches shall be 'l

g iurround by at least 12 |poured so that tl4 fault nd its conten
|

j

inchesofstructgalconcre y

lExpiration date(December II: E9 7. p%_''
N ,f, E i.

I
-g . 3 ' L E,- r ,,4

>

ippi' f,py!.k, yb ~4 Y
Safety Analysis Report for Bat.tb Disp;fg]

iy:w
6ntaiQr,WAPD-0(AO)-5029 iosa kape

i ( [lj ff g ;

jdatedSeptember30,19% %;
|

Julf 9
h i$ q992.

'

,a J an D er 1Supplements dated: a

Q FOR THE U.S. NUCLE 4R) REGULATORY COMMISSION
.,
|

vyV hy yhf .I

/ /4, l
ICharles E. MacDonald, Chief

Transportation Branch |
Division of Industrial and i

Medical Nuclear Safety, NMSS I
i

.

|

!
MAR 9 1993

Date: i

i
l
I

I

I

I

I

I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _9 8
I

|

-
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" * CERTIFICATE OF COMPLIANCE I

'

*=
'' C'" ? FOR RADIOACTIVE MATERIALS PACKAGES

|maonsio .c=- arme ioenweare e eaos teuusea .. Toru uuu.ea raora
t.ccc ,mrom uusen

6206 19 USA /69ng/Ar i A I
,

-

I ;
|

a. Then certefecate le lesund to certify that the packaging and contents described in item 5 be4ow, meets the applicable safety standards set forth in Title to, Code,|
-,

of Federal Regulat6ons, Part 71,"Peckag6ng and Transportation of Radioactive MeteriaL"
I'

b. This certifbcate does not roeieve the consignor from cornpitance with any requirement of the regulations of the U.S. Department of Transportation or otherI
applicable reguistory agencase, including the governrnent of any country through or into which the package will be transported.

I

* "'* 7.ueoE *,'w" d"'* ''*"'" ^ **"'""* EEo*oeIm**YEE?"n0"o$EoE Sc" Arm..
I

B&W Fuel Company B&W Fuel Company application !
4

P.O. Box 11646 da ed April 23, 1990, as supplemented. | 4*

Lynchburg, VA 24506-1646 O Pp g

w .3 / ,(ggggc D !
,

(y j |_\k . MCMT NUMBER

nts of 10 CFR Port 71, as applicable, and the cohnstions specified below.
le condisonal upon fulftlig

'

@ O i"

(a) Packaging

Ki (1) Mod No.:

(2) D iption ) y'

I

Awfuel as mblY
' dna ca,+aipe#fodisting of% steel strongback
Wcic mountedr$aWsteel, outer: container. Two, |cramping m,

4

3Minc k;',% 4 ta y(Vand2 full 21ength~ stainless steel i

i %'6teiner ds~4pprox15ately 40 inches inbdidnaN%sitionedbetweenadjacent
I

j plates c ' AfogTJ415
IT Ufu sse

600 p %, y
IWIssMght of tlie loaded container.

di rb f I4

s."s p /Onot xce

Drawin[sp .

! (3)

Thecontaihisonstructedinaccorda with Babcock and Wilcox I

I

Af y 'px
Y( PE-53F, Rev. 3; and PE-54F,fE-52F, Rey.J

,

Company Drawing 3
Rev. 2.,

|(b) Contents
|
|

(1) Type and form of material I i

I !Unirradiated, sintered UO pellets in fuel rods with a minimum
Zircaloycladthicknessof0.020 inches. The rods are assembled into | l

fuel assemblies. The fuel assemblies may contain inserted control i

rod assemblies.
,

;

99
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U.S. NUCLEAR REGULATORY COMMISSION
CONOmONS (continued)i

I
: I

Page 2 - Certificate No. 6206 - Revision No.19 - Docket No. 71-6206 i'

|

| |

|5.(b) Contents (continued) |

(1) Fuel assemblies as described above, with uranium enriched to a |
maximum 4.6 w/o in the U-235 isotope. The assemblies have the I
following specifications: 1

I |

lYM 1EX11 IlX1h llEll ILx15 M llx11 15x11 | J

No. fuel rods 208 208 264 204 204 264 204 | |
I I

No, non-fuel tubes 17 17 25 21 21 25 21 i

f[|Maximumfuel
|6B R.EG 553 o ss3 o 496 0.5625Fuel rod pitch, in. 0.568 0

|1 0.3742 .3622 0.3252 0.3622 0.3232 0.3672|

| { pellet 00,in. Q p
1 Cladding 00, in. 0.416 0.379 0.422 Q O.416 0.374 0.422 g

I
1 Tube material r. Zr-4 Zr-4 Zr / 4 Zr-4 SS-304-

I
sg

| Maximum active fuel 144 ' 144 144
'

144 119 I

1 length, in. N -- Q |
$2 14 j$8 21g 22.15 18.24 |

'| Loading (kg) ( 23.39 - a b Q g
J Maximum U-235 p:

| g~ " i

(ii) Fu @ sse & i > s a H i ium g iched over 4.6 to I

a maximum $ J -| : 5 tope assemIRies have to I'

|
%foll$ng <

s,

'/ y

4 4 20 0 204 264 204 ih 208! No. fuel rods
l No. non-fuel tubes 17 7 25 21 21 25 21 I

. 6 k k O k .563 0.563 0.496 0.5625Fuel rod pitch, in. 0.568

Maximum fuel 0.3742 0.3622 0.3252 0.3671 0.3622 0.3232 0.3672 I .

'I[ pellet 00, in. I
i Cladding 00, in. 0.43 0.43 0.379 0.422 0.416 0.374 0.422 I

|Tube material Zr-4 Zr-4 Zr-4 Zr-4 Zr-4 Zr-4 SS-304

Maximum active fuel 144 144 144 144 144 144 119 |
length, in. p

!Maximum U-235 25.93 24.27 24.86 24.48 23.81 24.55 20.22
Loading (kg) 1

I
I
I
I
I
I

' I
i

100 1
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t

gn*"" conomous (cont,nu.a; U.S. NUCLEAR REGULATORY COMMISSION
, ,

,

i Page 3 - Certificate No. 6206 - Revision No. 19 - Docket No. 71-6206 |
'

I

Ie

; ;5.(b) Contents (continued) |
| | (2) Maximum quantity of material per package !

I
'

,

; (I) For the contents described in 5(b)(1)(I) 1

I

; Two fuel assemblies ] |

(ii) For the contents described 1.,',(b)(1)(ii) !;

l
One fuel assembly I

B REsg j| 5. (c) Fissile Class

|!
packagespershipmenQ(j

20Maximum Number of
li j

Each fuel assemblykst be unsheathed or must be enc 1
%ghe fuel assembly. The|

an unsealed, I
! 6.
| polyethylene she w 1 not extend beyond 4 5
; ends of the she ust olded or tape manner ; hat would prevent the g

! flow of liquid o or s d , mbly. (") |

idendfbng. The ratio of Ii 7. There must be clamp ai act s

. e ceed Igpounds per clamp. |assembly weigh o the 1 = 6

The weight of con as n i 1 e ; s rs, etc.) must not ;,
. .

j q exceed 3,360 p s. I

I N I
Fabricatior. of ,Q ion.

_ f- I d. (/) j| 9.

i
'

10. In addition to the utrements%f CFR P 71, the package shall be | |
operated and mainta n accordan ecti 7.0gtheapplication,as ; 4

;

supplemented..

| 11. The package authorized by th fic3te %byapprovedforuseunderthe I
!

general license provisions o 0 %K1 .| 1
,

12. Expiration date: September 30, 2000. | ||
'

I

i
; I
: I
: 1

I
.

I
; I

1; ;
i I

|

|
|

||

'|
|

101 |
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u.s. NUCLEAR REGULATORY COMMISSION
cowomows (continv.,,g

I

Page 4 - Certificate No. 6206 - Revision No. 19 - Docket No. 71-6206 |
|

|

REFERENCES I

! I

B&W Fuel Company application dated April 23, 1990. j
Supplements dated: July 23,1990; May 4, August 18, August 25, and October 14, 1992; ) I

September 24, 1993; and April 3, May 2, and November 23, 1994; and February 26, I

March 17, April 7, and July 31, 1995. I

I

I

|
FOR THE U.S. NUCLEAR REGULATORY COMMISSION |,

~^
Ir, William D. Traver tor-

i V Spent Fuel Project Of |
Office of Nuclear Materi afety i

h and Safeguards -l
,

4

2 s ms ex /4 |i
O |

'

Date: 421
yi ! , ,

I n 1

.

s O I
'

i < mi i4 -

/Yb$ ~~ ~~ ~

I g
om ie 3 43 g,.

|y, e s ,
'

Q
%*e . |

I

I
I
I
I
I
I
I
I
l
i|
I
I
I'

I I
i
|
I
1
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i U.S. NUCLEAR REGULATORY COMMISSIONune Pones sie CERTIFICATE OF COMPLIANCE*ai
* * " " FOR RADIOACTIVE MATERIALS PACKAGES

D. REVISION NUMBER C. PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER e. TOTAL NUMBER PAGES

sNICATE,tJustR 9 USA /6244/B( ) 1 3'

| 2. PREAMBLE
a. Thas certi'icate is issued to Certify that the packaging and 3ontents described in item $ below, meets the appl 6 cab 6e safety standards set forth in Title 10, Code

of FederalHagulations Part 71,* Packaging and Transportation of Radioactswo MatensL"

b. This certificate does not relieve the consegnor from Comphance 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.

8 18 ISISSUED THE BA$l$ OF A SAFETY ANALYSIS Rh TH GEDESIGN OR A ION .
,

Chem-Nuclear Systems, Inc. Chem-Nuclear Systems, Inc. application
140 Stoneridge Drive dated May 14, 1984, as supplemented.
Columbia, SC 29210

.. R R Eol ez44
h UrrNuMeER * b/_g

ncese h conditional upon futfill6ng r r roments of 10 CFR Part 71, as applicable, a e ons specified below.

Q (,,)a.

(a) Packaging g (. . pg *

(1) Model j (: CNS N '/)'.9,4
ps eesme.

1p4 Q
' I

e T

Descr,gion k I) ,@# [ fiC]
.

(2) r.,

The g,eckage co,nsist_s(afD s} teel andM@ted of/, steel and honeycomb
Qs ~,A' v> ,

ishielded c4sk. The cask is
posit [# sed w W n aKovgppe eesbisc
materTa1. Tpyspireighf. ts LQattage*j$46,0 pounds.

di | @., A v@ %r"\ Wgh
p* Q 13-1/2 inchessin length and 58The miWgteeldagt$ica

e w'aTh716py-Q-and%ottom ah of 2-inch thick steelinches $+ diameter ,-
SMeldin'g is 'prov deWby4 ipcWiGE of leQ'J)ithin the walls and 2-

<

pl ate.
inch thickA teel walls o
body by tweh$fyfour, 3/4-i ch'dfameter bolts M)d is sealed by aleasR. Tie casg ($ is secured to the caskf

compressible pqTyurethane seal. Lifting deY. ices are attached to the lid
and body of the cas4 y

T Q- ,jk, b Y
Thecaskispositioneddithicanoierpackapproximately139-1/2inchesinI'

overall length and 89-3/8 inches in diameter. Aluminum honeycomb
material is confined by an outer steel shell 3/8-inch thick and an inner

',

steel shell of 1/4-inch thickness. The overpack cover is of the same
construction as the rest of the overpack and is secured to the walls by
eight, 5/8-inch diameter bolts. Lifting devices are welded to the outer
shell of the overpack cover. ;

;

;
'

(3) Drawings -

-

,

The package is constructed in accordance with Nuclear Waste Systems b
Drawing No. D-6930-1, Rev. F (Sheet 1 of 2) and Chem-Nuclear Systems [
Drawing No. D-6930-1, Rev. E. (Sheet 2 of 2). [

L

h

h
L

<

'

103 p
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U.S. NUCLEAR REoULATORY COMMIS$lON

"% "" "*^ cowomows (connnued,

Page 2 - Certificate No. 6244 - Revision No. 9 - Docket No. 71-6244 |
1

1

I

I5.(b) Con' tents |
| l

| (1) Type and form of material i'

I

| (1) Greater than Type A quantity of byproduct material as process I
,

i.

solids, either dewatered, solid, or solidified, in secondary'

I

| container (s) which meet the icquirements for DOT Specification 7A
y packaging; or i

| |

1 (ii) Greater than Type A quantity of byproduct material as solid metal |
I ;

|
components in secondary containers, as required.

(2) Maximum quantity of h |,

( Not to exceed rmal watts of byarodu ial. The contents may y

I include fis aterials provided tie mass 1 A of 10 CFR f71.53 are I'

not excee Not to exceed a Type A quantity l y ansuranic materials. I'

; 6. (a) For any ka aining water and/or or s nces which could |
radiol 11 combustible gae ermi on must be made by y

1

q' tests measur b si o epresen ve package such g,

e that is twice li
vq[{eriodoli that t followin la t

l
|| the e ted ship e: (

modquantitythat |(1) phehy ed must b d
,

( iva t limits for other i
.

g yyg1d Ir!E1 ]~ ,

I Mflamm F
- r ! 4 : ry iner void if present i

'

e t i i ( . g ft3 a4 4.7 psia and I1 aM* TP (
7 10

- h) ||
| (ii) The ndary c a 's Hty mu e inerted with a |

dilu o assure th mus )e li to 5% by volume in ,p

I those ns of the pac ege which c ave hydrogen greater ||
1 than 5%. ||

For packages to be d ek kr for transport, the secondary
| container must be prepared fo shipment in the same manner in which |

.

,

determination for gas generation is made. Shipment period begins when g

the package is prepared (sealed) and must be completed within twice the u

expected shipment time. R

|
,

g (b) For any package containing materials with radioactivity concentration not | |
i exceeding that for low specific activity material, and shipped within 10 g |

'

days of separation, or within 10 days after venting of drums or other p

I secondary containers, the determination in (a) above need not be made, I
and the time restriction in (a) above does not apply. |,

4 i
' I

I

4 I
I

I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _10 4
|.

|
_______________1_
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I
I

||I
The lifting lugs on the outside of the overpack shall be covered during trans- I7.

Iport to prevent their accidental use for the purpose of tie-down or lifting.'

|| 8. Shoring shall be placed between the secondary containers (or activated com- |''
ponents) and the cask cavity to minimize movement during normal conditions of g

,

' transport. I
1<

I| 9. The package shall be prepared for shipment and operated in accordance with the I
1 operating procedures in, Chapter 7 of the application as supplemented. |

I
I 10. Each packege must be maintained in accordance with the maintenance program in :|

|
Chapter 8 of the application as supplemented.

gRE6qt 31,1984, is not authorized. |11. Fabrication of additional a

| 12. The package authoriz this certificate is he4yypproved for use under the '!
i general license p ons of 10 CFR 571.12. 7 i

Expirationdate.hpril 30, 2000.j 13.
/,t; i es i

! D -

REFERENCES Q !
'

I h -

-
1 5) - - |>

.i n d Ed a 4. O |
I Chem-Nuclear Syst Inc. ap

_

berh,1994. |

;

h
'

ly 20, la1 Supplements dated $.-August q S,

I (f) / / .I ,

R 1 E I S UCL $GULA COMMISSION !
''

0 $ Jl ik |I & ff%
p

- a.

ppdl,I[e! /A Ca
#

eader |
'

.

i 'y Cask rtification n g4

h Storage and Tr spo ystems Branch | |I-

I f rial and 1 1

| ||
4Diisinoh;I

'

Safety, NMSS .|

|j Date 04/13/95
i i

i I

!|I It

I :p

| '
li

I g-
I |,

1 |
I I,

[ ||t

i il
| I
I y.

I ;,

I I
I 1 i
L _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ __ __ _ _ _ 0 5 !
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U.S. NUCLEAR REGULATORY COMMISSl3N

I
sencPoetass1s CERTIFICATE OF COMPLIANCE*=
# C'" " FOR RADIOACTIVE MATERIALS PACKAGES

n aEvisioN R CP F CA N "'h8% dPAGE BER e. TOTAL NUweER PAGES

te cantirgguu.Em

. Pac-.L.
a. The certsfacete e issued to certify that the packaging and contents described in item 5 below, meets the appiscable safety standards set forth in Title 10 CodeI

of Federal Regulations, Part 71," Packaging and Transportation of Radioactive Material."

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

& 8IB8UED THE BASIS OF A SAFETY ANALYSIS R TH G OR APPLICA ION

J. L. Shepherd and Associates J. L. Shepherd and Associates application
1 1010 Arroyo Avenue dated September 5,1979, as supplemented.

San Fernando, CA 91340 , ,

._ s $v [AD Dh# ~71-6280..oocarwuu.cai

cett scate le conditional upon fulfilling [eveq irements of 10 CFR Part 71, as apphcable, ac,ohons specified below.

Q O6
#

(a) Packaging g c y

(1) Mode 1No.: Ak1 ^'1rradiatorinA-91I7[Yerpack
~

.

2 A 4 (~)
{ 1' %3 [ .. I O

/*

(2) Desgption y
Th$peckaging1coe kts%farNhne' Niid-filled, (tsel weldment (Model

~

A-0499 irfadiatos)[Tiui ''rkkibenchtred-64%fpetbuter, protective enclosure (ModelA-Orl7 overjiack), : 4s"a right cylipder, 31 inches
diamp4er byJAipche - 4 boltedjtop pluga losure. Thec

dtub H inder enclosing a shock absorbing
overpeck is'(inidiktiand tiMmal cars ' ~ded layeN;of balsa wood (11s
lbs/ cup. den'sity,0.12d s:thickimif the sidss). The irradiator is
heldinpfxeateachendi!iThs'vo~fd4etwe 4 6 irradiator and inside
wall of tfis/perpack is 'f 01hrd' with hardw . hpacers. The overpack
cover is secured by 30, 5/8-inch diameterA ts. The dimensions of the
package are 50.5 pches diameter byt23 inches long. The weight of the
shielded irradiateFisfa, coo 1bs<ariPthe weight of the overpack is'

3,400 lbs, totaling 10,4009bs/''

(3) Drawings2

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-0109-20, dated February 5, 1970;.

; A-0117-B, change D (not dated); A-0117-C, dated April 2,1970; and
A-0117-C1, dated April 2, 1970.

,

106
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i Page 2 - Certificate No. 6280 - Revision No. 6 - Docket No. 71-6280 |
|

! I

l 5. (b) C'ontents I

I
; I

i ; (1) Type and form of material |

| Cobalt-60 as metal, doubly encapsulated and heliarc welded in |
i stainless steel. The source (s) is in an annular configuration 1 J,

'
- approximately 6 inches in diameter by 6 inches long. The source (s) I ;

I' must meet the requirements for special form radioactive material. ,
,

(2) Maximum quantity of material per package |
! - I

I, 30,000 curies'

% REG \ |;

r le addition ss than 14-1/4-inch I '

: 6. The overpack must be modi
) diameter vent holes in ter shell (two each i p cap and cap side, |
1 two in the bottom, a two side tiers of 4 holes ea t 90' separation, g

I with each tier loca bout one foot from each end). T holes must be sealed I
to prevent the ini e of water but not so as to aff ir capability of I

I
] ventingintheevg s. A

I
i 7. Inadditiontothrequi f Su G Part g

ththeMa@enanceProgram i1 (a) The packa w ust be m d r
described % the rd r ' submittal .eted I

<

February $r-1990. 5 |
'.

,

| (b) Thepackagbust
'

ed N accordance with | '

a | t I q e-

| the Operati Pro i > < l i t J. pherQndAssociates s

,| submittal d Fe p s |g,

| 8. The package author by his r y app for use under the I
' '

general license pro s of 10 CF 1 Q j-
.

2000. !.
JanuaM1,4

u 9. Expiration date:

445 4 |! -

1
,

'I J. L. Shepherd and Associates' application dated September 5, 1979. i

h Supplements dated: November 29 and December 31, 1984, January 16, 1985, !I

November 22, 1989, February 2, 1990, and December 6, 1994. I; g I
> g'

[ FOR THE U.S. NUCLEAR REGULATORY C0ffilSSION |

( fa u W |-

's Cass R. Chappell, ection Leader 1

| Cask Certification Section I
4

Storage and Transport Systems Branch | i

Division of Industrial and i l
e

Medical Nuclear Safety, NMSS I i
I !

Date: 01/11/95 |
l

,,
|N 107
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I,eneponeeu u.s. NUCLEAR REGULATORY COMMISSION I
CERTIFICATE OF COMPLIANCE

' a c'a " FOR RADIOACTIVE MATERIALS PACKAGES |
| .am

newson uu en o*cuse menme cation auusea n aocioussa .. rotat wuuna emons i. Ac m ,, care uu.en

6294 20 USA /6294/AF 1 3 1

I

It paumets
a. Tnn cerimene i inued to comty tnet ine packnoir.g and contents oncribed in nem s below, meets me apphcabie safety standards *=t form in Tnw 1o. coo.

,

I
of reo.rai neguistions. Part 71.*Pacitaging and Transponstion of Radioactive Material"

I
;

b. ins certificate con not reheve the consignor from comphance witn any requirement of tne regulations of tne u.s. Department of Transportation or otnerI
appiscanie reouiniory agencia. inciuoing ine govemment of any country throuan or into which tne pecksoe wm be transported.

I'

I

BCA CN |
| t twisy, cays meyurme ensis or a sAreTv AnAtes,asecargr,wge ge DESGN OR

|

'

Combustion Engineering, Inc. Combustion Engineering, Inc. application l

P.O. Box 107 dated July 27, 1990, as supplemented I

IHematite, MO 63047 gR R e g
c

i

g716294e / I
.\v oocar m m

l
' ' NV , i., %./t co.emo s

Tn comacets 6. conomonai upon tummnq feauirement. of io crn part 71, n. apphcabie, and tne egon. specm.o beiow.
.

lY O* i
I

G3 N ,4
! (a) Packaging g

' 2- |s

| (1) Model No UNC-2901 ' ]
/ ) 4 I

emD
~d*

(2) Descript, ion
f~' /s 1

"

M conth::erconstructedof I

Amaximud10.8Cf squa E. WIHOW i
eb inth i tal iaodyasketadetop f[enge closure and |

eetc') se}i
minimum 14-gaug~

co'htainerdihentered and supported in a i
'

sealed weftfed bot

by dsbystus*d @ g um witf'N-gauge head and DOThinnsihtel I22.5-inch *IDyb
Specificat kn,y 3 .amic sh.eeQ plywood, hardboard, I17H sur
and insulat43,, material.g Gr ssip gekage is;660 pounds. |

O I'
~*

(3) Drawings IO t4
Thepackagingisconstrnet.edinaccordance~ wit'hCombustionEngineering, !

IInc. Drawing Nos. D-5007-8086, $ . K and''B-5007-8112, Rev. 1.
I

I

(b) Contents |
!

(1) Type and form of material |
|

(i) Sintered uranium oxide pellets and rejected pellets enriched to a I

Imaximum 5.0 w/o in the U-235 isotope.
I

(ii) Uranium oxide as powder enriched to a maximum 5.0 w/o in the U-235 |
isotope. i

I

I(iii) U 0, powder, placed in polyethylene bags then pressed and compacted3 Iinto blocks, with a maximum enrichment of 4.5 w/o in the U-235
isotope. Water may be injected into the blocks. |

I
|,

'

|
|

|

108 |
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CONDITIONS (contmuod)

:

' ige 2 - Certificate No. 6294 - Revision No. 20 - Docket No. 71-6294

i 5. (b) ! Contents (cont'd.)

| (2) Maximum quantity of material per package
1

Maximum weight of contents within the inner container is 427 pounds,
I . including radioactive material, secondary containers, and other

packaging material.'

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

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-5018-2001, Rev. 1,
and NFM-D-4263, Rev. 2, or NFM-E-4661, Rev. 2 and NFM-D-4721, o

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) Forthecontentsdescribedin5(b)(1)(ii): L[
:

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 4r-Rey, 3,.'and NFM-D-4750, Rev. 1. p

' -

: (iii) For the~ contents described in:5(b)(1)(iii): h.
<

.

.
. .

-

.. . : p*

30.4'kg o#. U 0,-with the U-235 content not to exceed 1.15 kg e

per package.3 h U 0's' hall then be packaged in secondaryblocks shall be placed in perforated !=

aluminumcans,whicb [
containers in accordance with Combustion. Engineering, Inc.
Drawing Nos. NPM-C-3389, Rev. O or Rev. 3, and NFM-D-4750,
Rev.il..- -

, ,

"
(c) Fissile Class

;

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

Fissile Class II and III

Minimum transport index to be shown'

on label for Class II 0.5

Maximum number of packages
,

- per shipment for Class III 216 ;
4

(2) For the material described in Items 5(b)(1)(iii):

i Fissile Class II

Minimum transport index 1.3.

109
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CONDmONS (continued) ;l |
|
I

ie 3 - Certificate No. 6294 - Revision No. 20 - Docket No. 71-6294 |
|

.
I

6. Prior to each shipment the insert (containment vessel) gasket shall be inspected. I
This gasket shall be replaced if inspection shows any defects or every twelve I

(12) months, whichever occurs first. |

|!7. For the contents specified in 5(b)(1)(1), 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 ;I

with wood spacers inside must be substituted for pellet trays. |
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 y

packages with fewer than two loaded. powder cans, a wood spacer or a powder can I
with a wood spacer must be substituted for the powder can. I

I

9. 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 Chapter 8 of the application; and i

I
(ii) The package must be prepared for shipment and operated in accordance with I

the Operating Procedures of Chapter,7 of the' application. |

10. The package authorized by this certificate is hereby. approved for use under the !
|general license. provisions of 10 CFR 971.12:- -

y.

Expiration date: ' September 30, 1995. - 1 |

-

;... I i:

,
.

I |

REFERENCES-~~ |
|

Combustion Engineering, Inc. application dated July 27, 1990. I
I 1

Supplements dated: October 19,",1990; January 27, and July 28,'1994. | f

!," FOR,THE U.S. NUCLEAR REGULATORY COMMISSION l

j .

%cw |'

h Cass R. Chappell, Section Leader !j
Cask Certification Section !gStorage and Transport Systems Branch 'g
Division of Industrial and I

E 01 1994 Medical Nuclear Safety, NNSS I
I

Date:
I

I

I
I

.

I
|
|
|
l
i|:110
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*E CERTIFICATE OF COMPLIANCE I

"" FOR RADIOACTIVE MATERIALS PACKAGES

1 IFICATE NUMOSR D REV NUMOER c. PACAA t T R 6.PAGE 9 e. TOTAL NUM RPACi5 g

I

I
a. ens m ate

a. This certificate is issued to certify that the packaging and contents described in item 6 below, meets the applicab o safety standards set forth in Title 10, Code I

of Federal Regulations, Part 71, * Packaging and Transportation of Radsoective Meterial" |
,

I
b. This certificato does not rel6 eve the consignor from Compliance with any requirement of the regulations of the U.S. Department of Transportation or other

Iapplicable regulatory agenChsG. including the government of any country through or into which the package will be transported.
I

I |

""* =='u'.**"" '"' *^*'' ' ' "'m ='''t==a' =^11ain%=gr,o~. |
'

e

Public Service Company of Public Service Company of Colorado I

Colorado application dated April 11, 1990, 1

I
2420 W. 26th Avenue, Suite 1000 assupdemented. '

M Qgf .Denver, CO 80211 c i

I,. L V c. oocar wuussa
I

\/'equirements of 10 CFR Part 71, as apphcable, a]d the. creatious
n ons specified below.This cetif6cate is conditional upon fulfilhn

e o i,

(a) Packaging g
(1) Model FSV-L/ |

~ % () I
G

(2) Descrgon P.

AstaMesss . ae7m .' [sh,ielded sk. The cask body |
A tapl#,t4)M,sfj Aiame

, except for the ;iis a g Ainde i " :' r r i
T , cavity is gtop flW ge a - pi 1 i ( h a >

approx tely I c r i i n e r and inc long.~

duratio ) A through G) IThecasl4Naybeyj J > 3
dependin @ contents gs o B, C are used to ship |

outer lid c ing of a , d'
a These igurations use an ysolid, non sile irrad

ss steel plate and a i

chthiksta@idisboltedtothecask . I

.

&T2.25-inch th epleted uranium shield.
bodybytwenty-ourg.25-inchdiameter astFners. The primary seal is a i
siliconeelastomerieseap b@ he outer lid and cask body. I

Configuration 8 does norTeq e Rh inner container. Configuration C uses |
a supplemental stainless steel shield ring and cover plate. g

Configuration D uses a supplemental carbon steel shield ring and cover i
Iplate.
I
iConfiguration E is used to ship. Fort St. Vrain (FSV) high temperature gas I

reactor (HTGR) fuel elements. This configuration uses the stainless |
steel inner container (as shown in General Atomic Drawing Nos. GADR 55-2- g

1, Rev. C, and GADR 55-2-2, Rev. A) as the containment vessel. The inner g

container lid is a stainless steel shell containing depleted uranium 4.15 I

inches thick. The inner lid is secured to the inner container body by I

Itwelve 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. i

I

I

I

I

I

111 I
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U.S. NUCLF.AR REGULATORY COMMfSSION"d *" " coNomoNs (continue,,

Page 2 - Certificate No. 6346 - Revision No. 24 - Docket No. 71-6346 g

1
I-

IConfigurations 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 i

twenty-four 1.25-inch diameter fasteners. The primary seal is a molded i

silicone elastomeric seal ring between the outer lid and cask body. I

Configurations F and G both use an impact limiter on the upper end. I
IConfigurations 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 G. g

I
The overall weight for the FSV-1 package is 46,025 pounds for i

.

Configurations A,B,C and D and 47,600 pounds for Configurations E, F, I

p REGO !
'"d g-

(3) Drawings

The FSV-1 p ge is constructed in accordanc h the following I
drawings: V I

p I
,

i

| Confiaurgon / 4 |

Rev.7;(y296F,Rev.2;and |NationgkeadCo wi :
IGenera N tomics D 03 (

| Confictmetion B
' ". O i

.

, g
8

E |'& ' i
Same ar dor C u ; a > ;

1 1 . ) / con ner is not if

[/ |requir W. s

Conficubon A d
Iv vs

In additi the draMn i ion A,g eral Atomics Drawing |'

Nos. GADR 0, Issue D 55-2 4, I N/C (optional). y<

.

Configuratio Mes a supplemental stainle el shield ring and cover a
plate constructfyin accordance with D ing GADR 55-2-11, Issue B. I.

Configuration D uses u lemgntal a steel shield ring and cover I'

plate constructed in a co n@ Dr ing No. GADR 55-2-11, Issue A. ].

|Confiauration E
|

In addition to the drawings for Configuration A, General Atomic Drawings i1

Nos. GADR 55-2-1, Issue C; GADR 55-2-2, Issue A; and GADR 55-2-3, I

|Issue B.

|
''

Confiaurations F and G
I'

In addition to the drawings for Configuration A, General Atomic Drawings ij

Nos. GADR 55-2-1, Issue C; GADR 55-2-2, Issue A; GADR 55-2-12, Issue C; I

and GADR 55-2-13, Issue A. |
|
g; i

i
i

112 i
'
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U.S. NUCLEAR REGULATORY COMMISSION$""- CONDmONS (continued)

Page 3 - Certificate No. 6346 - Revision No. 24 - Docket No. 71-6346 |
i I

i
|'

1'

5. (b) Contents
I

(1) Type and form of material g

I
(i) Irradiated fuel elements consisting of graphite body, I

hexagonal in horizontal cross section, approximately 31.2 1

inches high and 14.2 inches across the flats. Prior to I

!
,

irradiation, each fuel element contains thorium and uranium !'

enriched to a maximum of 93.5 w/o in the U-235 isotope, or i
I

(ii) Solid, irradiated and contaminated hardware, which may I
include fissile material, provided the quantity of fissile I

Imaterial doe ot N Type A quantity and does not
|13h(GFR571.53,andneutronsource -i

exceed 1

1 co or

(iii), , nonfissile, irradiated and aminated hardware which I
been removed from the Fort St. High Temperature Gas I

.

ooled Reactor and the surface co tion does not exceed I

g5 curies per package. / g | i
'

(2) mum qu f ma 1p ge Q
xce '4 . O jgayheat

|h+) It ) above:
~

/

S 1
-

B i I ain max of 1.4 kg of !.

; ne r J 1 i l
'

n th uran %;p ratio greater than | |
,

t 300 1 The gross weight i 1V 8. ' <

I IM of t@$c nt cludi e component snacers,
I

j
' [4yner contM n

' d' I fuel ents shall not exceed
'must be sh g in Configuration E.30 pounds. t i

(ii) Iteh(b)(1)(ii)above:
The gross Iei k h h h a cavity contents, including

: appropriate component spacers, liners, inner containers, |
shield rings and solid, nonfissile irradiated and |
contaminated hardware shall not exceed 3,720 lbs. Contents | |

must be shipped in Configuration A,B,C or D. I
I

' (iii) Item 5(b)(1)(iii) above: |
1 The gross weight of all of the cask cavity contents, |

including burial canister and spacers, with or without I'

supplemental shielding shall not exceed 4,430 pounds. I

Contents must be shipped in Configuration F or G. |
I'

I

c|
-

;

n3
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Page 4 - Certificate No. 6346 - Revision No. 24 - Docket No. 71-6346

5. (c). Fissile Class III

Maximum number of packages per shipment One (1)

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 (b)(1)(ii) in Configuration D, the dose
rate measured on the surface of the package must not exceed 200 mr/hr. For the
purpose of this requirement, the surface of any personnel barrier may not be
considered the surface of the package.*

hah
The Model No. FSV-1 cask h5(b)(1)(ii) o r pforced plastic when shipping '

8.
the contents describ (i n provided the heat
generation rate does xceed 500 watts. The tpfl able requirements of 10

,

| CFR 671.87 must b sfied prior to wrapping the

9. Use of packagin bricated after August 31, 1986 i ohuthorized.p

10. In addition t e re nts of Subpart G FR Pa 71:

(a) ConfightionsA, qnd k"P hei ) SV-1 shi 'ng cask shall be#

ance wit e Operating
| prepar g for ship - ' nf op ate 1 g

'

T ap licat as supplemented.
i Proced ces of c .g_inedin h1a c ht aintenanceThe pakkege sh'

| ProgragnS 8 hi1e j ap ion s supplemented.,

< gM| dhip' cask shall be! 1 (b) Configu ons k FSn - n'

t.- ance w the Operatingj prepare sh ^ - - -

Procedur f Se ' bM.0 he appl ion, as
3

Maintenance /.supplementg The pacHg
Lined i cordance with,the

i Iram in Sec Volume II,g he application, as1

|
supplemented.

] (c) The main flange sealpst be replaLedMthin (12) months prior to any L
'

use of the packaging aid rKacddifinspectionshowsanydefect.
a
|

| |

J| (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.
>
l
|
|
|

1

1

I

I

1

'

u4
______,__________

|
|

_ _ _ . _ _ _ _ _ _ _
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% *" "^ cONDmONS (continued)
U.S. NUCLEAR REGULATORY COMMISSION

Page 5 - Certificate No. 6346 - Revision No. 24 - Docket No. 71-6346 !
1!

-

I
I

'

, 11. The package authorized by this certificate is hereby approved for use under the |1 general license provisions of 10 CFR 671.12. g

.i I
q 12. Expiration date: April 30, 1996. I
q I
q l

|
1 REFERENCES

|
Public Service Company of Colorado application dated April 11, 1990. p

,1

Supplements dated: June 28, and November 2, 1990; March 27, 1991; March 30, 1992; ;I

''and October 19, 1994. RE
h .S. NUCL R f[U T Y COMMISSION

h|$ LTf Xo
x' ass R. Chappell, Secti . - de'

Certification S . il
ea nsp t emsBrap |

i ^s NsSS o ir i al ci er

| FIGl 3 01994 .' t' '
Date b-- g |,

t' [[ N !,

|

s&
O e .'
& Q

_ -

|. ''.V s i$ 0 i1

l O !

| Y S**M I
! I

i i I
1 I

'

I
I ,

I |

|-
!

| 1

| l'
| o
| |
| I

I
I
I
I
I
i'
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|
NACPORedSie U.S. NUCLEAR REGULATORY COtStel8860N

CERTIFICATE OF COMPLIANCE==
" C'* " FOR RADIOACTIVE MATERIALS PACKAGES

1.a CERTIFICATE NUheER 11 REVIS40N NUMSER s. PACKAGE IDENTIFICATION NUMBEM W.PAGE NUMBER e. TOTAL NUMeER PAGES

6347 7 JSA/6347/AF 1 2

( . rRaAM LE
4. The certificate is lasued to certify that the packaging and contents described in item 5 be6ow, meets the apphcable safety standards set forth in Title 10, Code

of Federal Regulat6ons, Part 71 " Packaging and Transportation of Radioactive Material"

b. The certificate does not releve the consignor from w..@vs with any requwemer,tt 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 CERT 18 ISSUED ON THE SASIS OF A SAFETY ANALYST $ RE TH 8 N APPL C ON

' Gen:ral Atomics General Atomic Company Application dated
P.O. Box 85608 February 19, 1982, as supplemented.

R &'bdT
San Diego, -CA 92186

75-_%C #.. oOCxrT NuueER
(> 'W1 .4 coNomONs %

This certificate a conditional upon fummne equirements of 10 CFR Part 71, as applicab6e, and the coonstions specified below.
s.

e O*
,

(a) Packaging b) f,7x

\ /(1) ModelNo.:f.f,SV-3

(2) Descriptio # { - f f+=

g Qrr4 4 - > -

Innercont}aineris.Qn'.1875) Q" "34" hi'ge, steel defm. Inner
n .=-

- ~

aju 3 " 10'M;38.25 M igh, 16-gagecontainer 49 cent'g g and
steel drum. g oid W e's-bs j g andIouter con @ ner and within the

1weig, including
,

inner contateer ar Q U sd dit e.
contents, isgyB0 pourgis}.:,,..j j g,

'
<

(3) Drawing / ,

The packaring is cen^structed in accordance witNrne ral Atomic Company
Drawing Ne.' FFE-613[ Issue D. P

kkf

116
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'' ~ ' ' " ~ #": r c r" " '' conomons (continued)

f Page 2 - Certificate No. 6347 - Revision No. 7 - Docket No. 71-6347

5. (b) Contents

(1) Type and form of material

Fuel element consisting of a graphite body, hexagonal in transverse
cross-section approximately 14.2" across the flats and 31.2" high.
Disposed 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.

(2) Maximum quantity of mat al ee package

One fuel elemen cqhta ning not mo e ah 41 kg U-235 and weighing not
more than 320 ds. p

(c) Fissile Class II and III O
h6> A(1) Minimu ans index to

be sh n1-

Class ' i3 ()Q g (Q- }
<

(2) Maxi number oC - ages
.

3 O
per nt as . - - " 10 0

( ,j, f?A
6. In addition to re n A ppa N CFR &6rt 7h,2

c 9. W ' Ad L ! j h i NF M $
(1) The packagejnust ate lpre nanett for pment is,accordance with the

operating pruMiedur 'tishfri! Eation. Q ,

i r !Q t eK j~;7Q
(ii) Each packagingpst meet t Ac tance)T . andMatip' nance Program of l

Chapter 7 of the , p11 cation. F Q" ""

A
7. The package authorized his certificate is he eby approved for use under the

general license provisions of K CFR s71.12 5
4

I f( R\

8. Expiration date: March 31, 1997.

REFERENCE
,

| General Atomic Company application dated February 19, 1982.

Supplements dated: March 9, 1982, and February 24, 1992.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION ,1
'

;

| |
'

Charles E. ac onald, Chief
1 - Transportation Branch

Division of Safeguards
; and Transportation, NMSS

Date g

| -------------------_---------_------- -----------------

-

I

i
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u.s. NUCLEAR REGULATORY COGMHSSION II sene poses m CERTIFICATE OF COMPUANCE II *am
FOR RADIOACTIVE MATERIALS PACKAGESI N"

c.POM IDENTIFICATION N'N7 d.PAGE NUh8SER e. rof AL NUMBER PAGEIS,

!b.REVislON N c 7

f
g a.NN DeAAEM 5 USA /6357/AF 1 2 '

I

|
a. This certtficate is tesund to certify that the packaging and contents desertbed in item 6 below, meets the app 6scable safety standards set forth inTitle 10, Code

I; . enamuste
l

of Federal Angulations, Part 71," Packaging and Transportation of Rad 6oactive Material" Ig.

b. This certl6cate does not releeve the consignor from Compliance with any requirement of the regulations of the U.S. Department of Transportation or otherII

| appebcable regulatory agenc6es, including the government of any country through or into which the package wHI be transported I

; I I

I I

i
I, s. Tas_esnrigts,seuso oN me sass on A sArcry ANatysis negTNyegaggicgaj ,,

I

I l
iI Babcock & Wilcox Company Babcock & Wilcox Company application
Ii

I P.O. Box 785 dated February 28, 1991.
I

'
^

n O r- II Lynchburg, VA 24505

%c. oocusT NuusenhnCO/. I-
I 7146357
I

,% Y
|NC _I

Th cemhcais i. condw : upon fumning th.,U *equirements of 10 CFR Part 71, as applicable, and the conditions specified below.4. coNomous .

|
l

G QI a.

1 (a) Packaging CQ DN f'f
|A |

|
U,/ DCN 'Md

\ Wb@,
g

/ j.(1) Model,LNo.: NNFD-10t x ,m r.
LA || Q: .) 'fa 1 e

I,I f*
| (2) Descf$ tion i~-/ / !

a w/p %; \ y* '"g //~6.~~

,i L _

ackagingsconsists]pfacontainment; vessel,5-9/16inchesODby i
i, The p/8Jinchesgishs upst'rugeTTrbiitaTS , inch 3cheddled 40 steel pipeI22-3

with a, screw type cap'a;ndh %kled40ttom: plate. Ttis containment I,

I( a SS-gallon DOTjpecification 17C I

vessel,is centemdfandsstpported h*d4berboard.p%or6Csteeldrg'tby/Wiisstria14 cane I

Q 3 yytjf;3 ~3
ThenominaFgrossweightsf[thespackag,ingandcoilentsis350 pounds. !

w]& i

/),g
;

,

g . i(3) Drawing
I,

w
I

The packaging is constructed 3 in accon, lance with Babcock and Wilcox
,

I

FuelCompanyDrawingNOR11$67Ei I
'

I
I

I
I

I

I

I
I

I

I

I

I

I
I

I

|
|.

I

I,

I

I

I
I118
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| $ rcn" '"* conomous (continu.o

! Page 2 - Certificate No. 6357 - Revision No. 5 - Docket No. 71-6357
I

I

| ( s) Contents

| (1) Type and form of material
I

I Uranium metal, alloys or compounds. Uranium may be enriched to any degree in
j 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
i 350 grams.
I

" '" d ' "I '(c) Fissile Class
x h be shownB R EGgh

|
(1) Minimum Transport i >

| on label for Class I 2.D p
O(2) Maximum number packages per shipment

..y @ 4I for Class III 48

| h o ,

i 6. In addition to requi of Subpart G of .. Part71-

Aceph]hTsq| (a) EachpackahmustmeeN Maintena Program in
* U

Chapter 8gtheappig [ / iI .

| - (b) Eachpack4geshal .

and prej r sdifunent accordance with
the Operatg Pr sT{f) d y W r ] c a tio

i

I 7. The package auth zed s cqrfi f j e t i i ere proveB4or use under the
I general license isi f!!I2iA R f.C

,/t. I
' # Q~ | kp *

f / N,
,

8. Expiration date: Aq( 30, 199 .

hI REFERENCES

Babcock & Wilcox application datedkr ik|

'

FOR THE U.S. NUCLEAR REGULATORY COMMISSION
i

I

I,

Charles E. acDonald, Chief .

| |
I

Transportation Branch*

I Division of Safeguards |
I and Transportation, NMSS |

|

| APR 161991'

Date:| ,

! I

I
1

~

.

119
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u.s. NUCLEAR REGULATORY COMMISSION

I E"' CERTIFICATE OF COMPLIANCE
I so cra 71 FOR RADIOACTIVE MATERIALS PACKAGES

s.PACsLAGE ipEp(T FaCATaON D6 UMBER d PAGE peueA8E.R e. TOTAL NUMBER PAGES gI m.m wuungitm,W 13 USA /6386/B'U)F 1 4 g|
. m coo. |

* Y n,,,c.e m ia.ueo e c.n,,y me ine p cu.ging .na conwna oe.cribed m norn a be==.rneas me =de a'ar **ndana a"o"n in
of Federal Regulatsons, Part f1," Packaging and Transportation of Radtoectsve MetertaL'

^

g

b. The earnacaso does not rei eve the consignor troen compliance with any requ6rernent of the reguianons of the U.S. Department of Transportation or other
1

I

I appucabem regulatory agenc6es,6ncluding the governinent of any country through or into whicn tne package wm be transponed.'

I
I

| . . _ = = . - - , = = = = = = - |
!

|

i U.S. Department of Energy Safety Analysis Report for 235R001
I Division of Naval Reactors Shipping Container dated August 11, 1970,'

I Washington, DC 20585 as s plemented. i

,gk lh86 i--

| = = a_. _ _ # w _...c,R ....
.,_..w _ _. - |

I cs i

$ V. |I a

| (a) Packaging gg . j
*

| (1) Model k'. : 235 $- /['4+[
l

i
/*) |h- tk qQ gg / (QI % i4.1 j h:.3| (2) Descgtion f L |

,

46
I

| The $36R001 ship Er stggt'ure?is horizontal, having an oblong
I

crosusectibngnd l . tHd IwtT04 einch thick carbon sheet steel.
Q;en(;(jiid!his .aImax'imumyeight of 4,640 pounds,|

,

The cWtaineMi$313% J(i
fmensionskareapproximately35.5 inches iempty.nThe ross ;

high tup 3,3.0 de;, i kxm6ainerpasi originally designed to ship i

containerAas be,en abpt[II 4 '
'XM7A4Nitype. Subsequently,the iunirradjaited

.

V
d/ p AlW3' fuel mo'dules using a strongback, I

Ipartial A14R3 fuel modu'fe' prin m6dnle support assemblies, standard size
or partial 9G fuel moduleFbysuse of a spgc a'l' frame assembly and cradle

' |clamps, S3G-3< rAfueling modules using cellps(upport assemblies, rodded ori
unrodded DIG fuel modules, rodded ASNPP fusl cells and rodded or unrodded I

Th490a' ed.t.nntiine$naximum weight is 12,421 pounds. ID2W fuel cells. d
N A rs I

(3) Drawings |

The packaging is constructed in accordance with Container Research |
Corporation Drawing Nos. 235R001, Rev. C, 235R004, Rev. C, and 235R005, i
Rev. O, and Westinghouse Electric Corporation Drawing Nos. 973D425, I

IRev.1, 903E693, Rev. 3, Sheet 1, 2 and 3 of 3, and 947J076, Rev. O.
I
1#

I
I
I

I

I |
|

'

I
I

I

I
I
i
'

120 y !

__ - ---- -------------- ,ame- -- ---- ---- ---- ----w



_ _ _ . . . _ - - _

4

._______________________________________________________

|" " " " " * " "q rom "" conomons (continued)
|

Page 2 - Certificate No. 6386 - Revision No. 13 - Docket No. 71-6386 1

1
1

I

(b) Contents |-

- I
l (1) Type and form of material |'

I | ,

'

|
Unirradiated fuel assemblies of the following types: |

! | (i) A1G and A4W reactor cell without upper mechanism and with !
I control rod, leadscrew and shipping fixture installed on rodded i

type modules.
|,

| (11) AlW-3 rodded-type module without upper mechanism and with control '|rod, leadscrew, and control rod holddown device installed.
ij

.G h !(iii) A1W-3 unrod m
f

(iv) Standa ze S8G reactor cluster w Qvegular or substitute I

) supg adapters and regular control roQor Boral poison rods |
wigbcontrol rod holddown devices instattesg If only one cell ii

gance ~ per container, a dummy loadph'ali be installed for
,

is shipped
,

~ |

j ii
'

I

lu
'

hregulaOrsubstitutesupport irtial s -(v)

d:frea
bdapters aird ' I Ilar^ fol 7..elr Boral p7tu n rods|

holfdownlde fnstalled. Kf only one cell |d ith contrh ~
l s shi ed t .". Z - - cad sjiall Q installed for i

halanc 0 -
l| J

, "f /, |
*

l>

@ |< '
! <(f) - ,

I4
,

one-O'l reactor cell I(vi) S3G-3 'ipg' k t maximum -

$emb .j ie

',

.r | QF g |,

kr(vii) uel4

(viii) D1G [pniqyable fuel ass $m y(RFA),unr84d. I !
'

Vp Q I

(ix) AlG fuel Clu ter, fueled end ongof full A1G reactor cell, rodded. |,

mL. A A Y |

(x) ASNPP fuel cell wtfh chtrot* rod, and control rod holddown device . i
installed. |

| ,

(xi) D2W side or central fuel cells with control rod and control rod I |
holddown device. j |

2 (xii) 02W corner fuel cells, unrodded.
I

(xiii) STC fuel cells, unrodded. I

(xiv) D2W fuel cell and shear block with control rod inserted in |
'

| rodded fuel cell. i
| I
I |,

I |,

| |
I |,

I |

| |

| 121 |
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| ' ' ' ' ' * conomous toontinues>
|

| I

|
Page 3 - Certificate No. 6386 - Revision No. 13 - Docket No. 71-6386

|
l

b (2) Maximum quantity of material per package !
i

I

E (i) One fuel assembly as described in 5(b)(1)(1), 5(b)(1)(ii), I

|
5(b)(1)(iii), 5(b)(1)(x), or 5(b)(1)(xiv). |

(ii) Two fuel assemblies as described in 5(b)(1)(iv), 5(b)(1)(v), ||- 5(b)(1)(vi), 5(b)(1)(vii), 5(b)(1)(1x), 5(b)(1)(xi), 5(b)(1)(xii),
|

i 5(b)(1)(xiii).
|

| (iii) Four fuel assemblies as described in 5(b)(1)(viii). |

| (c) ' Fissile Class III | ;

f Maximum number of packa$e sh pm h

(1) Fortheconteb cribed in 5(b)(1)(ii) -

| and limite Q 5(b)(2)(i): Q 1 |

[ (2) For the c tents described in 5(b)(1)(iii) # / |
~ 18 I

| and limhed in'5th)(2)(1): 4p'

) i $ x ,' |
5(b)Mf(xi),5(br( $x ), ;51b) (x )5 (b)(1)(x V) and . limited in

i
| / ; r, g I
I 5(b)(2)(1),5(b)(t) '

~

'9 4 I
I and STti)(2)( 1: - . , ,

m

6. Commingling of ckages /Fks'sI s" hip s autM rized provideds
I;

ratiossisf th eri ka an $dividual type to
that the sum of th)maximunr41 Mbe#oges of hit type per shipment !|. be shipped to thi e
does not exceed un,ity. "v' ' % f

, 1997. WA 0 i
1 7. Expiration date: Jul
| )O

sP |

| )f 4 g & j
| |

l' |
'

|
I

I
1

I

I

I

; 1

i i

i
|

I

I

I

I

I

|122
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"'^'~ ~ ' ~:. r :n m'' conomous (contwsued)

Page 4 - Certificate No. 6386 - Revision No. 13 - Docket No. 71-6386

REFERENCE

Safety An lysis Report for 235R001 Shipping Container, WAPD-0P(R)RO-357 dated August 11,
1970.

Supplements: Knolls Atomic Power Laboratory letter AlG 25-159, dated October 2,
1970. Bettis Atomic Power Laboratory letters WAPD- OP(R)RD-444, dated October 9,
1970; WAPD-0P(R)RD-476, dated October 26, 1970; and WAPD-0P(R)RD-488, dated October 30,
1970. Knolls Atomic Power Laboratory letters A1G 25-181, dated April 9.1971; and
AIG 25-191, dated May 11, 1971. Bettis Atomic Power Laboratory letters WAPD-0P(R)C-94,
dated May 16,1972; WAPD-0P(R)C-199, dated December 13, 1972; and WAPD-0P(R)C-229, dated
March 6,1973. Naval Reactors letters Gf5078, dated January 26, 1976;

dildr #anuary 23, 1978; Gf5923, dated
'Gi5776, dated September 8, 1977; G

git 17,'T978P(ff?,08, dated March 8,1979; Gf6373,
-

|

February 22,1978; G#6095, dated,"A
dated September 4,1979; G#JiSMM ted October 17,19801,4fC85-0467, dated July 17,
1985; GfC88-8112, dated Octhber 18, 1988; G#90-03655, dde@ August 10, 1990; and
G#92-03560, datedJuneIQ1992. *Qg

FOR THE U.S. NUCLEAR;RIGtfLATORY COMMISSION
A

c7 '% o, A

k/ Yk ,y 3'
,

b [9 INN 3 p# |

Charles E.% ' id, Chief'Mq & istiipfrtN.twr franch, Q

4( m %ygf. -m%g|. f]emis in[tationeHMSS
,

d. ly4.glo1Jt ti$afeguards and->P -r(p# :.g 5c 0 a ,r<

| [ A gp , 7Dated: R 23 M n
w m v am

%
' ~

o v
Wpgp4

I

E

I

i

a

,

123
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I

I
sencPonasets U.S. NUCLEAR REOULATORY COMtAIS$40N

ICERTIFICATE OF COMPWANCEna
I

'0 C" " FOR RADIOACTIVE MATERIALS PACKAGES

ggcgpmFICATE NUMD6R 1B ROASION NUMBER c. PACKAGE IDENTIFICATION NUMBER g.PAGE Nif = e TOTAL NUMBER PAGES

6400 21 USA /6400/B( )F 1 9 i
l

a ,RE u.t.g .. Tni. certmcee s i oed to certefy that the p.cmaging and contents described in itern s below. r,Gets the applicabie setery standare. set forth inTitie to. code I

of Federal Regulebone. Part 71.* Packaging and Transportation of Radkaactive MatenaL" I
I

b The oortsficato does not relieve the consignor from comphance witn any requirement of the regutat6ons of the U.S. copertment of Transportation or other
applicable regulatory agenCles. 6ncluding the govemment of any country through or into which the package will be transported.

I

ON NE BASIS OF A SAFETY ANALYSIS RE T S ICA ION
S misglgICAyS $8gU

I

W:stinghouse Electric Corporation Westinghouse Electric Corporation application I

P.O. Box 355 dated August 7, 1981, as supplemented. I

'Pittsburgh, PA 1523
R @ #113 400

-
I._, t ? ' c. ooCxrT NUueER

coNomoNs ,U NO . |
Tn.. cetmc.ie i. conomon.i upon fummng gnefoquirements of io crR Part 71. .. .ppucabi.. .nd tn. cond tion. .pecified beiow.

p Q l
s.

p I

(a) Packaging h ,dx #7 M I

Q, 'Kn ( 2. I'
,

(1) Modelpio7: 6400 3 [[ !g3
|(2) DescrMion k [[ [ Qg l

',, % M N., '"sW ,_
I

A protective 4verpschwMth providest )3t,and therwar1 protection for |M s approximat1ily 76" x 76" xits cb4tentsMThe ino&MiiTlITo~avit r
172" copstructitil ofr3/161~ ytcklanedTO~-ga6ge mild steel. Closure of i

the catity is%golteffeNhe{JuIhMifanen$ ell.bj/4"ftMcl %idfeum plats 41th (Micone rubber
|

I

gasket wMch ii Th? cavity is centered ii
I

32" of polgethane fBamkn/16*1bicT s~6esi jackstiby approximatelyyul,at dn $%e end sm310" on the sides.|
andsuppir,tedinran%nter?3I

| A removablersection or capsconsd{ sting of approximately 34" of polyurethane;
g

foam insulatforQencased in steel with a sidade rubber gasket is _ ii
i bolted to the main outer steel jacket. The7overall dimensions of the |

I package are approximatel,y 8' .x 8' x 2R. Vent holes are provided on 1

I the sides and ends of tMifc6)ih ". ESet into each corner of the I

|
outer container are standard f.S. . steel castings. The total weight |
including weight of the contents is 45,000 pounds. i|

l I

I (3) Drawings |

I I

I

| Packaging is constructed in accordance with one,of- the following sets
of drawings: (1) Protective Packaging, Inc, Drawing Nos. 32106, | .

i 1Sheet 1, Rev. F and 32106, Sheet 2, Rev. 0; or (2) Westinghouse Electric j
|

| Corporation Drawing No. 2020D08, Sheet 1 and 2, Rev. 0; or (3) Babcock: |

I and Wilcox Company Drawing No. 11-0-2130, Rev. 0; or (4) Protective - I

! I Packaging, Inc., Drawing Nos. 32106-1, Sheet 1, Rev. F and 32106, I

|
Sheet 2, Rev. O, as modified by Nuclear Packaging Inc. Drawing No. EG- I

60-010, Sheets 1 and 2, Rev. 0; or (5) Protective Packaging, Inc. |i
.

|
Drawing No. 32395, Sheets 1 through 9, Rev. B, as modified by Sandia j

l Laboratories letter dated May 8, 1980; or (6) Lawrence Livermore i

P National Laboratory Drawing Nos. AAA81-108683-00, Rev. O and AAA81- 1

I- 110194-00, Rev. O. I

I I

I I

I 124 I
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1

; j 5. (b) Contents

| | (1) Large, decontaminated equipment waste of such size as not to fit into
, i

a 55-gallon drum (with legs or other readily removable appendages
| removed). Not to exceed 200 grams plutonium within the package.4

I,

! I Equipmentwastesurfacescontainingmorethan0.5Cimustbedecop-
I

1 taminated to a smearable level of no more than 150,000 dps/100 cm -

| prior to fixation or until successive decontamination cleaning oper-
|

ations do not reduce the smearable contamination levels by more than1

| ten percent. After fixat n, 4 nt waste surfaces must have a<

na C np eater than 10,000 dpe/100I sugarable level of,

I an . Outer sur havgasme evel of contamination of"

| no greater th pm/100 cm . Prior x)ng of contamination,;

i i
large equi waste must be inspected to wsyce that: (a) all sharp =

j | or protru objects have been removed,. blunttpor protected with
I packagin terial, and (b) pipe caps, gasketed &Q nd flanges, covers,
I etc., e beenQnstalled wherever possibleQFofi ing such inspection,,

ting.jhe inner,arjj)S"Ci mus; the in sur'facI taining more th e fixed with
j | "stri r "c1

. ace (s) p alternatively be
age feasTO[

g,g;
i fixed %thapolyp r a O: I

| TheIkeequi
mustvbit_e ~ ~ e witrh Weghouse Electric

- ~in a tig itting, 1-inch ,

I thiclydywoodftex# ted in

KpM[i,ds.'slh243,and4,Rev.3;a$elyho('consfGeted in accordance
I CorpotMion'{ wi
I tightWftting- 4% t u r r N e

| ing$jli/ H-2-9SB8, Sheet 1, Rev.i

| | 0 (mod doF ' itiid Lb)'
M.with Ro well O' " mi r4

/ 'a tigh itting box constructed ;(
in accor ilmce wt era El ny Draw os. 908E614,
Rev.1, g@908E619, Rev.d/ pey. 0 08E649, Rev. 0; or

; I

I a4

! I enclosed in tight fittirrg,boMinstru ed is micordance with Babcocka

||
and Wilcox* Drawing N6.* [RC-70019 H % ed 2. The space betweenAi

| the equipmen the box must be filled with" foam (l" minimum foam
#

i I thickness) and betw e pment 2"gnimumfoamthickness).
' I Alternatively, gloveboxes con faminated and fixed as described above
; | may be broken down as follows:
; ,

,

j | Glovebox windows are removed and separately packaged in 12-mil thick j
i | PVC bags and sealed. The inner bag is tape sealed and the outer bag |

| | is heat sealed. |
I,

| Glovebox panels are cut to dimensions to fit inside the 3/16" thickg

. i
corrugated steel burial crates constructed in accordance with Rockwell

!

| Hanford Operations' Drawing No. H-2-91888, Sheet 1, Rev. 0 (modified
I or unmodified). All sharp or protruding objects are removed, blunted,.,

! I or protected with packaging material. The glovebox panels are bundled i

| such that internal box surfaces are facing inward. Cut glovebox panels
i

from not more than one glovebox are banded with metal strap banding
. I such that two metal strap bands in each direction are placed around
; I the length and width of the glovebox sections. The glovebox window and ; i

I cut panel packages are enclosed and foamed in place within the box.
,

I
i

I

| 125
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I

i l'
I Blocking or dunnage is placed within the box to ensure a one inch foam ('

l barrier on the sides and bottom of the box. Likewise, dunnage is

| provided between the banded glovebox sections to maintain a 1/2" thick f'

foam barrier betwee'n banded packages.
I '
I '

I (2) Decontaminated hard waste items, such as equipment, metal cans, tools,'
,

I etc., must be double bagged within 12-mil thick PVC with each bag heat i

I sealed. The total fissile quantity of all the sealed packages in one
!

| container must not exceed 200 grams.1

I

I Hard waste surfaces must be cont 3tninated to a smearable level of no'

150,000 ppm 61%'operationsdenotjeducethesmearabledecontaminationpleanN'ng
. egtagxationoruntilsuccessivei I more than cms

I

contamination (tehe1T by more than 10 perleni.bAfter fixation, hardI
'

| | wastesurfacts4usthaveasmegrablelevel*ofcgptaminationofno
I

greaterthJmA0,000dpm/100cm. Prior to fix of contamination,

I
hard wastNnust be inspected to insure that sha r protruding-

I objects hale removed, blunted, or protested ith packaging I

,

I materid7Fo uch inspection, t% perter suttaces must be fixed
|

I with "4&f p" of coating. Hara dasfe items h as furnacei
muffles,g / filled w'itgr 16ms with' }InF,gi cavitie

t accessible for
| shell c

>

ination mus n e f' ster within the fvities. Surfaces [I decon|
J l that not easfji TaIccessthleA. ' ' iors of sm411 (tiameter

'

I tubirg,And pipiag'g6thMre in c .tt))rioces(gaterials,must
lsalui; ion ta_ insure removal

cf rehAdual sideri IWAU'ehave been swabbed orJ"Sp' >Miie tubiog'and ging must be|( o

sealed ing' fcal' din ,

; l- Alterna , i kge' KoT&TPil'assware st be painted lwa
l l

I inside a utside toVixSoKamigatinQand doubje bagged in 12-mil
I

l thick PVC each bag heat! seated. The glastware must be secured in
I a box cons 3d in accordane'with Genera)f*with foam and totalhsctric Company Drawingf

<

j
No.272E81-4,'Re).O. The box must be filTed {

|

activity limited to 4ess than two (2)y in a box. {l

Alternately, stainle s 1 an r tubes and HEPA filters must be f

(|
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 (: i General Electric Company Drawing No. 272E81-28, Rev. O. The box must (
: I

l be filled with foam and total activity limited to less than 0.5 Ci in L

[
.

I a box.
[: I

| Alternately, round steel ducting must be capped and secured in a box f
constructed in accordance with General Electric Company Drawing No. [

|

l 272E81-29, Rev. Os 272E81-30, Rev. Os or 272E81-31, Rev. O. Outer [

l surfaces ducting will have a smearable level of cor.tamination no [
2

I greater than 20 d/m/100 cm . The box must be filled with foam and i'

|
total activity limited to less than 0.5 Ci in a box. f

t: i
[

I
[

l
[

l
(: 1
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I
It

I
L4

I
| .

I - Sealed packages and boxes of hard waste must be enclosed in a tight- [4

| fitting, 1-inch thick plywood box constructed in accordance with ;
Westinghouse Electric Corporation's Drawing No. 1620E43, Sheets 1, 2, |

i 3, and 4, Rev. 3; a tight-fitting 3/16" thick corrugated steel box ||

|
constructed in accordance with Rockwell Hanford Operations' Drawing i

l
I No. H-2-91888, Sheet 1, Rev. 0 (modified or unmodified); enclosed in a
I tight fitting box constructed in accordance with General Electric |
| Company Drawing Nos. 908E614, Rev. 1 and 908E619, Rev. 2 or 908E648, |

Rev. O or 908E649, Rev. 0; or enclosed in a tight fitting box constructed I.,,

in accordance with Babcock and Wilcox Company Drawing No. LRC-70019 H, I
I

I Rev. 2. The space betw tg pa ges and the box must be filled I'

I with foam to a minja cktrasE y. %. ph. Void spaces between the 1

|
sealed packages illed wi fW ( 2" minimum foam thickness). |

| (3) Glove box a te (HEPA) filters must be do bagged within 12-mil !
i thick PVC h each bag heat sealed and pack within DOT Specification i'

I 17H or 1 teel drums (maximum size of 55 gal,1 . Each drurn must be 1

ed wit I.

harks led plastic liner and e udpp'e quan'tta standard drum
I lined

Eac ust not exceed a tTty of 60 grams.
| closur .

Nitting1-aqhthickplywood r| Sealeprums mus1R n los M a i1

finghouse Elec.tric Corporation's |

No.1620ii$ "J danswiith
tructed $

' etskl J m3i box c
Rev. 3;;!t:stight-fitting i

[f,d/in accondance with Rockwell; I Draw
I 3/16 W ick uga eel box e

tih<Shi!I4t1,Rev.0(modified
; L Hanfc Ope sf - ub.*

8E614@p.Sev.1 and 908E619,| or u ifie 1o41 a a t i

'

x co ucted in accordancet

with G ral Tc 3 o g ? No J'

i ,

0; or
'

Babcocy(eaclosed in a tight| Rev. 2 90 h3
and Wilcox Company

|| I fitting cons i nce
I Drawing LRC- 0019Di, . h ce bet den the drums and the'

|
,

box must 111ed with f M ministIm thi insiss of 1 inch. Void
'

| spaces betw / ums must b illed with fo g /2" minimum foam |,

i

I thickness). % i |'

as h e h g h i s, paper, prefilter media,(4) Soft waste items su
; polyethylene bottles, shoe covers, etc., must be double bagged in 12- |I ,

| 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
i,

i drums (maximum size of 55 gallons). Each drum must be lined with a |

I sealed plastic liner and equipped with a standard drum closure. Each I
,

j 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 I

|

I- 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 l,

I Hanford Operations' Drawing No. H-2-91888, Sheet 1, Rev. 0 (modified |
l or unmodified); or enclosed in a tight fitting box constructed in ;
i accordance with Babcock and Wilcox Company Drawing No. LRC-70019 H, ;;

I Rev. 2. The space between the drums and the box must be filled with I

I foam to a minimum thickness of 1 inch. Void spaces between drums must 1

I be filled with foam (1/2" minimum foam thickness). |

|_____________________________12__________________________
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I I

l- I
j

I (i) Liquid waste (decontamination solutions only) must be solidified in !
..

1

|
concrete in a 30-gallon drum which must be sealed in a plastic bag and 1 J
centered and supported in a DOT Specification 17H or 17C 55-gallon | |

i

|
steel drum by absorbent material. The 55-gallon drum must be lined I

I with a sealed plastic liner and equipped with a standard drum closure. |Each drum must not exceed a fissile quantity of 60 grams. i
|

| Alternatively, liquid waste is solidified in concrete in maximum size !
one (1) gallon packages which are double bagged and heat sealed in 12- 1

i Imil thick PVC and placed with a 00T Specification 17H or 17C steel
I

I drtsn (maximum size of 55 gallons). The drum is lined with a sealed |
wghg3tp4 dard drum closure. Each 55-gallon isig}e hvadt of 60 grams. For drums smaller |

| plastic liner and eq
I drum must not exc

| | than 55-gallons otal fissile qu t'i of all the sealed packages I

(drums) in on ainer must not exceed 2 pass. |
| Sealed dr must be enclosed in a tight-fitti -inch thick plywood |
| box cons ted in accordance with Westin seThctricCorporation's j

| Drawin .t 43, Sheets 1,.2, 3, a ev. 3[ or a tight-fitting i

3/16" k co d steel box cons in accydance with Rockwell |
i

Hanfo perati wingJgy-2g Sheet if,Rhv. 0 (modified I
| box constv iirrjgdigh| | or un M ified); ' 908E614,M:uctedinaccordance |@ _ ;[.

v. 1 and 908E619,pagyDr.awiI with eral Ele

fitt box t~
.

, eM" * 0;,or en ~ ed in a tight
i| Rev. r 908

accord _ _h,,Bab(ock( Wilcox Company i(
sumLth{bgtweenpedrumsandthe

pace IDrawi No. 00 u l ?, ,

i
u i k > l ickness M i inch. Void I

'

I box m be pitibih
I spaces we 'a m f I' 1 " (1/2Ninimum foam I

I
I . thickn i L h)

'
'

-

(6) Uranium xide and h e fo ~ intact LWBR-type
fuel rods ,the fo110wi%efAhthtations's l

i

I 'Vn N I

I
I (i) Rods mustV packaged within the Model 'No. 6400 packaging as

o WA $)-220,Rev.3(FebruaryibedinSegoI

I
I

|
(ii) The fuel content must not exceed 50 kg U-233 per shipment; I

I l
I

I
I (iii) All rod storage containers must be filled to capacity (at least l

| | 70% of cross-sectional area) with rods or aluminum shim stock; | j

!! (iv) Each rod storage container must contain not more than one sub-
I

container of 5/9 or 12 w/o BMU seed rods; I

I
I

I (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 -!
I

I" (vii) Operating Procedures and Acceptance Tests and Maintenance Program I
I

I
I must be modified to meet the requirement of Item 11 of this

|
approv al. |

|
|

| 128 |
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|

I

I(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. i

The two primary cans are packed in a secondary steel can sealed with a ii

press fit lid (see Figure 2 of application *). The secondary containment I

package contents are placed within a radiation shield (lid secured I

with six (6), 1/2"-13UNC bolts with welds in accordance with application *) |centered in a DOT Specification 17-C 55-gal steel drum (see Figure 1
iof application *). The drums are sealed with styrene-butadiene rubber i

gasket contained with a standard drum closer. Total weight of the <l;

j drum will be less than 145 and each drum will not exceed a I

fissile quantity o sh IQ/of ssion products. ]
.

Six (6), 55-ggthled drum assemblies wTNbe enclosed in a tight- |s
! fitting 3/ Ythickcorrugatedsteelboxcens.tructedinaccordance i

i with Rock Hanford Operations' Drawing No. (L4-91888, Sheet 1, I

Rev. 0 ( fied or unmodified). The space betwe$n the drums and the I

box mus Q d with foam to a minimu d ickniss/of 1 inch. Void I'

j spaces weerp. must be fitted w ' to al inimum thickness |of1/al,4hch. to orrugitAd stee ' assemblies may be transported
|

:

g]a;
**

inthppackaging 69. |4 O it1'

y le ter,,Adefil pr,11 15, h.* U. epartsiest c /

ofhactLWBR-type(8) Urani@233 n i m a t he

fuel r g wi 11 p l' 1 1 onsuff/ % |

& I

Q g.iure4,rf)pp)licationdated
L
L ('

': v
Ii (i) Ro ust age sliiown
IJul 1983, anb c pedMth1mphe Modeldio. NNFD-SA-2*

! pack (Certifica .J0omplianceNo.(19fD); |,

(ii) The fue [aptentmustnotexceed2.0kg -233 per shipment;

khkB must weigh not more than 99
.(iii) Each loaded LW

pounds;
i

! (iv) The fuel rod heat generation rate must not exceed 2 watts; and !
l

! (v) Operating Procedures and Acceptance Tests and Maintenance Program
|i must be modified to meet the requirement of Item 11 of this

approval. |
'

: i
i
I

|i
; i

|
i

i a
4
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|

|

(9) Maximum of four (4) Cf-252 sources with the following limitations: |
|

| (i) Each source must be doubly encapsulated with the inner capsule I
meeting the requirements for special form radioactive material; I

I

; (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)P08-591 (January 1984); and i
I

(iv) The decay heat generation from the source material must not I

|exceed one watt.-

(10) Compressed krypton-85 gas in mixture with othe non-radioactive !
gases that are-chemically compatible with the 3AA2015 cylinder. p

No fissile material (Requirement of 5.(c) does'not apply). I
Shipment of krypton-85 gas in subject to the following limita- I
tions:

~

|

~ |(i) Radioactivity not to exceed 10,000 curies. Maximum internal
decay heat not.to exceed |15 watts. Maximum volume of krypton-85 I
and other non-radioactive gases shall not exceed-1480 I
liters at STP (1;atm, 25*C); I

.

(ii) The maximum initial' fill _' pressure shall not exceed 500 psig |at 25'C; g

. . I
(iii) The DOT Specification 3AA2015 gas cylinder shall be certified I

for an operating load of'2,015 psig, at least once every 5 1

years by testing to 3,360 psig; |
1

(iv) A minimum of 24 hours after loading with krypton-85 gas the I
krypton packaging primary containment shall have a leak rate I
of less than 0.0014 microcuries per second. The leak test I
shall be performed with the containment vessel within the N

lead shield container prior to placement within its thermal '|overpack; y

I
(v) Content of the package shall be verified by mass spec I

analysis; I
I

(vi) Acceptance, maintenance and use of the krypton package shall |be in accordance with the procedures and requirements of I
Chapter 7 end 8 of Westinghouse Idaho Nuclear Company, Inc. g

Report No. WIN-236, Revision 1, March 1988. The retaining ring shall I
be tightened around the gas cylinder to a 40 to 50 inch-pound I
torque; |

(vii) The position and securement of the krypton package within the |
Model No. 6400 is as specified in Westinghouse Idaho Nuclear i

iCompany, Inc. Drawing No. 059888; j
I
I

i 130
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f |
li l

|| (viii) Krypton package must be enclosed within a tight fitting ply- I

wood box constructed in accordance with Westinghouse Idaho |
l

|iI Nuclear Company, Inc. Drawing No. 059886. i
i Ii

I (c) Fissile Class III I ,

I I '

I Maximum number of packages I

| per shipment One(1) |
| 1

g 6. The polyurethane foam must be Instapak 200, or equivalent. I
lg

.
_

I 7. The maximum weight of the contents-including secondary packaging, dunnage, I

|
shoring and bracing must not exceed 30,000 pounds. |

8. Sufficient dunnage, shoring and/or bracing must be utilized to minimize secondary ||
g impact of the secondary packaging within the cavity under accident conditions. |
|

~ l
lI 9. Protrusions from secondary. packaging such as lifting eyes,'etc., must be positioned

i|I 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 g

conditions.; g

I .. ~ .
- 1

1 10. Contents must be positioned in the cavity such that the center of gravity of the i
I loaded package is substantiallyithe same as the center of gravity of an empty I

|l.. package. - - -

11. The cavity of the overpack must be;vente'd through an absolute filter to equalize ||
p pressure between the outside and inside of the overpack.
I

,
I
N

I 12. Contents packaged under the conditions of this certificate of compliance are 1
I 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 y

i by 10 CFR s71.53. g

| |
| 13. In addition to the requirements of'Subpart G of 10 CFR Part 71, the package must I
I be prepared for shipment, operated, and maintained in accordance with " Operating I

| Inspection and Maintenance Procedure No. CSK-003, Rev. 0," included in the |Westinghouse Electric Corporation supplement dated April 14, 1992. g;

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

|
'

| 15. Expiration date: June 30, 1997.
y

I I
I I
I I
I I
I I
I !I
I ||

} |1:

i i

| |
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U.S. NUCUEAR REGULATORY CORAGAISSIONsenc Ponas sie
CERTIFICATE OF COMPLIANCE -l**

Iw crn n FOR RADIOACTWE MATERIALS PACKAGES
o nevision wuween ..pacew.e soeunrication Huusen a paos uvueen rotat muusen races

6406 9 USA /6406/AF 1 4 i j
I

'

.encau
a. This certiscate is 6ssued to certify inet tne packaging and contents described in tiem a beiow, meets the appiscabie sefety standards set fortn in Titie io, code | |

of Federal Regulatsons, Pari 71," Packaging and Transportation of Radioactsve Matenst" |

ID. This certlAcate does not relieve the consignor from compiiance with any requirement of the regulations of the U.S. Department of Transportation or other
Iapplicable regulatory agences, including the govemment of any coumry through or 6nto which the package wiH be transported.
i 1

i
I

i

s. migre,iuys issuco on me ansis or a sarrty Anatvsis nagggegx4os ossgon on ggong i
I

. U.S. Department of Energy U.S. Energy Research and Development |
Division of Naval Reactors Administration Application dated i
Washington, DC 20585 JulyJ9 1977, as supplemented. I

fh[d M E h/. I l

.% c6 e. ooexrt wuusen 71 6406 I

,I# conomous sy v).
This cattihcats is conditional upon fulfilling thefoquirements of 10 CfR Part 7t, as applicable, and the couthtions specified below.

5, T9 O I
I* m

. \w m x7 *K(a) Packaging Qi Is
A I--

ModelNo.;(f,None specified ' 8 I
(1) ' gh C |F.QM @%* '

/%M ()(hiM
.

,? I yf i(2) Descriptio1f' Qf
%k x I l

Specific hackagi,ng 'is 'n6tfrejiiiired. Safety 3sindependentofpackaging. I l
,,

qstN N D IW Y%4
; f I; {s {5 QF J dp,'

U~)
Q'4k) A |

|'b) Contents

Type and for~m of mateEiad~ cd
:We .% V@ whp-

|I

,%% My.Qd Migf
%(1)

| C iV LQ %
Unirradiatedyf0el assemblies'ofjthe$following types;h"Q |i

eo ViiN " ff N l .I

55G Fuel [xN*riment AssembIy IEA) in the Ndel No. FEA shipping I
'

I (i)
container. /

, $ || ,

! (ii) S5G Double Fuel E rijdmt,Assemblyk)FEA) in the Model No. DFEA !
' 'M '" |I shipping container.

I I

II (iii) AlW-3 Removable Uninstrumented Subassembly (RUS) in the Model

| No. 25.0 shipping container. |
| |

i
| (iv) AlW-3 Prototype "A" Module or AlW-3 Shipboard "A." Module in the I

'
| Model No. 2.7/3.6 shipping container. I

I I

I (v) Rodded instrumented SIC fuel module in the Model No. 7481E12 I

| shipping container. |
| |

| (vi) SIC fuel module or SIC peripheral assembly in the Model No. SIC I

I bird cage shipping container. I i

l I

I I

I I

P I

L I

I I

I I

I 133 i
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| w: c n'' "'' conomous (continveo
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Page 2 - Certificate No. 6406 - Revision No. 9 - Docket No. 71-6406

| -6.(b) Contents (Continued)

(vii) SlW-3 Removable Subassembly (RSA) in the Model No. SlW RSA/Hetal Box.

(viii) 55W-2 Removable Subassembly (RSA) in the Model No. S5W RSA/ Bird Cage.

(ix) S5W-R2/R3 or S5W-2 module in the Model No. S5W New Module container.

(x) AlW-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

8REGgshipping container.

(xii) D2W rodded fu Ng or unrodded corner ypp D2W fuel module in a
Model No. 6 ITshipping and storage contiallrer. Rodded type fuel
module sha ave a control rod and control Iortolddown device installed.

U

(xiii) 57G unit 1 or reactor cell assembly in LMpdeho. 658EIAB
shippignd" e container, with sh gcla$ installed.

(xiv)AdvanpNTestC | weJ4 4 7ue ter or ATC3 age assembly fuel
clust b in a Mod 60 60Cl ofdfier. O

(xv) DIG f 1 modu e ! b^. shipping 63Ritainer and DIG'

d,h6]M 3Al elP57381 shippingRemo$rtrie Fu s' RFA) in ' Not/
ddown #evice need not beconta M r. tr ah< c Hi

instaWed in G
'

'nn<u I i..# |fg .h
g -

: e %

(xvi) DIG Rehble M- .Jhk el No. h)Al or 57381 shipping
.

containe# LQ ] gg @
-F

(xvii) PWR Core d 2, 3 or rod ed seed fue sembly or PWR Core 2
(Seed 1 or odded seed fuel assembly, ge;. unspecified shipping:

! containers.

(xviii) PWR Core 1 (Seed 2, ork ukod d fuel subassembly or PWR Core 2s
(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) SSG type unit cell in a Model No. 658ElAB shipping container.

(xxi) AlW-3 Prototype Peripheral Subassembly or AlW-3 Prototype Center I )
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.

.

[

E
E

| 134 |
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I
'

I

5.(b) Contehts (Continued) !,

|

(xxiii) S5G Central Subassembly ,|

| (xxiv) S3G-3 Removable Noninstrumented Fuel Assembly (RNFA) in a Model |
No. 95K-218 shipping container. |

I

(2) Maximum quantity of material per package
]

(i) One fuel assembly as described in 5(b)(1)(1), 5(b)(1)(ii), |5(b)(1)(iii), 5(b)(1)(iv), 5(b)(1)(v), 5(b)(1)(vi), 5(b)(1)(vii), i.

5(b)(1)(viii), (1 Q/5 1)(x),5(b)(1)(xi),5(b)(1)(xii), i,

(1 tv)9 1)(xvi), 5(b)(1)(xvii), I5(b)(1)(xiii ,

5(b)(I K ), 5(b)(1)(xix),Wxiii,and5(b)(1)(xxiv).Q}([xx),5(b)(1)(xxii),
I

5(b) 8 l
,

i

(ii) T el assemblies as described in 5(b xv).'

(iii) geeRugssemblies as describ C5(b)M{xxi).
W C III |(c) Fissile Class N gp

'

w$ Q i |
x .

W Tpmgj .

jj Maximumnumbergpackages
-

s
,

(1) Forthechents . fj, f Ir '
i

5(b)(1)(iv)C) 5(b i)Ts .Ml Q ){1).{xil), 5(b}}l)(xiii), I-

5(b)(1)(xiV)', 5( ,1 Q .( L sk i 5(b) 1)Jxix),-5tb)(1)(xx), I

Yll),g;;(& ,% |5(b)(1)(xxi h, 5(b i ( b ! B (
2)$1g)(b)(2) iand 5(b)(1) v), ' rt _.% gand 5(b)(2)( : 8 1 (one) i

'

O(2) For the content cribed in i-

5(b)(1)(iii),5( v),5(b)(1)(ix),5(b)(1)(x)hr I

5(b)(1)(xviii) and ite4 in 5(b)(2)(i): y 2 (two) -|
*

k . | |(3) For the contents describ i
5(b)(1)(viii) and limited in 5(b)(2)(i): 3 (three) |

I

(4) For the contents described in I
'

5(b)(1)(vii) and limited in 5(b)(2)(1): 4 (four) |
'

|

(5) For the contents described in 1

5(b)(1)(xvi), and limited in 5(b)(2)(1): 8 (eight) j

(6) For the contents described in |
5(b)(1)(1) and 5(b)(1)(ii) and limited in 5(b)(2)(1): 3 (three) of i

5(b)(1)(1) i
plus 1 (one)

,

of 5(b)(1)(ii) j

|
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Page 4 - Certificate No. 6406 - Revision No. 9 - Docket No. 71-6406'

,

i

i

6. Commi'ngling of packages for Fissile Class III shipment is authorized provided
that the sum of the ratios of the number of packages of an individual type to

;

be shipped to the maximum allowable number of packages of that type per shipment ;

does not exceed unity. |
|
!7. Expiration date: December 31, 1997.

REFERENCES

h cation dated July 19, 1977.U.S. Energy Research and Developm i

Supplements: Department rgy letters G#5868 dated adbery 4, 1978, with
enclosures 6291 dated July 13,1979; G#7609 #ated September 30, 1983;
G#C85-04 ted April 19,1985; G#C87-8027 dit4dsDecember 23, 1987; and

"#

A> }4G#92-036 ated September 11, 1992.
y y. g

FOR THE U.S ,ARREGULATORYCOMMISSIONg ,d- (/g g,q
0L !

i s& -n .

E%e-
. Charles - nald,$ Chieh

a

h== : $j - hia i Mri Bia'nch'

g ^#g*
,

[ tv | Vf~Saf ' sand @4I @ .

&|

| O e
'

li J"SS c7
L d W g 4 O'

OCT 141992 Y 9 / N..

i
Dated: / .e

,

| ++***
I

I

I

I

I

I

I

I

I

I

I

I

I

I

[
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senc Ponas sie U.S. NUCLEAR REGULATORY cot 000lSS40N
== CERTIFICATE OF COMPLIANCE I

wcran FOR RADIOACTIVE MATERIALS PACKAGES I

|irc arwicare amen . neve m m eca e escuos ioaureor.ow wousea a.eaosuuu an .. row , uusen caus

6441 5 USA /6441/B( )F 1 3 i

Inravana
a Tnis ceruficme m 4 ause to cerufy that tne packaging ano contents o cnboo in nem s beiow, mem the appicabie safmy standaros et fortn in Tm io, coa. I

of Federal Regulations, Part 71,"Packagsng and Transportation of Radioactwo MetensL" I

Ib. The certficate aces not relieve the consignor from complance with any requirement of tne regulations of the U.S. Department of Transportation or other
appicab4e regulatory agencies, including the government of any country t*irough or into which tne paClunge will be transported. I

I

I

* 7 'm E IIo''E'*O* J"**' **** ' * *^"" ^**** "Yiru"'No'to'ef^7,c^fr'|$'* CMS"c ^r*on**4' ,"carion."
t

U.S. Department of Energy Safety Analysis Report for D2G Power Unit |
Division of Naval Reactors Shipping Container dated August 4, 1969, i

'!.\. D h gglemented.
Washi.ngton, DC 20585 , ,asesu I

-h/. l4
.i w e. oc a er uuussa CT1f6441 I

Ia co~orras t (,) 'v0 ,
IThis cetmc.t. i. conottionai upon fummna tnesequirem.nts of 10 crR Part 75, s. appiicabic. and ine coaintion. ap.cifico b.iow.

<< '
- l

Q ts |s

| | C'") S N' /'

(a) PackagingQ7 [. A. I

(1)Modebo.: # C |
' Unit O [ [D2G Io'wer //* \ 4 O 'E4c' )p(2)Descption p Q N- l

_

NniNh'ippingconta SIsemtby cons ts of five mainThe D2G Po
assemblies;5Q)^thehriel : asie' b)yd2)6the;apperyver, (3) the lower |coveC4) thejaain ship;ii: ni dgand (5)tthe baral trunnion supports. ii

i To prepaye tiie-yowlec3tgitJsh logicontainer forjsMpment of a power ii

unit, th[e contniner., barre 14spotatedpf,o'the vertical position, the upperII

cover 1 removed and3thWpowerivhit is;1oaded fato the barrel and secured I

in the co(ttjner with eight! [8)9hi(pping studh." The upper cover is then
I

|I

I

| installed and-the containe'r'is rotated to the) horizontal position for
shipment. The' container assembly is 31 feet long and 8-1/2 feet wide and |i

i it is attached tojai. government ownedspermanently assigned depressed i
i center railroad car; fWmakimuelhelgttt above the rails is 13 feet,10 I

I inches in the shipping conffguration. The power unit is shipped complete i

I with design control rods and mechanisms installed. I

I I

I I

I I

I I

I _ l
I

'

I

I I

I I

I I

I I

I I

I I

I I

I I

I I

I I

t- 1

I

I I

I I

| m 1,
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Page 2 - Certificate No. 6441 - Revision No. 5 - Docket No. 71-6441
i

5.(a)12) Description (continued)

The closure head in a Type A and Type B power unit contains an integral
bolting flange. This type of power unit is retained in the container by
means of eight shipping bolts which clamp the power unit to the barrel
upper flange of the shipping container. The control rods in a Type A or |

B power unit are restrained in the power unit by means of control rod
hold-down latch pawls located in the upper control rod drive mechanism.
The Type C, D, or E power unit is also retained in the container by means
of eight shipping bolts but because the closure heads on these power
units do not include a boltin9 flange, a special shipping ring is used to
clamp the closure head ege I tridge assembly to the barrel upper
flange of the shi in tma t. Wejcontrol rods in a Type C, D, or E
power unit are FTn in the pow W' 1Abymeansofreboundand

j outmotion la ocated in the latchin etion of the control rod
i drive mecha . The container assembly wa(gp about 100,000 pounds
] empty an ut 270,000 pounds loaded. v

A(3) Drawin q ,

Thepidpaging ructed in accpr 'with Bahtwin-Lima-Hamilton
R4555$1, '. and R-12Q47, Rev. K, andCorp $ittion Dra o

f f rpof tien gjNos.955FM2,Rev.5,and
West 3;) house El972DM , Rev. 5.bt & >%d

i

-

' _

? ,1 ! {
-

'

- . p
g".MW,(b) Contents 3%

' [\g~ ,/cy
5i

Y ' y; $:% s ,

; (1) Type a fort _ der |1
' ' %

Unirra d ih55 in Nav Reactors Type A, B,

fi)it dipe barre $nirradiated fuel' C, D, o - ower uni c
assemblie osure head, toeghulsms and associated hardware, with all
design con ods and mecWatifsms installedN

| P
erpac%(2) Maximum quantit of te 1

'

One power unit as describid n 5(b)(1).
,

(c) Fissile Class III
,

Maximum number of packages per shipment one (1)
4

; 6. Expiration date: December 31, 1997.

_.
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Page 3 - Certificate No. 6441 - Revision No. 5 - Docket No. 71-6441
- ,

,

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 October 18, 1974; Knolls Atomic Power
Labor.atory letter CGN 85542-250, dated February 5,1981; and Naval Reactors letter ;

NR:RR:ESSNIDER G#92-03731, dated October 7, 1992.

F $ g NUCLEAR REGULATORY COMMISSION

e GL4 7 s/
Transportation Bran,ch , Chief
Charles E. MacDona 7

#/

g) , Division of jud rds d(/
Transpor 4t4 f NMSS

Otc 1 0G A<t n 4 (Date: A 7= i, ,,

z.LLL
'

,
,% +,'

| . + ++++
1

f
-

i

|,

,

t

i

'
.

%
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| a cra rt FOR RADIOACTIVE BAATERIALS PACKAGES y
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I

i . p ,F o rmwuuman

6553 6 USA /6KR1/AF ! 2 |
,

i -'
| '' Me,,,,,c.e 3,,ued io oe,in mm mo pac =wne d content. d.ecreed in um s t*w. mea ** epp'a** a'*Y *a8*'8*"*'* '"nw sa code |
i

of Federal Regulations, Part 1,"Paceta06ng and Transportation of Radeoective MatensL

I ti. De carescano does not re4sove the cons 6gnor from compliance wetn any requwement of one regulations of the U.S. Department of Transponetion or other
i e,,,,ce, e ,oguinary agenc , inciuding tne gow rnment of any country mroven or into =Nch ** p*cuo' wa "*"*p

"*8-
|

I I

I I

||
N ""

. nas,c,u,,wgp;s m,magoa me mass OF A SAFEW ANRM,Ran
, o E ON R C O AT M *

,,,

| U.S. Department of Energy Safety Analysis Report on the 'Paducah Tiger * I

I EH-33.2 Protective Overpack for 10-Ton Cylinders of I

| Washington, DC 20545 Uranium Hexafluoride, Report No. KY-665, June 16, I

and pplement 1, dated May 20, 1977, as |i

| t' O
0QhsKna l |

| _\L oocarT wuumen i

' of 10 CFR Part 71, as applicable, and the cohditions specified beiow.
| h condnional wien futhmng

,

|
'a o
|

s~

i (a) Packaging N ,A

I Co \ MD I'

I (1) Mehl No.: . ah Tiger A
I

<

,

(2) bcriptionk 58 ] C
A protective $ ir n[McMorovT l i :4 O

i i
,

s3mpact and3hemal resistance'

i
i

f If'or the Mo' del 10-ton iiipfWder. . Jhe cylinder is a welded i
I tQel,3,

ct.waTL | de! jlinder has;44108.9$t *g,
and has as'4El temater,121Finchef-lon I

~ $/8-inc' volume, and is |

I r dhd at ig * Osure. ;31Wprotdctive overpack has |

| oTrall I
~

lyf153 inches'x 76 inches x 72
inches. a. ,oni sis |whictijre clamped andTs'ocured ytwo parts Ybody and a lid,

"
i e

by Jour, 1-3/8? inch ratchet type i|

nd eight, I*-R4dhth guide pinsW'embled overpack consists- |
itted with 3/4-inch || binder;

I high st h latch pins. The closede$ ass
| of an out 1/ inch steel shell back'ed*on both long sides, top and I

I
s

i
bottom by two

ebuge . stainless [ steel breakaway plates.f aW8-inch stainless steel breakaway|
- The

I valve end is pr
| plate. A centrally located 3/16-inch steel shell, 60 inches in I
I diameter x 128 inches long is separated from the outer shell by I

,

j fire retardant polyurethane foam. The cylinder is held in the | |

overpack by rubber shock isolators. Four mild steel brackets are I !i I '

i provided on the body for li.fting. The four ISO corner fittings on1

i
I each of the lid and body sections may be used for lifting. Four, i
I 2-inch bolts are used in conjunction with the ISO corner fittings I.

I for tie-down. The package gross weight is 37,500 pounds. I
'

I I

| (3) Drawings |
1 I |

! I The Paducah Tiger overpack is constructed in accordance with i'
r Protective Packaging, Inc. Drawing Nos. 32301. Rev. B and 32302, I

'

| { Rev. B; Union Carbide Corporation Drawing Nos. EM-1207-A, Rev. 9; I

; ( g EM-1209-B, Rev. 10; EM-1209-C, Rev. 7; EM-1209-D, Rev. 8; EM-1209- I

E, Rev. 4; EM-1209-F, Rev. 8; EM-1209-G, Rev. 6; EM-1209-H, Rev. 3; |
-

and EM-1209-J, Rev. 1; and Martin Marietta Energy Systems, Inc., i
Drawing No. MSE17418A, Rev. 5. i

: |
| 140 1
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I

I

.ge 2 - Certificate No. 6553 - Revision 6 - Docket No. 71-6553 |,

| |
1 |

-

| 5. (b) Contents I
I I

| (1) Type and form of material l

i

| Solid uranium hexafluoride (UF.) at not more th'an 4.5 w/o U-235 !
I isotope enrichment, and an H/U ratio of no more than 0.088. I

N I

(2) Maximum quantity of material per package, j

i The maximum weight of UF. not to exceed 21,030 pounds (9,540 kg). |
*

|( The maximum U-235 conte t to exceed 619 pounds (280 kg). g

,1 (c) Fissile Class /I
| 6. The Model No. 48X der must be fabricated, in gthed, tested, maintained, |
| assembled, and u n accordance with American Nati Standards Institute i
| N14.1-1990. Th linders must be fabricated in acco e with Section VIII, i
i Division I, o American Society of Mec neers (ASME) Boiler I
I and Pressure el should be ASNE ed I

CFRPabl,eachpackage7. In addition the requ o

|| shall be mai ined, op nd puent i cordance with i
r Paducah Gas s Diffusi S Procedu CH-423, Rev. 0, i

dated June p 1992.,g |
,

| 8. Use of the M cyli i i t n i i /'' g |
' <

,

! 9. ; . 1 1 J y app d for use under the !general licen$povis
The package a riz -

(. u. .|
s av

j | 10. Expiration date:Y ember 30, !
I!

h |Q REFERENCESi i

Safety Analysis Report on the "PkcaMi@bi e Corporation Report No. KY-665, June
-1

t ye Overpack for 10-Ton !| "

| Cylinders of Uranium Hexafluoride. UrNDn FR|

] | 16, 1975, and Supplement 1, May 20, 1977.
|

! Supplements dated: June 10 and 14, 1988; July 1, 1993; and August 15, 1994. |i

: I i
! I FOR THE U.S. NUCLEAR REGULATORY COP 911SSION i

y|^| GM
I Cass R. Chappell, Section Leader |

| | Cask Certification Section i

! | Storage and Transport Systems Branch I

; Division of Industrial and I

| Medical Nuclear Safety, f#iSS |i

| | Date: 04/21/95 |
|| |iI 141
: I
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U.S. NUCLEAR REGULATORY COtsesisS60N Il asac poems ets CERTIFICATE OF COMPLIANCE II *e=

I '8 "" " FOR RADIOACTIVE MATERIALS PACKAGES
D.REvtBaON NUMBEM C. PACKAGE IDENTIFICATION Nt-*9 d. PAGE NUMBER e. total NUMaER PAGE'S

to TE NUMBEM

|
8 USA /6568/A 1 3 i

I

|p

a. Thes certFicote is issued to certify that the packaging and contents described m itern $ below, meets the applicable safety standaros set forth in Title to, Coce
t pw.au.t.,

|)
of Federal Regulations. Part 71," Packaging and Transportation of Radioactive Material" ||

| b. The certificato dose not relieve the consignor from comphance with any requirement of the regulations of the U.S. Department of Transportation or otherI
,

| apphcable regulatory agencies,6ncluding the govemenent of any country through or into which the package wW De transported.

! I I

I I

"." sum"o5ffE".*r"Jf " * **** " ^ *^" ^**'** "'EEEEo"oeI5E'$$?"nS"ca^r'%''AlsT"cATm ||
'

" "

| |
'

I
,I Tennessee Valley Authority Tennessee Valley Authority application

I

i 1101 Market Street dated August 16, 1976, as supplemented. I '
!

.

m rm - II Chattanooga, TN 37402 p'rh lit Or.I e I
-n Nou.Ea 71'-6568'

I i U
|I .U" %d.

i co.orrioNs is condinonsi upon fumuma tn.requirem.nt. of so cra part ri, s. appiicabie, and ine conaition. .pecified beto . ,| The cetm.

| e Q |

| (a) Packaging @ SN f', Y . |
~ ~ *

| l!./ Wh /M I

| |[gf(1) Model ,5q,: LL-60g$0.N gg 7i

k / \ (* I

N 4 [s ^4 /gy[1 (2) Descrfkion r, |
|

'.,_.

sflape 93daches lorig,and 82.5 inches in I

The cgs 4 is cy}}ndr'icalg' Q-)/2,d'ncfiesIthick' is encased within thediameter. Leaf *3bieldtpg, I,

inner apd, outerestAel 'shylls thd afeieldeddo a laminated steel base I

I

plate a,ssembly@lttfoTtTsP|fic.irchhh~e30p of the^ cask is a partialiled cover fsiap;tbEl plateiassembly' secured to the topI
flangeby)6stee
length stepl shdll of' !

'

seals at the>Jop cover (1/2pirich3h'icknessF Silicorie'0-rings provideantatallylugs;!TheinnercontainerisrightI

circular sfeebcylinder witfvu ' capacity 'of 150'c0 ft. The total weight * I

when loaded,'if)pproximately 73,000 pounds 7v
- I

< s
'

I
(3) Drawings k

The packaging is constructed in accordance with the following ATCOR Inc. I '

Drawing Nos.: 0568-B-0005, Rev. H; 0568-C-0008, Rev. E; 05268-B-0010* I

IRev. E; 0568-B-0016, Rev. D; 0568-B-0018, Rev. A; 0568-B-0025** 1

I
'

0568-R-0001, Rev. J. I
I

I

I
I

I

I

I

I
I
I .

I f
I i
I

'

?

I

I _ _ _ _ _ _ _ _ _ _ _ _ _ , _ _ _ _ _ _ _ _ _14 2
!
I
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; | Page 2 - Certificate No. 6568 - Revision No. 8 - Docket No. 71-6568

i I
.

i |
; I (b) Contents
i I -

| | (1) Type and form of material
I

I
i Process solids, either dewatered, solid, or solidified waste, meeting

i

i the requirements for low specific activity material in sealed containers.
I

'

|
(2) Maximum quantity of material per package;

Greater than Typ' A quantity of radioactive material with the weight of -

'

| e,

I
the package contents and secondary containers not exceeding 12,500'

| pounds.

I 6. (a) For any package contai rhh c substances which could
! | radiolytically gener tible gases, ep ination must be made by
I tests and measure r by analysis of a re, pres'estative package such that

i

I the following c a are met over a period of t % that is twice the
I expected shi ime: v

ted must be limited t [mbIla$gantity that would be no
-

I

I (1) The hy Fage r
| more & 5% (orequivalent for other inflannable;

{ i
gase the s co t er g if presetTt at STP (i.e., no

I more n 0.063 ft f*l4.f d70'F);~

,

(ii) The I ndary$ with a diluent |
st be ine @ in those portionsco n c

,

4f{ e%b
volustr jI to al a re th t be lim 5,

I
| / ent on greater than 5%. |

; oftigackq ' n i n i;

| For any pac ed t c n r i r tr rt, the secondary container i' i

; I must be prel df r pjq ~

inwh(e6determinationfor
; I as generati is ma ; . when package is prepared

sealed) and be ompi i e ex shipment time.
,

i (b) For any package d within 10 days of prepad n, or within 10 days1

i I after venting of c or other secondary contaiWrs, the determination in
ryriction in (a) above does notaboveneednotbemaga t ti

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

I (1) Each package must be maintained in accordance with Reactor Cleanup Cask'

I Maintenance Program in the supplement dated February 20, 1991.
)

| (ii) The package must be prepared for shipment and operated in accordance with the
; i

Reactor Cleanup Cask Operating Procedure in the supplement dated
| February 20, 1991.-

j l

l<

I

|
*

I

,
I.

i

<
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1 I
| Page 3 - Certificate No. 6568 - Revision No. 8 - Docket No. 71-6568 I

I I
I I

I I

8. The package authorized by this certificate must be transported on a motor vehicle, !|
I railroad car, aircraft, inland water craft, or hold or deck of a seagoing vessel I.

I assigned for sole use of the licensee. I

I I

; 9. Fabrication of additional packagings is not authorized.

i 10. The package authorized for use by this certificate is hereby approved for use under |
| | the general provisions of 10 CFR 571.12. I
'

I I

|
11. Expiration date: March 31, 1996. | |

FE S h,

% ks1 I |

I Tennessee Valley Authority hicationdatedAugust 16,1976h |

I *O |
| Supplements dated: Oct 8,1976; October 5,1979; October'f1;j l980; and February i

20, 1991. f

F % U. . R REGU TURY COMMISSION,

I %V >4 d I

| %Q Vcu-
- 7/ |

'~

Y z . 1|

MtDon'aidPChieA l

(AtionBy$h. ~4 d 1 n 1 e sI @
$ 's ;g jt

~ 4 II 1 a s ) 0-

Lgafagitards ? |
l Q W4 i P S i H
i

5
1 0 1991 9Date: /g $o j

,-,

! O
! # * * 9t M |

. ,

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

1, I i

I I

I I

I I

[ |
l

..

|

|

|
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I
'l U.S. NUCLEAR REGULATORY COGAGAISSION

I E "' CERTIFICATE OF COMPLIANCE |
'

i

| io cra ri FOR RADIOACTIVE MATERIALS PACKAGES |
1

,

Nuuman a REvmio** NUMOta E PACuGE IDENTiFCAT ON NUWDER a PAGE NUMBEM e. TotAW_must PAGEiBI |g

I convirE4 22 USA /6574/B( ) 1 1 I
I [

''
entie,r.eie e inued to ceroty inst the packaging and conwnts described in nem s t iow. mean tne apphcaba saray sandards wt form int'tw to, code

, |
of Federni moguist ons' . Part f 5 " Packaging and Transportation of Radioactsve Matenat"

l | b The ceraticaw does not rehove the cono6snor from compience with any requirement of the reguistsons of the U.S. Department of Transportation or other
I apphcaue reguatory agenc=a, including the govemment of any country through or into which me package *dt be tran*po'''d- ;

'

i I
,

I I

| * **,c,g,'$75 '* esuso on me aAss or A sArun Anate,agg,gAgg,yg,sg,0N |
R "'

|PO T A CAflON-,,

| I

| Scientific Ecology Group, Inc. Scientific Ecology Group, Inc. |
'

| 1560 Bear Creek Rd. application dated December 27, 1990, as i
. i Oak Ridge, TN 37831-2530 D. supplemented.m i

l siLQe- |
'

I C
j i _i u a oOcxrf Nuussa 71-6574

i

# EcEw is condinonsi upon tustnung tje ruiremente et to cFR Part 71, as applicab6e, a t cohalicons specWed below.i
,

| e o |..

X f7 |Packaging!@@Mb
|

1 (a)
i | / Y: W 7

"~"

/ | |
r*. I

(1) Mode 1Jo.: 3-82Bf<x &e h
'

I
,

: u s e |\ !
; I j ry,

' ~ ^ kg 9;y -
(c ;p r

'; i 3 (,,! | (2) Descrjption
% T; R h, y/

kyi i
h m |I p

' I The packaginggoiislsts of a steel-Jeadesteel annul 6s cask fabricated in I

thelform obCr.igh'tterrcufa]r )linder'andtthr.ee different types of innerI I
I

cask wall consjibof-ad/8 ddiameter byI74.5 idh'es in height.the qther, OThe'.shi&Tdedjoa,sd p'losed at;one end"and a lid closure at|

i contajners.
15'66225 tiiches li The! '

'lochsihneG|steelshell',3-3/4inchesoflead i
i

shielding, on -~in'ch; outer stielsshelly and a steel flange connecting the ir

two shel}sp The cah out'er' shell is5surrounde'd-by a one-inch layer of I

.
insulating material and cinn'eiFin 11-gauge steel. I

! gO e7 I

The lid, sealed by,.a silicone flat gasket, is bolted to the cask body. |
'

A cylindrical shield plug 'it~ghket.' Lifting and tie-down devices are I

is located 11n the center of the cask lid and i
is sealed by a silicone.fl
attached to the cask body. Impact skirts, consisting of removable rings I

i of shock absorbing foam, are attached to the ends of the cask. I

I

) (3) Drawing |
|

The package is fabricated in accordance with the following Scientific i
; Ecology Group, Inc. Drawing No.: STD-02-076, Sheets I through 3, I

; Revision 7. I
1-

I

I
I
I l
i
I

I

I
,-.

|4

11
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|
: rorw eigA

| l

j Page 2 - Certificate No. 6574 - Revision No. 22 - Docket No. 71-6574;

: I

.
l e

! | s

i I (b) Contents
I

; |
(1) Type and form of material

| Byproduct material consisting of dewatered, solid radioactive waste,:
including spent ion exchange resins, filter sludges, solidified-

|

! I evaporator concentrates, spent filter cartridges, and contaminated or
I irradiated solid. materials.

]
; | (2) Maximum quantity of material per package
1 I Greater than Type A qa(RitS6fR. duct material, which may contain notro'

I

i I more than a Ty ACqtentity of Tiss'ilahpaterial, provided the fissile
! I material doe Mceed the limits speHRin 10 CFR 571.53. The cask

I contents au contained within one of the / n110 wing inner containers

| and limit
.

follows: Q
,

| | (a) sable cylindrical containers 7co*ted cov}ructed of metal orhig in@rSiy
plastic with tight ers. A maximum decay

I

| $ load y Btu /hr. -f

! | (b) h o pallets k f ur al j 'd size co ners per pallet.
a(uns to beIc ~ ct4pf,) met'al igh integ plastic with a

| |

j l fghtly a max' ay bept 1 of 84 Btu /hr..

I
'

(c) $ pa rea$ ,! b ; [
~tegrityEylasti ith tightly fitted

run co ners. Drums to be

| constru _ me D 1 1 3. 1
L

,
i c@rs. g hp af 116 B .

/ko ic sub es which could
I 6. (a) For any pack e ont era
I radiolyticallyYgenerate comTustiblej'ases, term on must be made by

; tests and measur ts or by anflys}s of a repre tive package such thatI

| the following cri are met over a period of H me that is twice thei

j |
expected shipment time:

. 4AMt g
1 1

; I (i) The hydrogen generated sillat 2114Yted to a molar quantity that would be ;

I no more than 5% by volume (or equivalent limits for other inflammable4

| gases) of the secondary cogtainer gas void if present at STP (i.e., no!

more than 0.063 g-moles /ft at14.7psiaand70'F);or: |
I

I

| | (ii) The secondary container and cask cavity must be inerted with a diluent
I 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'

I must be prepared for shipment in the same manner in which detemination for
I gas generation is made. Shipment period begins when the package is prepared,

j l (sealed) and must be completed within twice the expected shipment time.

I
j-,

|

146
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Paga 3 - Certificate No. 6574 - Revision No. 22 - Docket No. 71-6574 I

I
I

(b) For any package containing materials with radioactivity concentration not |exceeding that for low specific activity material, and shipped within 10 i
days of preparation, or within 10 days after venting of drums or other I

secondary containers, the determination in (a) above need not be made, and the I

timerestrictionin(a)abovedoesnotapply. |
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, i
I

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

I

(a) The package shall be prepared for shipment and operated in accordance with the |operating procedures in t sampliiheEt Aated March 13, 1991. ip a suQ g ,

(b) The package shall be %a ined in accordancesutth the maintenance program I
in the supplemen ligted March 13, 1991. T[ |

9. Except for close fi ng contents, sufficient dunnage, s ring, and/or bracing |
must be utilized to sinimize secondary impact of the , contents,within the cavity i

underaccidentcgitioch ransport. 4'

Priortoeachshnt,t T9 n the gain.co pndthesela on the shield plug I| 10.
r must be ingpected. The seals jf the inh Con)ty3a1 ?ls b

cover, if openef'|= or if th
shows any/v.i ible defects or'every 12 months,| must be replac
" ' ' ~ i

F=- .

"' . m.g, R ij whichever occurs irst. i
f, -

i

_1. The packaging smA be te i Mo'rdanceMith',gection JC2.2 of the I
d L

g i ; - '-9 M Iapplication.
- 2

.

f p i
12. Model No. 3-82B ing ( M n2 h?a'ccordanWOwith Scientific |

Ecology Group, In awin%'iniQSTD42 975geetiF1' through'3 Rev. 6 are not g

/ , 1991. 4 / ' N * ?/ % l
~

authorized after M 3.1
d~ ,C |v

13. The package authorize dhis certificate is hereby'ap, proved for use under I
the general provisions o /f0 971.12. y |

. . 6 dy" W I
14. Expiration date: April 30, 199 . rs M .

I

I

I,

REFERENCES | 1

Scientific Ecology Group Incorporated application dated December 27, 1990. !|
'

|

| Supplement dated: March 13, 1991. I i

| |

FOR THE U.S. NUCLEAR-REGULATORY COMMISSION |
| |

| b $/bu b w
| Charles E. MacDonald, Chief -l.

Transportation Branch |,

| Division of Safeguards ;'

! APR 11 1991
and Transportation, NMSS i

Date: |
,

'
|

--- m... .. .. . . . . . ... . .
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u.s. NUCMAR REGut.ATORY COtRNSSION
| Iune pones m

CERTIFICATE OF COMPLIANCE II seu
'8C'" " FOR RADIOACTIVE MATERIALS PACKAGES'

i . CERTWICATE NUMI,ER ti REVislON NUMRER c. PACKAGE IDE,GIFICATION P" ^^ 9 c.PAGE'8_ M 9 e Toi At NUWsER PAGEs

|6581 22 USA /6581/AF 1 3
i

|

a PnEAusts |a. This certificate es issued to certtty that the packaging and contents desenbod in item 5 below, meets the applicatWe safety standares set forth in Title 10, Code
iof Federal Roguetsons, Part 71," Packaging and Transportation of Radioactive MatenaL"
I

b. Tne certincate does not reiieve the consignor from compience witn any requirement of ene regutstions of the u.s. oopartment of Transportation or otner I
appiicabie reguietory .g.ncies. inciudme tne government of any country through or into wn cn tne package wm be transported.

I

I

s msypCAys esuco on TuE nasis or A sareTv Anatysis,RpTgTsg pOEgsyngAaPticgA- |

Siemens Nuclear Power Corporation Advanced Nuclear Fuels Corporation application |
2101 Horn Rapids Road dated October 15, 1990, as supplemented. i

iRichland, WA 99352-0130
lrm ry r~

'OM h C h / < 581
l

C I
s.ooexrTuVusEa 7d6,% v I

t () vf,
4 cosomous

Twi. certificate is condition i upon fuefama ppquirements of 10 CFR Part 7t, as applicable, and the condsnons specified below.
'

Q l
a *

Ir(a) Packaging h ~' N 48 I

|Model NoA!j 51032 k g( 7g A
(1) ,Wk f r e.~
(2) Description ph '~;;D || ffQ 4/ i

Q R J< / : WV D I

A steel shipping 3contabiehJorhl:_bundlis2 consisting 4f a strongback and I '

L I
'

MinimumO/8" tiicyyalM6*{y, shockImeGatEd to/a,stee13 uter container.xyW Elft*21ongSsteel svparators are bolted|
fuel bundle clampjug*assembl

l
between fuel bunBlesb Odter ;oomtaiher?ft approxifnatelP43" diameter by 216" i

ttie*i aIck' age, inc16 ding centents, is 7,400 ilong. Th'efinaximumsisejght,sn i
v%pounds. *Q MM ^~~ '* -F |

k Qw A ,. cs x j iy
o .m e

(3) Drawings y. y47 gj |
m'j

The packaging fconstructed a.ibn W it nd assembled in accordance with: i
! Y Iu

i Jersey Nuclear Company 4 tawing,No.: Ar g

I VWK D I'

IJN-200002, Rev. , I

and Exxon Nuclear Company, Inc., Drawing Nos.: |
|

XN-NF-303,359, Rev. 2 1

IXN-NF-303,360, Rev. 1
-l

-.
'

XN-NF-303,898, Rev. 1
I

XN-300,607, Rev. 1
XN-300,609, Rev. 1 |
XN-NF-303,364, Rev. 1 i

I

and Siemens Nuclear Power Corporation / Advanced Nuclear Fuels Corporation I
IDrawing No.: I

EMF-303,897, Rev. 2 |
|

|
|

|

148 I
I
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CONDIT90NS (continued)'

j Page 2 - Certificate No. 6581 - Revision No. 22 - Docket No. 71-6581

!

; (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 5.04

w/o in the U-235 isotope. Cladding must have a minimum wall thickness of-

0.02 inch and a minimum nominal pellet-clad radial gap of 0.003 inch. The
maximum length of the active fuel region is 196 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 .

squareJarray 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 i

| cladding must have,an OD not less than 0.355 inch and not greater than
,

0.380 inch. Theifue] rod arrangement _is is shown in' FigJre 11.2 of the
i <application.

.

7. . .

. . ..
,

j . .;. j ._ _...-
'

4 I (iii) Fuelissemblies. consisting sof.anyinudber of.. fuel rods in a square array
with maximum . assembly cross section of 8.25. inches square. The fuel rod
cladding mustlave an 00: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

;

i
diameter of 5', inches. The fuel rod cladding.aust have an OD not less
than 0.260 inch'and not greater than 0.500iinch.

s
, . _ , 'y

i (2) Maximum quantity of material,per package- ~

Total weight of fuel assemblies, or fuel rods and rod containers, not to
; exceed 3400 pounds, and

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

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.

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

Two rod containers.

'c) Fissile Class I |
1

_ . >
5



._.

,

CONDtTIONS tcontmuod)

Page 3 - Certificate No. 6581 - Revision No. 22 - Docket No. 71-6581

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.
The 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, and 2.5 of the application.

9. The fuel assembly cross section is defined as the rod pitch times the number of
rods on the edge of the assembly.

10. Rods containing gadolinia or other neutron. poison are authorized but not required.
!

11. 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.

(b) Each packaging shallybe maintained in accordance with the procedures in
Chapter 3.0 of the application.

.

. .

(c) Each packaging shall meet the acceptance tests in Chapter 4.0 of the
application.

-

.
_ . . . .

The package authorized by tiiis'feertificatells'hereby approved for use under the12.
general license provisions of 10 CFRil71',12.

j 13. Expiration datei May 3'1,.1999. '

.

! REFERENCES
,.

,

|
Advanced Nuclear Fuels Corporation application dated October 15, 1990. p

| Siemens Nuclear Power Corpora' tion supplements dated. September 18,1991, April 22,1992,h
i and January 25, 1994. - n~ w q*

1

1 L
I

FOR THE U.S. NUCLEAR REGULATORY COMMISSION I
|

3M

I Cass R. Chappell, Section Leader
'

I Cask Certification Section,

|
Storage and Transport System Branch

,

Division of Industrial and I, Medical Nuclear Safety, NMSSi
II MAR 15,199h

I Date: l.
-

I

i
I F

I
'

L[ !150
,

i

1
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! u.s. NUCUEAR REGULATORY CORAtelSSION
I

sac cone sie I
N ** CERTIFICATE OF COMPLIANCE !

I |

I w.s CERTIFICATE NR
crR n FOR RADIOACTIVE MATERIALS PACKAGES

1 b.REVIS#ON NUMBER c. PACKAGE IDENTIFICAYtON NUMBER 0 PAGE NUMBER e. TOTAL NUMeER PAGEs

|
1

6 24 USA /6601/A 1 3

I
.PREAnanLe

i e. Thes certificate is assued to certify that the packaging and contents described in ttom 5 below, meets the apphcable safety standards set forth in Title 10. Code I

of Federal Nogulations. Part 71.* Packaging and Transportation of Radioactive Material" I"

I
b. This certincate does not releeve the consignor from comphance with any requirement of the regulations of the U.S. Department of Transportation or other

Iapphcable regulatory agencies including the government of any country through or into which the package w6tl be transported.
I

I

I <

TNE eASIS OF A SAFETY ANALY$is R T OF THE E ES OR PPLICA ON |
'

. 7sgn,FpAysissyu
,I

Chem-Nuclear Systems, Inc. Chem-Nuclear Systems, Inc. application I"

140 Stoneridge Drive dated August 23, 1985, as supplemented. I' "

I
_

Columbia, SC 29210 m
*fxR H EG < n-6601

i
C C I
[. _\ b e. DOCKET NUMBER f

b () '''#h ,4. CONDITIONS g

j ,
This entracate is condit.onai upon fumng the r.auirernents of so crn er:ri 75. as .pphcabi. and tne conations sp.cified beio .

,

T Q |I 5-

I
(a) Packaging h 77

!
%

l4f $'$W f @6h
^

(1) Model ,Alo. : CNS 8-120A T m, s. ,/
<.,. i

1 a. M / ( y, a I,a e
2

I (2) Descrfption ba ?%y; jfQ 1G9 I/ i v4
ft| 9 Il The ppckaging.45. aNteel-encased, 4eadlMielded ship 3p ng cask which

we i g h s ) app rortsate ly'90,"00b'idoiin dsTwheri$l o aded e The~dask is 73.5 inches |.

in diam,eter bhS2Hnchesp |' sjth'ni~ effective cav}ty 62 inches in |
|

| diametedby 751/tihes long.; ahhieldinp5quivjuent to 4.5 inches of I

L lead ist hovidsd?byGFassets 1Shniuter she& is fabricated of I
Itwo, 3/4 inch thick % teem 1st'es\anTJMdnner sh'eH of 1/2-and 1/4-inch I

thick p1 tes The caVit96tsicle' sed aedisealed pCthirty-two,1-3/4-inch
bolts and Nilicone 0-ringiMithi'n a rd6essedaroove on the flange of the |
Shacklesareu(sedforliftingthepackaging?indthelid.A ste's} collar encircles the outer phen in the lid area.

.Icask.
Tie-down is I

g
accomplishedthroug@as. teel 4tructur(whichisnotattachedtothe I
package. The lid provid s s''eFer K threaded and sealed access plugs and I,

the base has a drain line. ' '
'

|
,

|
(3) Drawings |

1

The package is constructed in accordance with Chem-Nuclear Systems, Inc. I

Drawing No. 29008-1, Sheet 1 Rev. 2, and Drawing No. 29008-1, Sheet 2, I

Rev. 2. g

R

I
I
I
I

I

I

I
I

I

I

I

I
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Page 2 - Certificate No. 6601 - Revision No. 24 - Docket No. 71-6601
l'
l '

|
5. (b) Contents

| (1) Type and form of material
I

-

|
(1) Process solids, either dewatered, solid, or solidified in a

|- secondary container, meeting the requirements for low specific

|
activity material; or

| (ii) Solid reactor components in secondary containers, as
required, that meet the requirements for low specific

i

| activity material.
I

I (2) Maximum quantity g p r package

Greate tha e A quantity o dioactive material, not to
|

<

!

| exceed 000 times a Type A quantifjd 90 thermal watts, and 20,000
I pou - cluding weight of the contenist-secondary container (s) ,

'oring. The contents may include f4ss.ile materials provided t

I an
I tifUnass limits of 10 CFR 71.53 are .not 'exbeeded.
j g . :/'4

6. Except for Jpsefitt ntents, wood s ustbepjacedbetweenthe
|

i secondary ontainer( ctivated, comp ( andthe;caskcavityto
prevent cment duri i c'6)}dTtio ansport. g

db,md Minspected ihe gasket must be' 7. Prior to e ship n. id

y defec , [# ,y[1,2'mont @ which ever occursvTr 4| replaced (Hrspect
first. g 1 . !Q fgy :2'

i ..

y k
M;% Faust beimide tijkt. closure seal| | As ;

I 8. Prior to earA shi a' dqt'em r at
I replacementW curr ttcdb '5dliiterfEint scheduib in Section 8.2.2 of

,. , GI the applicat

Thepackagingmusp'tkE-application. g'
~

be leak tesf e'every 12 mon in accordance with
i 9.

Section 8.1.3 of|

I '/ w
Thedrainlineandacces%)u,gsmultbyhApppipapriately plugged and sealed prior

,

| 10. g

to transport. AN
i

i

| 11. (a) For any package containing water and/or organic substances which could
I radiolytically generate combustible gases, determination must be made by
I tests and measurements or by analysis of a representative package such
l that the following criteria are met over a period of time that is twice
i the exp'ected shipment time:
,

I

I (1) The hydrogen generated must be limited to a molar quantity that
I would be no more than 5% volume (or equivalent limits for other
I, inflammablegases)ofthesecondarycontaingrgasvoidifpresent

at STP (i.e., no more than 0.063 g-moles /ft at 14.7 psia and
i 70*F): 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 hydrogen greater
than 5%.

'

152
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conomous (continued)

| i

Page 3 - Certificate No. 6601 - Revision No. 24 - 00cket No. 71-6601 |
1

I I
I I

11. (continued) |i

| |
| For any package delivered to a carrier for transport, the secondary i
I container must be prepared for shipment in the same manner in which I

| determination for gas generation is made. Shipment period begins when |the package is prepared (sealed) and must be completed within twice the |i

| expected shipment time. |
| |

| (b) For any package shipped within 10 days of preparation, or within 10 days I

II 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. |

| 12. The package authorized hi ce budt be transported on a motori c
I vehicle, railroad ce rcraft, inland watehsdft, or hold or deck of a I

seagoing vessel kidnedforsoleuseofthelicts9 .

InadditiontQerequirementsofSubpartGof10CFgPart71:13. ii

& *esintenance Program ofi II

I (1) Each p gi meet the Acceptanc and I

II Chapt of t cation; and / CI g3 f y~

| (ii)The ac age must2 peatedband'pqpe ifor shipme'ri in accordance with
the 0(rating Proc , fes ofpgypiter 7 afdhe applich)jon. i

<

t

|i 7 |

4 [5hpiebjapp@q
o

Thepackak@auth ed for use under I| 14.
certP,$syT12 g |

' lb
|

'the genera ice 1( .

y, 1 || Expiration @@ :
_

bgd95,
*15. -,

< co || h'

h, uREFERENCE A I|

/f f) |I -v-

| Chem-Nuclear Systems, lhG application dated August *23,1985. |

| Supplements dated: December k1985,J,anudy 1 1991, October 29, 1991 and !
I January 7, 1992. A h #' -

1

I I

| Northeast Nuclear Energy Company supplement dated: February 9, 1984. .|

! FOR THE U.S. NUCLEAR REGULATORY COPHISSION !
I I

I I

|
|

Charles E. MacDonald, Chief y ,

I Transportation Branch | |
| Division of Safeguards |
I ard Transportation, NMSS

|
Date: FEB 2 71992 |

| I

I

I
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sencPonesete

U.S. NUCLEAR REGULATORY CosmetsS60N
CERTIFICATE OF COMPLIANCEam

is can n FOR RADIOACTIVE MATERIALS PACKAGES

1.. CERTIFICATE NUhmER tt REVISION NUMBER c. PACKAGE IDENTIF6 CATION P "; d.PAGEt'_ m - e. TOTAL ad_P PA(MS

6613 6 USA /6613/B(U) - 1 2

t enEmete
a. This c.rtific.te is issued to c.rtify In.t tn. pack.ginq and contents d.ecrib.d in ft.m 5 b. low, m ts tn.appier bi. safety standards s.t fortn in Titi.10. Cod.

of Fed.ral Regulates, Part 71,* Pack.ging and Transportation of Radioactiv. MotonaL"

| b. Tnri c.rtinc.is do.s noi r.i m. cons,nor from comen.nc. . in any requir.m.ni of in. r. oui. tion. of in. u.s. o.p.,tm.nt of Tran.portation or ein.r
appac.oi. r.eui.iory nce.a, inciuding tn. -m.ni of .ny country inrouan omo .nicn in. p.ek.a. .m b. transpon.d. ;

;

a ms,,ggis,issuto oN THE ses on a sarETv Awsis REgTggG,e,etsggCg,,

Amersham Corporation Amersham Corporation application dated
40 North Avenue November 27, 1991, as supplemented.

>

i Burlington, MA 01803
gR REe

,\ * DOCKET NUMBER ,

V '*(([ ,
4. CONDITIONS g

This c.rtific.te is conditonal upon,fulfstarqnesequir.ments of 10 CFR Part 71, as apphc.ble, and tn. cptions specifi.d b. low.
,

'

qa Ot

(a) Packaging Cy, QX g [D
|

(1) ModelNo. bio 2 % /

CA (/ ()b Ci m
r7 w(2) Description' E 7^ tT (2 ) - 4 O>

The caskirystem overaubhneM1tnrare49"ex21" X 20". -Jhe cask is a. s

steelWlament?cedEa4aing(e)e'phs66uraniumshfelding.
d The cask has

: stainless 4
a central'''c'avitydWidch i 6 pid $nAfametesby3.25?incheslong.I

aiket, iliC 3/8-W ch bolts and a
dappsene $y)depl et'ed' uran d shielding .Closure isr. eccomp]]hed7by'
' ~ tiifnis The

,

stainless sthel stefib'dsp1
closure is 'esipped+ith"trr"ifyW7tPand3dshrain aq8= dent plugs. The cask
is mounted onra 19""x 21trectarigu%stae11 skid withgour,1/2-inch bolts
and a tie-doyn*' system consistiing' oNourYi/2-inch @ameter threaded rods
which connect afsfamp ring at Th'e''tlip of the cas(to' channel brackets welded,

i

to the skid. A piglective cage constructed ofq@Y/4-inch square steel tubing
and perforated 18 gauge 4 teel sheets tackwelded to the tubular frame
surrounds the cask and#fs b p . ,the 44d by four,1/2-inch bolts.
Maximum gross weight of the' pac ini9s410 pounds.

-

r

<
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conomons tcontinueo

Page 2 - Certificate No. 6613 - Revision No. 6 - Docket lio. 71-6613 |:
I>

I

i (a) P,ackaging (Continued) |
.

'(3) Drawinr |
~

The cask and other system components are constructed in accordance with !
4 Technical Operations, Inc. Drawing Nos.: 70290, Sheet 1 to 4, Rev. D. I

I |

|(b) Contents

! (1) Type and fom of' material |
|

'

Metallic iridium 192 sources which meet the requirements of special form I
radioactive material. I

]
(2) Maximum quanti Y al rp k e(

j 10,000 curi I

(3) Maximum h y heat per package ,p< I
.

100 wa

! 6. The name plate must be fabrj e of W eh als cap Ele of res A ing the fire test I

j of 10 CFR Part andmaint) ;pg the P e ibli V
|

In addition to p requ hubpart IF3 Part 7L, I
. .

O are8 menthaccordancewith(a) Each packa$eOshal op r

j Section 7.0 the' ifati" fs di nted.,/ % I

/g |L l 1FanibMaintepa@nte Program, Section
,

,

i (b) The package mee I

///j) ( |j 8.0 of the ap atio'n, as hu emen

8 '. The package authoriz his certi ca is hereby App ved for use under the |
'

general license provisi f 10 CFR 671.12. V I
'

v v
I \

9. Expiration date: March 31, 19 d k p k
. |,

f REFERENCES |
|

Amersham Corporation application dated November 27, 1991. I

I l

|Supplements dated: April 20, December 1, 1992; and March 19 and 26, 1993. |
FOR THE U.S. NUCLEAR REGULATORY COMMISSION ,|

f/un4l
Charles E. MacDonald, Chief
Transportation Branch | ,

Division of Industrial and a l

: Medical Nuclear Safety, NMSS i |

|Date:
APR 1 1993 1 !

I i

.

|
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| U.S. NUCLEAR REIULATORY COtmH8810N

;.
|

' , " * . " " " * " CERTIFICATE OF COMPLIANCE
>

FOR RADIOACTIVE GAATERIALS PACKAGES| so crn 71
c. PAC =M IDENTECAT@ NUMBER d. PAGE 94 UMBER e. TOTAL NUMSEM PAGES

I as REVl840N NUMBER

I 'TEUTeseuMmEn 5 USA /6642/8( ) 1 2 J

'To.n.c . u io conn i m. c==en. .no co.nw o ca.o u- s beo--> m.=paa**"=aaa a"aaa 'a * * c*'

os r.o.r.i n.oumnon Pan 71, * Packaging and Transportatson of Raoioactiv. Mat. rial"
,

,

e. m, e.,nc no not r.n m. consignor from cornphenc.=tm any r.quir.m.nt of th r*9u'atioa* o' t"* u.s. o.partment of transportation or other
,

I
apphcabe r.guistory sp.nci.s,6ncluom kn. wovernment of any country through or wo which m. package wm be transponed. (I

l l

I L

' ^ *^* ^**"** "'Irrd" EJEIEc^MoTNEENIA " CAT * j! * ". 8,.*Uno EfA'' '.", "' " ** *^8*
"

.

Department of Energy Safety Analysis Report - Packages SRL 4.5 |l U.S

| Washington, DC 20585 Ton Californium Shipping Cask, DPSPU 74-124-6, I
.

IDecember 1974, Rev.1, March 1976,
|

es: styplemented. f
,

I c g n m m" L71"66424 . ,

j ,s v oocxrr - g

* 7E i, uc .; upon summns is.hr.m.nt. or io crn part 71. as appncabi . a5#conditicas sp.cm.d baio*-

Q 1| 5 ,,

O D. 7 fg) (Q
I (a) Packaging -

,f6[gy
- *

I

<Q.5-Ton Cfl ^ \| (1) Model No.: e
|m9-

, u,. .

# I
| (2) Descriptio( b1 / i SDi

gN% N4,j/O Z |i y
. I A shieldedipackagt gjortsWeiel form matepials , The outeh container is a I

I 3/4-inch tfddk, 6 iiIct90VipheticsF5 teel shell: filliid with borated 1'

' dWEV)va tjikidthg& Outer shell is-fitted with nine |water extended po'

nts t forj pelief of/gdses gbderated in the WEP |(9) fusible (heyyli
lugs ahdj

material. T IL tvC8Vity*approximately 4-inch diameter y; I

I by 6-3/8 inch'es)tigh hintra}T ilocated~~iiirthe spherijend surrounded by g

1.9 inches and l'.75,inchesithickness' on the bottom, sides |
lead of 2 inch'es,$+deJy. The corihtinme5t vess~e'l is anfintegral part of the |

I j

I and top, respect
| outer container, sng'js held by a 31-1/2-inch lcag'4il/2-inch OD tube welded -l

to a 3/4-inch thick 22-1/P-inch diameter top, plate' mounted to the outer |, 7
thew ontainment vessel is

container closure assemblyr 41osure o{ie insert assembly.accomplished by a flange platWan~d$1se The sleeve is a |
|

I

i I 27-inch long, 4-inch OD tube filled with lead and water extended polyester i

I, and is gasketed and bolted to the top closure assembly of the container. A I

|
A hexagonal shaped assembly, approximately 5 feet across the flats mounts, to | |:

I22-1/2-inch diameter protective cover bolts to the closure assembly sleeve.
,

I the spherical shell as a base. Four equally spaced lifting lugs are provided ;
'

I around the upper hemisphere. The cask gross weight is approximately 9,500 i
I pounds. | <

I I !
'

I I

I I
I I
I I4

I |;

I I l

| I |

I |

I I
I
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CONDfDONS (Continued)

Page 2 - Certificate No. 6642 - Revision No. 5 - Docket No. 71-6642

(3) Drawings-

The SRL 4.5-Ton Californium shipping cask is as described, and is constructed,

in accordance with E.I. duPont de Nemours Company Drawing Nos.: STS-15813,
Rev. 33; STS-15814, Rev. 29; STS-15815, Rev. 0; ST5-15816, Rev. 0; STS-15817,
Rev. 0; and STS-15818, Rev. 5.

(b) Contents

(1) Type and form

| Californium 252, as sealed s h uleets the requirements of special
ce@C (gif

}
^ form radioactive materi D.

Maximum quantity oghrial per package. ip(2)

46 curies (85 O
he WEP shielding space sha W S venje_d, using the: 6. Prior to each sh nt

j 1/4-inch angle wh sh then closed.
/~'

R Part 71.)
. . _4 .

7. Inadditiontopherequire o Su Tt G f

(a) ThepackagNustbeprgp for/sMeme todgperated in Jaccordance with the
j - Operating $ mcedur de in the a on,.as suppilamented dated

Septemberg19 3 ,

(b) The package stbk $fai 10 nWmIaltpce witb'the Maintenance Program
described i ea 'i iMW h edWitted September 18, 1991.

%^ '
f

196 iip * is notM("
'

8. Use of packaging f cate aft t031 horized.
/ HJ i ,QP G

9. The package authorize his certificate is herebyapproved for use under the
general license provisi of 10 CFR 71.12. Y

10. Expiration date: October 31, 96 k g k
REFERENCES

Safety Analysis Report - Packages SRL 4.5-Ton Californium Shipping Cask, DPSPU
; 71-124-6, December 1974, Revision 1, March 1976.

Supplements dated: September 18, 1991.

FOR THE U.S. NUCLEAR REGULATORY COMrilSSION

hCharles E. MacDonald, Chief
Transportation Branch
Division of Safeguards

DCT 0 91991 and Transportation, NMSS
Date:

__,
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U.S. NUCLEAR REGULATORY COSAtflS$10N

I E " ''' CERTIFICATE OF COMPLIANCE |
| OcPn vt FOR RADIOACTIVE MATERIALS PACKAGES y

I o navisione Nuumen c P^ceM E IDENT6FICATtDN NUMBER d.PAGE NUMSER S ToiAL NUMBER PAGES |

|
tj er.cArgr. m

6697 9 USA /6697/B( ) 1 3 I

l
|

* Nc.nw.cm. m m.u.d io c.rury mm m. p ckaging and conenti descrth.d in n.m s beio . n.ms me spoienbu sarmy standardi se form in Tna to. cod.I|
of pod ral R.guistions. Part 71. " Packaging and Transportation of Radsoectiv. Mat.rmL" ||

| b. Tw p.rnac do noi r.i in. con. gnor from compiane. with say requir.m.nt of in. regui.uon. of in. u.s. o.partment of Transportation or otner y

I appiecebw reouinary no. news, including the government of any country through or into which me package wW tw transpod.d.

I I
'

; I

| ,:=== - - ~ ~= ===== |
| I

I

| U.S. Department of Energy General Electric Company Application'

I EH-33, dated November 29, 1979, as supplemented. j

Mo Ri E u^ / 71,-6697
i Washington, DC 20585 l

t |, i y.I
..oocaTNuusen v y|

|
' '

'Yce~tenc.= = condnia..: upon n.niing/.hu$,.m.nts of io crR Part 71, as appleab6e. anthe condmons specited talow.

||

| Q b[,a i

I (a) Packaging h % s<- b |

| k N\ /'/7M
^ l

I(1) Modelpio,: GE-8500 '\ m p> Mc --v
pn s. |i

I
/ ( N) [| (2) Descrkion b [ N, |guranium M e/ h

,"
I Ni 5 g . . ,-

lded shipping ' cask surrounded by I| The p)giagingais4a s
a lhmwrted p.}yGood pre,tec ;i } dbet M , C, .[ l

- e gj g pg - ,f ,, w i

The shhed cis Yanfupi t ciEcular cylin' der,2$nsisting of an inner I
'

shell,2-J/8i f5;I@Ta i sch k hi?sh, made ofs1/8-inch thick |
stainless,j, teel'which(is ,sfibrov6ded byf1-13/16 inches of depleted uranium i
and enclospd in a 7-inch 1D 810-1/24 rich high x~1/8-inch thick stainless I

steelouterMall. hM ,A'
. I

I
'

v %.)
+%,5

Closure is by m ans of six, 3/8-inch diameter bolts and a 1/8-inch thick |s
Neoprene rubber gasket betyees body. add. lid. The shielded cask is i <

positioned in a two-piece.priti~cDve j'acket of solid plywood laminations i
'

e
which is bolted to a rectangular pallet made of aluminum. The protective I

jacket is 15-1/4 inches OD x 20-1/2 inches high and together with the I
l

1 pallet, weighs 80 pounds. The cavity of the shielded cask contains a
I leak tight, steel inner container. The gross weight of the loaded package |
| is approximately 285 pounds. i |

)

| i
(3) Drawings |

I

IThe package is constructed in accordance with the following General
Electric Company Drawing Nos.: 277E696, Rev. 6; 277E712, Rev. 6; |
174F482, Rev. 5; 289E795, Rev. 3; 195F169, Rev. 2; 289E796, Rev. 5; i
161F443, Rev. 5; or 135C5982, Rev. 4; or 106D3830, Rev. 8 with 153C4513, I

Rev. 1. I

I

I

I

I

I .

I

I
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Page 2 - Certificate No. 6697 - Revision No. 9 - Docket No. 71-6697
i

5. (b) Contents (

(1) Type and form of material

Byproduct material as a liquid or solid within an inner
container shown in General Electric Drawing Nos.161F443, Rev. 5;

i or 135C5982, Rev. 4; or 106D3830, Rev. 8, ussd with the liner shown
,

in 153C4613, Rev. 1.

(2) Maximum quantity of material per package

Greater than a T,p% n6t liic,,ggding 50 watts.e Ariumetity of byproduct material as a solid withj the decay h tgap
'

Byproddh~ aterial as a liquid is l'hnpd to 100 ci of Mo-Tc.
6. Liquids must b rtherpackagedinaleaktightpohethylenebottlewithin*

the inner conttyner. Each polyethylene bottle must.. be. sealed and tested inf
accordance g At,tachment D of General Elect iQ s'lettet dated November 29,
1979, or Ap edix A September 3, 1991 plement.

7. Prior to e.ibch shipmen ~ ackap Nd ejy[de gasket must be inspected. The
gasket mug,y e replac i) a new Neoprengjagket if inspection shows anyb
defect or 'esery twelv nthsewhjcherer$ccurs firsk In each shipment,

to sea 'ner4jontainer.anewVitda0-ringhs.- im QW1
. , _

f f ,w, 59 4 )[ j /

;stpfGenerdlElec$iesspriortorensuret]6Ektig8. The inner totitainegattst b etsey
each use in Accor Tth 9pien ; tric's letter dated.

V i Q h&W 8'edsr3,6|, supplement. .|
!rLbe%Sje 1991JNovember 291,A'979,

~

9. The radiation t.ase rate must not'excee01;.90Qt millirum9er hour, at a.;

distance of 3 Y from the surficehof*the dspleted'd anium cask, when the '
'

wooden protective ' et is not i'n~ place.

Inadditiontotherequipntsof ubpgtJefof 10 CFR Part 71:10. 'N " ~7
(a) Each package must be maintain in accordance with the Maintenance Program

,

in the October 4,1990, and September 3,1991, supplements; and |

|

(b) Each package shall be prepared for shipment and operated in accordance'

with the Operating Procedures in the October 4,1990, and September 3,
1991, supplements.

4

11. The package authorized by this certificate is hereby approved for use under
the general license provisions of 10 CFR 671.12.

'

12. Expiration date: September 30, 1996.'

:
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, ,

'~'"'# ^

| n >un,

l
I

I Page 3 - Certificate No. 6697 - Revision No. 9 - Docket No. 71-6697
I

I" REFERENCES

I General Electric Company application dated November 29, 1979.
,

I

I
General Electric letter dated February 21, 1985.

'
I

I DOE supplements dated: February 27, 1985; January 31 and October 4,1990; and*

| September 3, 1991.-

| FOR THE U.S. NUCLEAR REGULATORY COMMISSION*

'

I

I

| g9 ,,,

,

| Charles MacDonald, Chief..s
Transportattbyi kanch

i y Division of Safeguards
I

and Transportation, NMSSI
- f

-

I . <F ySEP 19 1 7]
I Date:

b\ Cf-D,
ekr - r w1 o, q' |~"' '( / ,7,- Q
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u.s. NuCuEAn neoul. atony COMMISSION
! suic Pones oss

CERTIFICATE OF COMPLIANCE' *ai
o CrR n FOR RADIOACTIVE MATERIALS PACKAGES

1.6 CERTirlCATE NUMBER D REViseON NUM8tA c. PACKAGE lOENTIFICAT40N NUMBER d PAGE NUed8ER e. TOTAL NUMaER PAGES

A717 o. t.te.n. ,c.71. .n o r i.t,s i, ,a
. m_ - .

Thw c.nificai. = mause to c.riify in. tn. packaging ano conients o cnb.a in n.m s b.iow. m.ets tn.appucabi. maiory sianoaros set fortn in Titie so. coos ,

of Federal Reguistsons, Part 71,"Packagmg and Transportation of Radioactive Material." |
I

,

h. This certificate does not reheve the consegnor from comphance with any requirement of the regulations of the U.S. Department of Transportation or other
appiscable regulatory agenclea, includmg tne govarnment of any country through or into which the package will be transported.

J

t gg.cgAis;ssguoN THE mAsis or A sum ANesis agT,NgegG,Egogeg,,,

Amersham Corporation Amersham Corporation application dated'

40 North Avenue October 10, 1990, as supplemented.

R REGBurlington, MA 01803 1

-
,f ,,k ' c. DOC 8TT NUMBER 79 .,

u.._ ~
This certtficate is conditional upon ,futf6lling the requtrwments of 10 CFR Part 71, as apphcable, and the conditions specified below.

G Qs.

(a) Packaging

(1) Model No., J 717-B \ g) g -

;-
f

h(q.k C
[%ye overpack/ /The o>verpack consists

#
(2) Descriptio

~

% :n % q --

Radiograp i device +1'tthn pnte )
_Non4 pen 5h'e'ad steil drum ;of an out contaf$m ph'ich s!4 a

M e ,lded3seamsfasd a clamp-ring type head
garid ~17 inches in hgght) having a i(approxima%y142tachesin'

minimum 20-gauge Fodi n d ~ we,

with 1-1/2"yeAvoid )pSS M .;closure. Tt theMQ outer cohtainer is filled
tMck moldedlasbestbs>fr|ee lineNon sides?and 1 inch on the

top and bottog,'plus molded 'phlfutethane4 filler to@osition and secure
the radiographic /fevice within'theddrum. Maximus' gross weight of the
packagenottoexce}ed100 pounds. .g
The maximum gross weigbf the secondary} packaging (device and molded
polyurethane filler) not' to# exceed: h

i) 65 pounds for the Model Nos.: Century, Century S, Century SA,
Century S Universal, Century SA Universal, C-10, 35, 35S and 35SA;

ii) 60 pounds for the Model Nos.: 20V, 40V, 20VS, 40VS and U-110; p

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.
z

t

.

_ _ __= _ _ _ _ _ _ _____________



-- . .

_______________________ ----- ---- ----- ------------ ;
_

|CONDITSONS (contonved) |

Page 2 - Certificate No. 6717 - Revision No. 9 - Docket No. 71-6717 |
|
I

a) Packaging (continued) I
,

I (3)- Drawings (continued) |
,

The radiographic devices, as secondary packaging, authorized for use in ||

|
the overpack are constructed in accordance with the following Drawing i

>

INos.:
i i l

i For the Model No. Century: Gamma Industries Drawing Nos. 821-1001-101, I
'

i

Rev.- dated 7/2/76; and 821-1001-005, Rev. 4; || |
I 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 I

I821-1001-005, Rev. 4; I
,

i

jI

i I For the Model Nos. Century S Universal and Century SA Universal: Gamma
l Industries Drawing No. 821-1001-441A, Rev. - dated 2/15/82; and j
|

821-1001-101 Rev. - dated 7/2/76; ||I
I

For the Model No. C-10: Gamma Industries Drawing Nos. 821-1005-018 Rev.- I|

Ii
I dated 9/27/93; and 821-1001-101, Rev. - dated 7/2/76;

For the Model Nos. 35 and 355: Gamma Industries Drawing.Nos. !

|
821-1001-105, Rev.- dated 9/15/70; and 821-1001-002, Rev. 2C; i'

< .

I
821'1001-105, Ii for the Mo' del No. 35SA: ' Gamma' Industries Drawing Nos.

,
-

~~ 3i
Rev. - dated 9/15/70; and-821-1001-003, Rev. 2C;

For the M'odel Nos. 20V and'40V: bulf Nuclear, Inc., Drawing Nos. |'

|
1000-51-03,~Rev. - dated 12/14/83; A-31, Sneets 3 & 4, Rev. 1; A-31-21 |

Sheets 1, 2 and 3, Rev. 1; and.A-31-34 Sheet ~l and 2 of 4, Rev. 1. I
>

Ii
| 1

1
For the Model Nos. 20VS and 40VS: Gulf Nuclear, Inc. Drawing Nos. A-31

I Sheets 3 and 4, Rev. 1; A-31-1 Sheet 1, Rev. I and Sheet 2, Rev - dated |
1/15/83; A-31-12, Rev. - dated 1/4/84; A-31-16, Rev. 2; A-31-18, Rev. 1; g

| A-31-20, Rev. 1; A-31-21. Sheets 1, 2, and 3, Rev. 1; A-31-31 Sheets 1,2 |
i and 3, Rev 2; A-31-32, Rev.2;sA-31-34 Sheet 1, Rev. I and Sheet 2,

'

|

I
| Rev. - dated 1/11/84; 1000-50-14,~Rev. -; and 1000-50-13, Rev. 2;
|,

| For the Model No. U-110: Amersham Corp. Drawing No. 93691, Rev. - dated |
l 10/9/90; 93692, Rev. A; and Gulf Nuclear, Inc., Drawing No. A-31-21 g

i Sheets 1, 2 and 3, Rev. 1, i
i I
I

I For the Model No. Pipeliner Model 1: Amersham Corp. Drawing No. 93591, I
I

I Rev. A; SK 2473, Rev. - dated 4/1/88; and SK 2473-1, Rev. - dated
l 1/21/88; and Gamma Industries Drawing No. 811-1001-287, Rev. 1; |
i

!' for the Model No. Pipeliner Model 201: Gamma Industries Drawing
l .

Nos. 821-1001-019B, Rev. 5; and Drawing No. 821-1001-235, Rev. 5; fa l

il
I

||
For the Model No. Mariner: Gamma Industries Drawing Nos. 821-1001-024, j
Rev. 1; and 821-1001-351, Rev. 1; and g

@lFor the Model No. Magnaflux Model MX-IC-100: Magnaflux Corp. Drawing i

I____________________________________________________j
No. C-211626, Rev - dated 2/9/78.

W
.
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CONDmONS (continued)

Page 3 - Certificate No. 6717 - Revision No. 9 - Docket No. 71-6717
'

i 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.

(i) 35 Curies contained in the Model Nos. 35, 35S or 35SA.
'

(ii) 100 Curies contained in the Model No. MX-IC-100.

(iii) 120 Curies contained in the Mo' del Nos. Century, Century S, Century
SA, Century S Universal,' Century SA' Universal, Pipeliner Model 1,

,

20V, 20VS or U-110.

j (iv) 220 Curies contained in the Model Nos. 40V or 40VS.

(v) 240 Curies contained in the Model Nos. C-10, Pipeliner Model 201 or
Mariner.

' -

The source shall'be secured'in the shielded positibn of the radiographic6.
device by the shipping plug, source assembly,'.andilocking device. The
shipping plug and source assembly' used.must be fabricated of materials capable
of resisting a 1475*F fire environment foFone-half hour and maintaining their
positioning func't~ ion. The. ball'sto'p of-the soufce~ assembly must engage the
locking device.r 2The flexible cable of the is~ource assembly and: shipping plug
must be of sufficient length'and diamet' r to: provide. positive positioning ofe-; *

| the source in the shielded position.<- g; ._.

! ! 7. In addition to the requirements of Subpart G of 10 iFR Part 71:
,

-

I (a) The package must~ be, prepared for shipnient and operated in accordance with |'

I the operating procedures in Chapter 7 of the appl.ication, as |'

| supplemented. -

v .

-

?. _. 3, .q.;
i

| (b) The drum should be assembled without a gasket and with the clamping ring
I tightened until the maximum gap between the lug nuts is 3/16-inch.
I

| (c) The package must meet the Acceptance Tests and Maintenance Program of>

Chapter 8 of the application. [i

I
; 1 8. The packaging authorized by this certificate is hereby approved for use under
,

I the general license provisions of 10 CFR 671.12.
,

I

9. Expiration date: September 30, 1998. [
.

|
I e

n
I

I
p

L
I

d

' [

,
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| '|CONDITIONS (continued)
| I
I

I,Page 4 - Certificate No. 6717 - Revision No. 9 - Docket No. 71-6717 |
i I

, |,

r
I

REFERENC11,
-

I
I

: I Amersham Corporation application dated October 10, 1990. |
.

'
l Supplements dated: December 3,1990; March 12, April 1, July 18, October 25, and

|i D:cember 20, 1991; May 14, July 2, September 21 and 27, 1995; May 20, 1994.
i

,

I
i i

FOR THE U.S. NUCLEAR REGULATORY COMMISSION I
I I
I I.

. I I;

hM |
i |

|
'Cass R. Chappell, ection Leader u'

I
I Cask Certification Section

| | Storage and Transport Systems Branch |
>

I Division of Industrial and
|

|
Medical Nuclear Safety, NHSS

l |
: i JUN 0 819(J 1 |
1 | Date:

' -

| '

| O'
| y ..

1
,_

'- ti
- -

I
I ... ,

|' ;
^

.| . .;:w . , .,
;

|
.

,

_ _ ~ .. .
. . , ,

' ' '?-t ' , . g- . .

i

~ l; 'i
. <~ .

'a,x - ' ".'_,.1* * -

- !l
[

..

- . , i,

i
,

I
I -| , m

| r . ,;.

I |I y. , g , , , .

-i
1 I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I i

I
1 '
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I I
I I
I I
I' I

I
I
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IU.S. NUCLEAR REGULATORY C0tetfl8840N )pen.c PonteSie CERTIFICATE OF COMPLIANCE I -
i

: *u
to crn 7t FOR RADIOACTIVE MATERIALS PACKAGES I'

|t a cEmTiricATa wuusen o nevis#ON NUMBER c. PACKAGE IDENTIFacAitON NUMSEA d.PAGE NUMBER e. tot 4 NUMBER PAGEs

6722 11 USA /6722/A 1 3 g

i Jt Pauume '

.. in. c.nific.t. m i ued io e.riify inet tn. p.ca.ging end coni.rv d cribed in ei.m s beio.. rne.ts tn. ppiscabie safety standaros e.t fortn ia Titi.10. cod. I
of F.d.ral R.gulations Pa171, * Packaging and Trarsportation of Radioactiv. Mat.nat" |

Ib. Tne c.rtificat. do.e not r.hev. in. consignor from complianc. with any requ6r.m.ryt of tn. reguistions of sne U.s. Departm.nt cf Transportation or other
appocabi. r.gui tory ag.nci meiuding in. gov.rnm.nt of .ny country enrouan or into wnien in. p.ex.g. wiii b. transport.o.

I
I

s. Twgecays mauso on TH sAsis or a sarrry Axavsis,argggagesiogPPgegow i

Tennessee Va T y Authority fennesseeValTeyAuthorityapplication I

I1101 Market Street dated July 9, 1975, as supplemented.
Chattanooga, TN 37402 |

In-

>Q. M M b @71i6722
I> .
1

<
_i0 c oocxrrwuu cn

|4 cowomous sv ws
Tnis c.rtrhcat. is conditenal upon fulfimng in.requir ments of 10 CFR Part 71, as apphcabi., and th. condations sp.cifed b low.

qu- Q ls.

(a) Packaging (~g Q g" !
I/x nmy(1) Model No. :|'85-33-180 4 ' ,

1.

:%[ (;,/>M
I

A l

5;3 Q.h \

|(2) Descriptien* / /^
3:: s ,% J )M |s

The shipding cask (,is a:cyliiidrTirst~ eel weidment,with overall dimensions of I
~~ f

84 inchestin dia' meter andl97di/ rincheIMeiTengg. ' The affective cavity is I

76-1/2 inish'es in 3 jameterThy.j791/,4) inches"long MThe o, uter shell is If .

1

fabricatedrof concentr.fii lay ~ers fThie:inTier half' inch thick shell is separated
ons Isting of '..three, onepinch thick and 1/2-

-!
II inch thickkarbon'steeliplatei

| from the one-inch tMcInsTie1TsTyiiN74:Hi@ thick as6estos sheet. The flange |
is three inches thick, with 36 talpbdshole M a'nd a grbose to accommodate a |i|

I silicone 0-ring,,t The top cover > is .seYur'edtto the flatige ring by 36, ASTM-A- 1
~

.

I320, Grade L7 l'-3f,2einch bolts.^A"IO-inch deep s, teel impact limiter isI

I mountedtothetopjovertoactasashockabsode~r. The cask is mounted to a I
,

!
ll tie-down frame by sixteen,1-1/4-inch high, strength steel bolts. Other cask g

i features include a drain'line, access $porthto the inner container (s) and a g
i

I reinforcing steel shell to protect tns' cask seal. Threaded access plugs are |;

I installed on the top of the liner. A bottom side drain is also provided. I

I Maximum gross weight is approximately 51,100 pounds. I

I I

| (3) Drawing |
| |

| The packaging is constructed in accordance with the-following ATCOR Inc. I

I Drawing Nos.: 0568-C-0024, Rev. F; 0568-D-0022, Rev. F; 0568-D-0023, Rev. D; I

II 0568-C-0026, Rev. B.
I I

I I

I I

I I

I I

I I

I I

I I.

I I

l I

I I

I I

I 165 I

| |

. --h-----__---- _______________________________________, ,

_ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _



-

_________________________________________--______---- -,

'~""''" ~
. . , , ' "

conomous toontevee)

Page 2 - Certificate No. 6722 - Revision No. 11 - Docket No. 71-6722

.

(b) Contehts

(1) Type and form of material

Solids or solidified waste, meeting the requirements for low specific activity
material. _

~ '

(2) Maximum quantity of material per package

, Greater than Type A quantity of radioactive material with the. weight
of the contents (including containers and shoring) limited to 18,000 pounds'

and 20 thermal watts. REGg
For any pa~ckage cognighwater ~~and/or'drganiggubstances which couldl 6. (a)

ene,rpre combustible gases, detennfaation must be made by
radiolytically g$1nents or by analysis of a repres5ntative package such that

r

tests and measur:

the following,gprjferia are met over a period of tiniedhat is twice the
'Mexpected shipment time: >

b
5 %'sted must be limited(

a' molar quantity that would be(i) The hyd gen g
no mofe han 5% olume (or::gquivp1 'imits for,ither inflammable

f) if pgasesbef the se_.. copt31ner And 70,reseg at STP (i.e., nomore n 0.063 g-mp. ftfat14. F); er
(ii)Thes@etondary3 1

must be ine@51n those portions
ild with a diluentconta ed tt bcav1

5%%y; volumeto a strre thJth'bxygii(most be lim [e$
~

^ N ~

must be prep $ege deYiy g ? M W M sfamefma6ser in whidh determination forh,y transport, the secondary containerFor any pac d tqm c terd
ared fdr-,shi

gas generati6AJis madsbShipmentjlsnlod bagMs when she package is prepared
(sealed) and mp/ e completedpfithinftwi6e'Me ex ' ted shipment time.tb

7# 4 |& t

(b) For any package sdtpped within 10 days of prepara' on, or within 10 days
after venting of drbus or pther secondary coptainers, the determination in-

(a) above need not be ma%r-and the time re$triction in (a) above does notapply. WW7
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 in the supplement dated March 21, 1991. =

,

(b) The package shall be maintained in accordance with the maintenance program
4

.
in the supplement dated January 17, 1991.

1

166
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CONOCTIONS (contonued)

Page 3 - Certificate No. 6722 - Revision No.11 - Docket No. 71-6722

8. Dunna'ge must be provided in the shipping cask cavity sufficient to prevent
significant movement of the inner container (s) relative to the outer packaging
under normal conditions of transport.

9. Prior to each shipment all threaded pipe plugs in the cask are sealed using an
appropriate sealant. - -

10. The space between the inner container (s) and cask cavity must be dry prior to
delivery to a carrier for ' transport.

11. Prior to each shipment, the package lid seal must be inspected. The seal must be
replaced with a new silicone 0-gisgifpnshection, shows any defects or every
twelve (12) months, whichever occurs first b~ Aft.fr seal replacement the packages3must'be leak tested to y std~cm /sec.

~

12. All eight (8) lifting shackles must be shrouded by the agopriate covers prior to
transporttopreveglisuseastie-downdevices.
Fabricationofaddition'a'lyackagingsisnotauthgri[ed[ 4

~

13.

14. ThepackageautFoNizedby cartificat'e, mush ransport $ An a motor vehicle,
railroad car, aiteraft, in]a ater^cs;af t', or 41 for deck of a seagoing vessel
assigned for tysole use 3 cepse,e( )

*

~ generallicense(provisy,thiswhriiiof?lo CfR W. 2. g %pproved fbr use under the
15. Thepackageaut:horizett@) rate reby a

4@
'

Q % '- j[} ( g?:pp
16. Expiration date: Q4 rig 30 996 ,_

'

tw ,Rt. .% / ?'
8 st .-

&J t *j' %\ f:

1 \ R'EFEkENC5f / V#

Mh, 'e-
Tennessee Valley Authority appl cation dated July 9,1975.y

. , u
Supplements dated: February 10,197h Septe4er,j7,*1990; January 17 and March 21,
1991, and September 4, 1992. A K e'

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

b
Charles E. MacDonald, Chief
Transportation Branch
Division of Safeguards

and Transportation, NMSS

NOV 101992
Date:

------------------ - --------------__-----__________

.
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l sencPoneseis
U.S. NUCLEAR REGULATORY COtNetSSION

CERTIFICATE OF COMPLIANCE*a
so Crn n FOR RADIOACTWE MATERIALS PACKAGES

1.8. CERTIFICATE NUMBER D. REVISION NUMSER c. PACRAGE LOO (T4FiCATION NUMBER d.PAGEP"*darR e. TUT AL NUMBER PAGE3

6786 5 USA /6786/B( )F 1 3

. ._
a. This certificate is issued to certify that the packagmg and contents caecribed in item 5 below, meets the apphcable safety standards set forth in Title 10, Code

of Federal Reguindone, Part 71,* Packaging and Transportation of Radioactive MatereL"

b. This certsfscate does not rehove the consignor from comphance with any requirement of the regulations of the U.S. Department of Transportation or other
applicable regulatory agences,6ncluding the govemrnent of any country through or into which the package will be transported.

3. THis C I S ISSUEO CW THE BASIS OF A SAFETY ANALYSIS RE TH C GE SIGN OR PPLICA 10N

Department of Navy Aerojet Application dated February 18, 1971,
Naval Support Force Antarctia as supplemented.
FP0 San Francisco, CA 96601

6'@. h { O 3
;

i -

| _. i t '.. oOCu7 NuusER N1k6786

| + CONomONs \,) %,
.s

|
Thss certificate to conditional upon fulfilhng Jherequirements of 10 CFR Part 71, as apphcable, and the con &tions specified below.

T Q6-

x #9! (a) Packaging @ TN
k(1) ModelNos.: kh-dAgndURIPS-8B,[%

| p#
M / )m,[ (hm ,rn '

(2) Description
5k 0?:h ; r. . d ;"

Theipackages',Mhermoelhtric generat(tG are 28.5 inches in overallo
height) with'm outebdlameter oC19Y14' inches, and: total weight of; g
approx.1,600 pounds %T% componehtfinclud,e a depjeted uranium shield

elect'ri' cal adaptdr.,xoo1[ng| fin 3h[ stem,_;2nd' cylindcical fin guard,(470 hs.),'arsted) housing)[ cove'r bolts :(recessed;and caulked over), an
:

'

i

s t i f fened by e i.ghtTfTb's"on itWeTi ns1deT, surf ace . Ghe housings are equipped'
;
' with lifting and tieSdown devices. fJhe"Model No "URIPS-8B differs from

Model No'.fyRIPS-8A in the klectiic ' con #erter system. The thermoelectric'

generator ma ,4e secured'iri'-a"5 hipping fram(')dentified in Drawing,

i , No.1138459,<'Ssv.A. A
%a

W fr "h.

|

|
f

- |

|
,
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(3) Drawings

The package is constructed in accordance with the following Aerojet j

Company Drawing Nos.:

1138441 8-Watt URIPS-8A Assembly
1138442, Rev. C Generator Housing
1138457 Cooling Fins
1139240, Rev. A Fin Guard
1139245, Rev. A Shipping Package URIPS-8
1139246 8-Watt URIPS Assembly
1138459, Rev. A Shipping Frame-URIPS-8
1138443, Rev. B T

@ foyer /ever1138444
1138436 gh Fuel Ca'ps"

1138437,Rev.gv Shield Ur(anftmp
en

Fuel Liner1138435
1138440, A W-2 Shield Plug O .
1138453 Insulation $1
113845 evq Copper P1 pm 4

(b) Contents / (),

[ 3 O
/[~w A _ _. 4 3

(1) Type form of i1
t-

ly enca q pl'ed'whi'ch meetsatheStro a 90 ana
requ nt Fei E' is!rwiAQiile mate' rial . 5'j@. l ,j ! > || ?$ b

(2) Maximu uan sa pe age V %-

56,850eM ,7)
, i ;

.

g(p
se . i

Y

V N

In addition to the % rements of S G of I CFRPyt71:6.

(a) The package must grepared for shipment and op ated in accordance with
theoperatingprocedurespth supple tytedJune 18, 1991.

(b) The package must be maintained in a cordance with the Maintenance procedures
=

|

' :

listed in the supplement dated June 18, 1991.

7. The package authorized by this certificate is hereby approved for use under the
general license provisions of 10 CFR 671.12.

8. Expiration date: April 30, 1998.

I
|

s

|

6
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REFERENCES

! Aerojet Nuclear Systems Company application dated February 18, 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 455/1U59999U8 dated June 18, 1991. .

gBREG |

y@g '

;

'

Charles E. MacDona4d Chief' ,n
Transportation Branch / ',DivisionofIndustrjalfand

(. Medical Nuc eaf3ifetyLNMSS
2

ig O!

4 6. _.
c;m!g k ,

y. QW
b d_ -

,

5,,7 m$ p. fg :u :
,

.. ! A .%Ld5b/gp/ (4I h gDate: |

LL -ra

;
+Q

/

i o
Y S**M:

:

l
'

|

|

s
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U.S. NUCLEAR REGUL.ATORY COtetelSS60N |

CERTIFICATE OF COMPl. LANCE | {
ocyn ft FOR RADIOACTIVE ETERIALS PACKAGES |

.. ,em pac., m, eoeurir car ow e- ====n a PAGE NUMBER e. TOTAL 3duMBen PAGE's g

'* *"'""/66 F 30 USA /9001/B( )F 1 6 I

I

T, re .s .,u.o to ce,,y in, tne p.cmaging eno conients oescreco in nem s taka . amas a wucaa a'ar $=aaa* ** 'aah 'a ** 'o C * |
ae,mi n.guations, ran ri. eacmaging and Trar.2portation of naaioacieve unierac ,o

A Thas certtikale does not rehow, the consagnor from comphance with any requeroment of the regulations of the U.S. Department of Transportation or other
apphcabw W agencies,6ncludeng the government of any country through or into wnich the package wdl be transported.

I
I

* %='|f1'*Eo" *' *^** ' ^ 5^'" ^"^"S "'50$o*to'ef#$$o"n *|?"S"oa^r"Sf#e' icArm |
"

t n

|
VECTRA Technologies, Inc. VECTRA Technologies, Inc., application I

6203 San Ignacio Ave. Suite 100 dated March 30, 1995, as supplemented. |',

San Jose', CA 95119
g carauMean8 R EGugal

. g

< ,
c. oo Ue_\L i ,

encate is conditional upon fulful ts of 10 CFR Part 71, as appiscabis, a the c tions specMed talow.

Q Q |e

(a) Packaging CQ 4- f7 #e !

I (1) Model No IF-300

i (2) DescriptC(i p p*g gj (J j
,

ff
A stainle,gs st cVe4% *1eted tuarshielded cask. The cask is i

n, Iw ,.

)
cylindrit&2 in , T4GDFtp u j Ja er and a maxigiuin of 210 inches long I

~

with maximum ca' me'nsfarn 3 N1 nchessin diameter by 180-1/4 inches I

adhg of de I

IdQ g' S]panchsii'piited drimium, 2-1/8 inches of
' vide %bjr

stainless @tj,ela
long. Sh ing ,

lJ*#-W Jy
J7 (550 ga1 Tons) of a water !p'ethylene g c 1 mi

Twoclosurehkareprovided,.r pmentoffBhRandPWRfuel | {t e
assemblies. Thr)($ds are 304 stainless steeWorgings and end plates which I |

encase the 3-inch (hic pleted uranium shieding. Either closure head may |; t
be used for packaging rr a heridware.

,
The closure heads are secured to the cask body by means of 32,1-3/4 inch I

| studs and nuts. The cask is sealed with a metallic ring gasket. I
I'

i 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 may be used in s,

lieu of the quick-disconnect couplings. The vent line is also equipped with I-

a 350-400 psig rated rupture disk. All valves are housed in protected boxes I
on the cask exterior. |,

|
|

| |
| 1

'

1

I

| |

|
|

171
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|wne ron"" uS. WMAR REWWORY COMMISSM< conomows (continued;ce
,

j Page 2 - Certificate No. 9001 - Revision No. 30 - Docket No. 71-9001 ,1
I

I

i

5.(a) Packaging (continued) I

I

] (2) Description (continued) |
Neutron shielding is provided by a liquid-filled, thin-walled, corrugated |
containment on the cask exterior. This cylindrical structure is separated i
into two longitudinal compartments, each equipped with two expansion tanks, i

fill and relief valves. The fill line from each compartment is tenninated by I

a stain-less steel globe valve in a protected box (separate from cavity 1
;
- boxes) on the cask exterior. The stainless steel globe valves may be j
i replaced by stainless steel blind flanges. The vent line from each g

compartment goes to an en to Q g yh is provided with a pressure i
relief valve set at 2

|
.

| The cask has t ypes of fuel baskets which c be interchanged to I

1
accommodate us fuels. The PWR basket holdf n assemblies, the

4 unchannell basket hoTds eighteen assemblies the channelled BWR |,

| basket hol teen assemblies. The chann _W unchannelled BWR fuel y

: baskets m e with supplementary i' ing pleted uranium) near i
' Ithe cask ure. C I

: i The cask b shipped
i

a |h - 'om suppovend in a tipping |
! cradle een two s tu restingW a semi-circular y4

; I saddle; uppe J Th ca upports are welded i.- w .

! to the ing w 1w ot V)' st ural steel skid. I ,
' '

; The skid @y al e I < d n I u co g system, I !

consisting of t i i s h i two I rs h discharge cooling I
j air to th rru < f I e c ommon ting. Neither |

. 1 his a ary cooling system is ,insta11at or L
'

@<a requirem of t a
'

i.

f p1 g i
s covered bghetractable aluminum| The entire ca cooling s a I

Ienclosure. Acc the enclosure is via loy panels in the side and a
i locked door in one d Although the Mod No. IF-300 cask can be j

transported for short a@sJgL ay, its principal mode of i
i transportation is by rai om. M . i

|

The gross weight of the cask is approximately 140,000 pounds. The skid and I

other external components weigh approximately 45,000 pot.nds. |
-

(3) Drawings |
|

The Model No. IF-300 shipping cask is described by the following General i
Electric Company Drawing Nos.: 159C5238 - Sheet 1, Rev. 9; Sheet 2, Rev. 3; I

;

Sheet 3, Rev. 9; Sheet 4, Rev. 8; Sheet 5, Rev. 5; Sheet 6, Rev. 8; Sheet 7, I
IRev. 4; Sheet 8, Rev. 5; Sheet 9, Rev. 8; Sheet 10, Rev. 5; and Sheet 11,

Rev. 2, 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 I and i

2, Rev. 1; 420-11-3003, Sheets 1 and 2, Rev. 1; 420-11-3004, Sheets 1 and 2, I!

Rev. 1; 420-11-3005, Sheets 1 and 2, Rev.1; 420-11-3006, Sheet 1, Rev 1.
|
i

|
I
I.
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I

I

I

| ,
5.(a)(4) Basic Components !

|; -

The basic components of the Model No. IF-300 shipping cask that are important I
4

i
- to nuclear safety are listed in Section IX, Table IX-1. |

|| (b) Contents
|

(1) Type and form of material .I4

I
;

-

-(i) Irradiated PWR and BWR uranium oxide fuel assemblies. PWR assemblies
I

may be shipped with or without control rods. Partial fuel assemblies, |
,

that is, assemblies h1R pm ns are missins, must no.t be i
,

j .;

: i shippedunlessdug piM WM fo displace an amount of water a
'

- equal to tha p ed by the origi *p The specific power of I.

each fuel a y must not exceed 40 kW/ the burnup of each fuel I
assembly not exceed 35,000 MWD /MTU. Th imum cooling time of I1

f|each ass must be no less than 120 days. to irradiation, the
; .

el assemblies must have the dimensions andBWR and
specifG$tioE:

i/ IN;

O I
j Grou fuel as

.[ 9, oq 7 . |
;

Q x 1H t1
,

C, UO pellets !
,

Fuel rm r 2 i

or S Zr or SS I4 Claddin ma <

Maximu itiaf #
.- .

contehr sse y,k W ^ 198

! . Maximum in U-235 O i

enrichment,p 4.0h 4.0 i' '

h ||Maximumbundlecrosk 1
|

section, in M 8.75 5.75

Fuel pin array 14x14/15x15 7x7
|
||, Fuel diameter, in 0.380-0.460 0.500-0.600

Fuel pin pitch range, |
1 in 0.502-0.582 0.647-0.809 |

I'

Maximum active fuel I

length, in 145 146 |
,

|

|
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; Page 4 - Certificate No. 9001 - Revision No. 30 - Docket No. 71-9001 |
|

|

4 I,

5. (b) ~ Contents (continued) |
! Group II fuel assemblies |
I I

M M I

.
I

j l

Fuel form Clad 00 pellets Clad 00 pellets |2 2:

! Cladding material Zr or SS Zr o'r SS |
'

IsgREG iMaximum initial U
content /asse 1 Rtf 198 I

i Maximum in U-235
, ! enrich w/o 4.0 Q 4.0 g

j p! I
IMaxim a cross g2

5.75 1sec h, i N ,

b j! Fue1%narray ~ i yx1 /: 8x8
q ,

Fuediameter, -1 0 i s'
'

!
- { O.475-0.505 l

7 0 I

a""%g / g .630-0.645

|
j Fue ;n p

' I

| Maxim act I a
150 ilen in 3 s

! % Co I
! (ii) Solid ir[ ted hardwar ay i lude h ile material, provided I

,

i the quant < fissile ma does no ed a Type A quantity and ,1
does not ex the mass limits of 10 CFR .53. As needed, g

i appropriate co pon spacers mu sed hen loading irradiated ;
hardware into the j pi a vesent of the contents during i;

i

I accident conditions of .Ta or . Use of a steel liner is authorized -I

| i provided: (1) its outside dimensions are approximately those of the I

; ! cask cavity inside dimensions, (2) constructed of single thickness of |
! j steel plate with full penetration welds, (3) thickness of steel plate i
j | does not exceed one inch, and (4) the liner is provided with a drain and i

vent to insure water removal. Ij i

i i a

j (2) Maximum quantity of material per package I

(1) Maximum decay heat per package not to exceed 40,000 Btu /hr. Maximum |
"

! 5,725 Btu /hr/PWR assembly. Maximum 2,225 Btu /hr/BWR assembly.
,I

;
- (ii) Seven PWR fuel assemblies, seventeen channelled BWR assemblies, or I

; ; eighteen unchannelled BWR fuel assemblies. |
: (iii) Above fuel assemblies to be contained in their respective fuel baskets |
: as shown in GE Drawing No. 159C5238 - Sheet 6, Rev. 8, or PNSI Drawing I

: No. 420-111-3000, Sheet I through 9, Rev. 1. I

I

l 1- - - - - - - - - - - - - - - - - - - - - - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Page 5 - Certificate No. 9001 - Revision No. 30 - Docket No. 71-9001 I

I

I

I

I
5. (c) Unloaded package - contents and maximum quantity of material i

. I

Greater than a Type A quantity of residual radioactive material consisting of I

mixed-fission and activation products adhering to interior cavity and fuel I

basket surfaces. |,

!| (d) Fissile Class I
'

I
I

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).4

g

7. The maximum gross weight o bi gstnotexceed21,000 pounds.
8. For the shipment of ated fuel assemblies, th k cavity (containment ;I

vessel) must be p ly inerted following removal of' water from the cavity.
']The cask cavity ng@|b e purged at least three times wi on, nitrogen, or

helium. Each p gv use must be equivalent to or a than the cask cavity ||,
volume. After f e, the cavity must ptl illed with argon, tis

| nitrogen, or h m at pressure. l
,

' i

O I

KnownorsuspkTbdfaile se (o kl fuel wfA% cladding defects I: 9.

| greater than ( holes a j ii hine ac a - FauthorizeW |

['sem s and have a !10. Group I fuel N emb1 h
'

Ev' r tm u

maximum initia$)J co
'

1 ) r i i ; A ssd andMinimum cool time of I
60 months may have a d 1 r I ( r i of 4$ MWD /MRI. Ia

1 % I

ent, M r
..A . .

_. 'hatthod$iskcontainsnomore |1 11. Prior to each s
j than I cubic fo wat e icense st prepare the cask g

a for shipment, in rdance wi 1. of t lication. I
I

12. The cask contents sha so limited that under nahl conditions prior to I

| transport, 62 times th u dose rate plus 3 times the gamma dose rate will |not exceed 560 mrem /hr at a assis from the side of the cask (ten yi

; feet from the cask center-lin .M M 2
1

1
!
i

13. The neutron shielding tanks must be filled with approximately a 50/50 volume I

percent mixture of ethylene glycol and water during the months of October through j
May.

y

I
14. Replacement globe valves other than the valve specified on Drawing No.159C5238- I

Sheet 4, Rev. 8. must be tested as stated in Subsection 6.6.3.2 of the I
application. I

, I'

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 i
frequency may be disregarded provided that the package is brought into full I
compliance with these requirements prior to the next use of the package. I

i

16. The cask cavity must be equipped with a rupture disk device with a burst pressure |within the range of 350-400 psig (443*F) including all tolerances. g

I|

|175
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I

I

I

I

17. The uranium shielding material must be separated from all steel surfaces with a ii

minimum copper thickness of 4-mils, except that the stud bolts attaching the I

shield assemblies to top of the unchannelled BWR basket must be coated with a i'

minimum of %-mil of copper. |
18. A shutoff valve must not be installed between each neutron shield tank and its g'

respective thermal expansion tank. i

I

19. The cask may be wrapped with reinforced plastic during shipment, provided that the I
decay heat of the contents does not exceed 1.5 KW. The reinforced plastic used to I

wrap the cask must not be greater than 0.015 inches thick or have a thermal |
e(pe reinforced plastic wrapping) complying with 10 CFR 571.87.|

T iconductivity less than 0.0242 -

], cannot be used as the cask o

|20. The package authoriz h he certificate is hereby
p)O |

noved for use under the
general license pro ons of 10 CFR 671.12.'

21. Expiration date: mber 30, 2000. h
>|@ x n .4
.

REFBtEEES C
|!g,I(:.{.- n.. d

y& Oy
gI VECTRA Technologie nc. a 95.

/'ust , 1995. I
'

VECTRA Technologies (f)nc. 1 r ,aa ;i < : ,

g /-r 1i

N IA
Q lv W

. .,

%R U REGU Y COMMISSION

%> 6TC |
c e r cation t

Spent Fuel Project Office | |

Office of Nuclear Material Safety I'
and Safeguards lr

] SEP 211995 ||
|) Date:
1

1

I
I
I
i
1
I
I
I

+1

!I
'I ,
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I
sacroameis

Iu.s. NUCLEAR REGULATORY COtStel8840N
CERTIFICATE OF COMPLIANCE I==

Iio crR n FOR RADIOACTIVE MATERIALS PACKAGES,

i.a cEnreicATE NuubER b.REV$m NUWDER C. PACKAGE 4DENTIFiCATION NUMBER 6 PAGE NUMBER s. TOTAL huMsEP PAGE'S

9006 11 ~TSA/9006/B(V) 1 2 |
I

pREAuste

a. This certificais se issued to certify that the packaging and contents described in Itern 5 below, meets the appleable matety standards set forth in Title 10. Code |

of Federal Regulations, Part 71," Packaging and Transportetson of Radioactive Material," |

Ib. This certificato does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or other
applicable regulatory eDencies. 6ncluding the government of any country through or into which the package will be transported. |

I

* ** iU. %'Io%*i**Ef ," * *^** '' ** ^*^ *i r"m"lNo*oEf<'rSEar'io"n o** "o*T?#47,0cara"' ' ^
p

Amersham Corporation Tech / Ops Inc. application i

40 North Avenue dated March 31, 1986, as supplemented. I

Burlington, MA 01803 I

g.wrw.ERRREG I
os I,, \ , .. ooc

'' UcE*.i. is conditionai upon fuefimnyM,em.nts of so cr A P.ri ri. as appiecaei.. a bcpons .p.cefi.d beiow.'

e o i.

(a) Packaging 4
j (1) Mod /4.No.: AI' 0 / g |

|(2) DesIiption A4 4 8 O I'

' ;F- t %E 2 MPT d
v
.g A Wel 10-gauge stainless

i
' '

A r,aAiogr
st # f box . xilliq 4 ; 5 dl h. h M'll" g. The source ;

,
'

cha ha tP < 1 a u i s I 'g.ed
,#

late er and a depleted i
'

ura ' sh w 1 a a i: t ar itio in the center of the I
depl ura b [ d e apsules the source cable I

', %e k Ie d by 1 ng assemblies andassem s.
thread lddown cap s ght is roximately 65 pounds. |

(3) Drawings Q
; The packaging is h ct d i cMdancewithTech/ Ops,Inc. I"

3Drawing Nos. A1500SU S ts thFough 7, Rev. C or AIS00SU90,
Sheets 1 through 3, Rev. -; AIS00SU91, Sheets 1 and 2; A1500SU92; |

3

' and optional Drawing No. A15005093, Rev. A. i
I'

.

The threaded holddown caps used to secure the source cable assemblies I
;

. within the titanium tubing shall be fabricated in accordance with I

Tech / Ops, Inc. Drawing No. SK2334-2, Rev. D. |
j(b) Contents
||l(1) Type and form of material
i

||Iridium 192 as a sealed source which meets the requirements of special ijform radioactive material.
i

(2) Maximum quantity of material per package
,

120 curies 1 I

I
|177

. .. . . . . . . . . . . . . . . . . . . ,.... ..... . .. .
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'

,

i I
'

i I'
,

6. The source shall be positioned within the titanium tubing by a source cable |
assembly which meets the parameters shown in Tech / Ops, Inc. Drawing No. 42402-1, i

Sheets 1 through 3, Rev. K. I i

i I

7. The name plate shall be fabricated of materials capable of resisting the fire | |
4

tests of 10 CFR Part 71 and maintaining its legibility. |
; 8. In addition to the requirements of Subpart G of 10 CFR Part 71: !

I<
,

(a) The package shall be prepared for shipment and operated in accordance with |

.the Operating Procedures of Chapter 7 of the application, as supplemented. j

egang|pf e ts and Maintenance Program of |(b) The packaging must meet tFe i T

3 | Chapter 8 of the applig .

s %B#phe y

is certificate is herebNpoved for use under the !', 9. The package authorized
"

Igenerallicenseprovgonsof10CFR$71.12.'

10. Expiration date: ust 31, 2000. .% 1

' (/) N | $ |,
|;

REFERENCES g

C I|

Tech / Ops, Inc. app 1 h ion dat c 31,
_

q ;.

~

'IAmersham Corporatio upple n t"' 3 , J ne 22 August 13, 1990.
|

,

b 0g . I /,

t M i t EGU RY COMMISSION@ gk

i ge eA - sg \
' -

,

1, Chief |[/ ,i

A :erti cati ction g]i

Spen Fuel Proje ce i1 'V
I h Office of Nu lear terial Safety I

k (* k *
f SEP 0 31995a

Date:

)(
,;

rl

t i
t i

I
j i>

|i

| i
i

| I
I

,'
I

I ||I
,

: i

h |

f _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _1 *7 8
1
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Iu.s. wucLEAn neoutATony consenission
Isac Ponas m CERTIFICATE OF COMPLIANCE

i

I*=
" " " FOR RADIOACTIVE MATERIALS PACKAGES

,

, ~

b. REVISeON NUMBEPl ct PACf(AGE 4DENTIFICAtiON >=iumM d.PAGE NUMBEst e. TOTAL NUMBEft PAGE$
' t.gCENTIFtCATE NUMWER '

i 9007 7 USA /9007/B(V) 1 2
, |

f |& PREAMelJ
e. Thes certshcate is 6ssued to certify that the packaging and Contents described in item 5 below, meets the applicable safety standards set forth inTitle 10, Code

I
' of Federal Reguistions, Part 71. " Packaging and Transportation of Radioactw MotortaL"

I|
b. The cernflcato cloes not releve the consgnor from compliance with any requirement of the regulations of the U.S. Department of Transportation or other|

appiscable regulatory agencies, includmg the governmerit of any country through or into which the package will be transported.
|

S. CER is is8UED ON THE IIASt8 OF A SAFETY ANAL.YSIS REPORT TH DES N OR CA ON

Amersham Corporation Tech / Ops, Inc. application dated
40 North Avenue October 7,1985, as supplemented.

C .s f 5 p* { u / *1'9007
Burlington, MA 01803 Q n,

c oOcuT Nuu Ea u7iw

cetthcess is conclet6onal upon futfMiing th rements of 10 CFR Part 71, as applacable, a d t e conditions specified below.

P Q<>-*

s

(a) Packaging h 'b ' '

Qf W ,/ h ** '

AI 5203 g h
q g,)r [(tfgj '

p; i(1) Modelpa.: :

q) r -M es gg i p1 V,(2) Description Fgs 6

b-. ,% %Q '" / !Esi .

-~

A uranism shielded raelestapMrJe1Mc'eEconsist1ng of$ao ovated 5" OD x
~

1/8" 6fttk stishtube" wet 8p 16 %dE10-gauge'end plates. An opening
"

,i
on each,,p;1ateijvefracde'ss to|itie|c'g*;] shaped it3tanium: tubing whichhouses the sourceba'psuM.siostoer h e ass:embly, and*the end plug.

,

The two gul opeidhp5Aste%'IoshdWitki:thr' ended end,; cap's. A lock mechanism
is provide & at the source / cati W u'ttachiment. Gross; weight of the package .

~

is approximately 40 poTJnds'.'/| g;- Wjf p@-:

sp// {p'
-w>

I (3) Drawings
9 t,

The packaging is constructed,jb 41imd AI 52091, Sheets I and 2; andin,aacordance with Tech / Ops, Inc. Drawing
4

Nos. AI 52090, Sheets 1 throut
Automation Industries, Inc. Drawing No. 100-520-014, Rev. A.

i
..

[

1

l,
.

I
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e eGiw s1s' CONOrTIONS (continued)

Page 2 - Certificate No. 9007 - Revision No. 7 - Docket No. 71-9007

5. (b) Contents

(1) Type and form of material

Iridium 192 as sealed sources which meets the requirements
of special form radioactive material.

(2) Maximum quantity of material per package.

120 curies

ed wiU>iptive titanium tubing by a source cable6. The source shall be positi g
assembly which meets th metefs'shdwii [rf ch/ Ops, Inc. Drawing Nos.
42402-1, Rev. L an , Rev. B. q

7. Thenameplateshaij e fabricated of materials capabte of resisting the fire
test of 10 CFR rt 71 and maintaining its legibility

Inaddition(9 theft .irements of Subpart CFR,P$rt71:8.

(a) Thepa'ddgesha
pared-{iori.

andoperdedinaccordanceor s
with Section 7 o ifciEL 4 -

/' 2'^#"2 ' y Ne6 in,accordisce with the4 >
.in(b) Each package aus

acceppmce tests a' . enancei
' fin /Sec' tion ii%f the application.

9. The package utho ,by h't, L |1 kte s approved for use under
I 71 12P %

thegeneralpensegpg45
ExpirationdaM: Deh r]1, l' d I C910.

~

. ERENCES
f

Tech / Ops, Inc. applicatihdated October 7,1985. -

Supplement dated: November 26 9 [(Tkb 19 and Deceaber 21, 1990.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

&AJL
Charles E. MacDonald, Chief
Transportation Branch
Division of Safeguards

and Transportation, NMSS

MI NDate:

:

?
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"*

CERTIFICATE OF COMPLIANCE
*C*? FOR RADIOACTIVE MATERIALS PACKAGES#

- , , _ . - - . c- --- - .- - .., _ .
,, N9 13 - USA /9009/B( )F 1 4
i
imem.a

q a, TNs certmcam 4 6ssued to certWy that the packagtng and contents described in item $ below, meets the applicab6e sefety standards set forth in Title 10, Code I

of Federal Regulations Part 71," Packaging and Transportation of Radioactive MetenaL" I
_

!

Ib. The certifieste dr s not relieve me cons #gnor from complance with any requirement of the regulations of the U.S. Department of Transportation or other
appl > Cable regulatory agencies, including the government of any Country through or into which the peCkage will be transported.

|

T.EE'Io*S',,"S"Jf T. *''''* '* *"'""""*."'r'UEo*df5*.c*55'o*r S"o'v%*E^ *carm

i General Electric Company General Electric Company application I

IP.O. Box 780 dated January 27, 1984, as supplemented.
IWilmington, NC 28402

* Aooexsv uvueenR REqg/ |'

,, \ ,g I

! # N En Stte is condition i upon,fuifisi rements of to CFR Port 71, as applicable, and c ons specified below.

Q Q ls.

(a) Packaging gQ ,., % !.

, y 4 |

(1) Model .: FL 10- - I
' '.C% ("") 1

I (2) Descrgion {A j

Two, hei-gau -gY rums weid o d, ap imately 68 inches |
) 1ong 22 nc 7 0-'" out rum sure shall be ;

accomp shed a ; - ) u s -l ri with drop-forged Ii

lugs, png of s e a h c a ' c~eive! east /8-inch diameter I
a u t r ! rt m nism consists of wood 8I bolt aK{ock

'

I
| support W steel , g _ o rec the containment~

vessel, fire res ta forme place to an average |
,

i

| finished y of at 1 cubi ot for the main body and
I 10 pounds ic foot cap. Gas r holes shall be provided

! I in the outer 1 drum. p
ahsssteel5-inchSchedule40 pipe,The containment ve a

i
approximately 53-1/2 in s g ith a 304L stainless steel 1/2-inch g

i thick welded bottom plate and a 304L stainless steel 300 pound slip-on |,

I flange and blind flange which is fastened by eight, 3/4-inch steel bolts. I
i I The flange closure is gasketed by two fluorcelastomer 0-rings with a I

,I pressure tap between the two 0-ring grooves. During shipment, the 0-ring |i

groove pressure tap is sealed with a pipe plug with threads wrapped in ,i
.

i
i

teflon tape. A 1/4-inch stainless steel valve is screwed into the blind |
I flange of the containment vessel. The valve is sealed by a pipe cap i,

I (threads wrapped with Teflon tape) and is protected by a 2-1/2 inch high i'

I section 5-inch Schedule 40 pipe welded to the top of the flange. The I

| packaging has a maximum gross weight of 515 lbs. |
'

] | (3) Drawings |
; I I

I The Model No. FL 10-1 package is constructed in accordance with General I

I Electric Company Drawing No. Il2D3018, Rev. 2. |
It,

; I I
'

| |

| 181 I
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|mac roas sia^ u.s. NucuAR REWWORY COMMISSION-

conomows rconteued;

Page 2 - Certificate No. 9009 - Revision No.13 - Docket No. 71-9009 !
I

I

|'

!(b) Contents
|

(1) Type and form of material I ;
I l

I(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 i

(ii) Uranyl nitrate solutions having a combined concentration of uranium- |
233 and uranium-235 not exceeding 250 grams per liter and an H to I
fissile material atomic ratio not less than 80 provided the U-233 I

of the combined U-233 and U-235 Icontent is not gre rg
|content; or |

(iii) Uranyl he solution (U0 50 ) contknpg uranium-235; or n2 4

(iv) Dry ounds and mixtures of uranium-23 - |

(v) U gstic
interspersed with gr t' or g icon carbide plus |iu

material. ,,

|(2) Maxim M uantity i ak ;

: O I

(i) r the n s 1 1 - (i and r (1)(11): |h
-

i l i o , le pria 1 watts decay heat, i

/
" ' - I

,ht to .

Wd 10 a 1 J ; < n , /g |

(ii) he > L < H (iii):

Not p exceed 9 g | '1 rial 18 watts decay heat. |

(iii) For th tents descr bed in 5(b)(1

s% material and 30 watts decayi o exceed og s

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

| 1

Not to exceed 300 grams fissile material and 10 watts decay heat. I'

|:
>

(c) Fissile Class I |
i

i |
: i
! . I
i 1

1 . I
;

, I

! I

I

I |

I2
.

- 182 1
'
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U.S. NUCLEAR REGULATORY COMMIS$ NW'" cowomONS (condnued)

Page 3 - Certificate No. 9009 - Revision No. 13 - Docket No. 71-9009;

1

g 6. The solution contents c,f the package shall be contained within a bottle having;

g one of the following specifications:
|
| (i) Slit vent palyethylene bottle per Drawing No. CAPE-1170-37,

(ii) Duo-vent polyethylene bottle per Nuclear Fuel Services, Inc.,

i||
Specification U-1 and Drawing No. 5B-U-740, or per General Electric!
Company Drawing No. 112D3013, Rev. O, or |i

N I4

j l (i.ii) Stainless steel bottle as shown on General Electric Company Drawing Nos. L
'

(i FR0-140 and FRO-140A. g

h ' the metal inner container|
I

7. The polyethylene bottles ac,

q described by Chester-J ompany, Inc., n Nos. 1092M-1, 1093M-1, y
'

1095M-1 and 1096M-1 e 1, dated April 26, 1 p;

I 8. The packaging f polyethylene bottles shall incl a flexible restraining I

device (such as ommended in ARH-1819 " Vibration of L-3 and L-10 II'

; h Shipping Cont r aced between the cap as M' o le polyethylene bottle |s

sure trat the polyethylene p ,|| and the clos lan . . ' . e pressure vesse
, ressure @ sel during i

.

I. bottle will ate at s e fr uqcy i

transport. ( '

~

'
Ij 9. Dry compoun and mi<tuF'- t a d within led metal cans or I
I DOT Specifi ion 2 . n 1 and place n 'nner ntainer constructed |and leak te as if' - t20lir1 c tra AFL 1105. g

I B : i i 3 e trat , all inner !g
,

q Following t as 1
I container wel sha - ,)ts t s I c i id r rant hod in accordance :|

3- h ; ly, t nner container shown ||
| with Article ect "

_.

in the 111ustr ma (%qns les s ess steel pipe with ||i

y
r an outside diam r of .500W s a wa ickness ranging i

'

i between 0.095 an 40 inch. Q,

Appropriatestepsshhbetakentoassuretatf the time of sealing to the !10.
, tie p s in the containment vessel will I :h time of delivery to the copn,

h
Inot exceed 40 psig. g .

>

' r ,

; I 11. Prior to each shipment of more than a Type A quantity of radioactive material, p
'

I the space between the double 0-ring shall be tested at 100 psig and leak | |
,

j detection performed by a method capable of detecting a leak greater than 10'3 I
,

l
I

; atm cc/sec at standard temperature and pressure. No package with a detectable |
i leak shall be delivered to a carrier for transport. ,
I I
i 12. In addition to the requirements of SuDpart G of 10 CFR 71, a test shall be g,

I performed on each containment vessel and associated 1/4-inch stainless steel i
I valve (without its associated pipe cap) initially and once each year at 300 psig I, and the leak detection performed by a method capable of detecting a leak greater 3
,

than 10 atm cc/sec at standard temperature and pressure. Any chamber that |
4

i,

I fails to pass the test shall be withdrawn from service and repaired to meet the l-

y
I test. For shipment of contents of r:ot more than a Type A quantity of g
'' radioactive material, this test shall not be required. | |

I,

,

|i

| 183 I
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U.S. NUCLEAR REGULATORY COMMISSION
$, *" ** conomONS (continued)

,

Page 4 - Certificate No. 9009 - Revision No. 13 - D'ocket No. 71-9009 |
| 1

1

I

13. 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 K/P- i4

6567S. i
I |

14. Prior to release of the package for shipment, a radiation survey should be I

| performed including a determination of surface contamination to assure !jy
, compliance with 10 CFR 6671.47 and 71.87. i,

N I

I 15. In addition to the conditions in this certificate, each packaging must meet the i~

N Acceptance Test Section 8.0 of the current Safety Analysis Report of January 27, I

: | 1984 as revised April 26 and May 16, 1984. |
thb e, the packaging shall be |g 16. In addition to the condi

g prepared for shipmen rated in accor w th the Operating Procedures ;
of Section 7.0 of th ent Safety Analysis R Rt)qf January 27, 1984 as |

r irevised April 26 y 16, 1984.'

Thepackageauthzedbythiscertificateishereb $vedforuseunderthe17.

general licengr - s of 10 CFR 671.12. / 4 |

18. Expiration d : June '1 9. Q !
|

E I RENhENCE I ?> O i
-

y
3R es s %(

~ ' 1 I4/ |

.-

j General Electric (empany .ik' ated Jant
a//M

,

8 a g> June 7, 1994.Supplenients dated:enRpril(
I

( ! 8 i Fe I,
,

A % 8

I

f(
15, l@)."Westinghouse ElectrW orp : E - A'

.

'E E NUCL EGULATORY COMMISSION |
'

/

$M -

i f k Gassi,, pell, ection Leader i8

j|y rs @ r fication Section,

i Storage and Transport Systems Branch !y
'

,

i N Division of Industrial and !g

Medical Nuclear Safety, NMSS; j g 7g g

| Date: I

a ,

|
1.

i,
,Ii

i
.

| | |
u ;,

li I y

| | |
|
I'

I I

I
'

184g
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I
eenc Pons sie U.S. NUCUAR REGULATORY COtetetS800N
see CERTIFICATE OF COMPLIANCE I

|
w C" FOR RADIOACTIVE MATERIALS PACKAGES

, , _ _ e ,_ _ .- -.- - .A _ .. ,_.sa .A.sa

. , ,$010 35 USA /9010/B( )F 1 12
,
i
I

1 P5thAMSLE
a. Thls certif6cate a esaued to certsfy inat the packagmg and contents described in item 5 below, meets the applicable safety standards set forth in Title 10. Code I

of Federal Regulations. Part 71," Packaging and Trar'sportation of Radioactive Matenal.* I

Ib. This certihca o ooes not renove the consignor from compiiance wrin any requirement of the reguistions of tne u.s. o partment of Trar sportation or other
apphcable regulatory agencies, incturimg the govemment of any country through or into which the package will be transported.

I

I
N DES OR ICA ON

a 7sgwicAgis 16 SUED ON NE BASS OF A SAFETY ANALYSi$,RE |

I I

Nuclear Assurance Corporation Nuclear Assurance Corporation application I

6251 Crooked Creek Road dated November 1, 1990, as supplemented. |
Norcross, GA 30092 i

AR R EG ,1/9010 i.-
Z |_\L c.over Tuvueen

a cert le is conditional upo i fulfilling irements of 10 CFR Part 71, as applicable, a cor'isktions specified below.

Y O |
8-

9cm h i
e/ g |i" y .: x :

(a) Packaging W, k\ Ig
[,e

,

() |6 R CQ +

(1) Model Noe:- NLI-1/2r e T

\ g[A !
5 O '% bc / I

(2) Descriptidt- % M y. D ? ,p,

q N VN F " r// a:a |

A depleted' uranium,$caterhand y. idillded ship /ing cask, encased in stainlessd I

steel, and equippe%rith bal " paci)Umiters.QThecylfndricalcaskbodyis i'

-

195-1/4inchesiong3fq7._1 hssiODQThe |
3/4 inches oDdepleted%Bi10ip241J[8"Indas%priiicipal-s,hielding consists of 2-

I
s

| 5nd 5 inches of (borated) ,
water-ethylen col' mixture.p/ f lead,yy

ou'tsrshell'iswiIhdtoasolidstainlessA 7/8-inch thickdtainless stee
I

|I
I steel forging at ea'cW end of the cask. The oute@ ell of the cask is I
I surrounded by a 1/42 inch thick steel waterdackdt that is also attached to the |
| end forgings. A water e/p~tinsne task,.tkrwe'96ed to the water jacket shell. The'

i

i inner cask cavity is formed @ a 472-fifth thick, stainless steel cylindrical i
j i shell; welded at its top end to the upper cask forging and its bottom end to a I

I circular plate. I

I I

| There are four separate configurations of the cask. |j

| |

| Configuration (A): The containment vessel is a right' circular stainless steel |
|

I shell,12-5/8 inches ID by 178 inches inside length by 1/4-inch thick, located i
I within the inner cask cavity. The containment vessel is closed and sealed by a I

| 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
ii

i used to secure the containment vessel to the upper cask forging. Closure of the I,

I cask cavity is by a 1-1/2-inch thick steel closure head, eight,1-inch diameter I
'

I bolts, and elastomer 0-ring. The radioactive contents are positioned and i

I supported within the containment vessel (inner container) by an aluminum basket I

[ and internal support structure. |
'

t i

I I

I I

I 185 I
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| |
"~" " ~",, c n*" ""

conomons (conunvec)
: 1
4 I Page 2 - Certificate No. 9010 - Revision No. 35 - Docket No. 71-9010

I

i
5. (a) Packaging (continued)

i :

(2) Description (continued) j

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'

i
; bolts and sealed with a silver plated, metallic 0-ring. The outer head is 1-1/2-

inch thick steel plate secured to the top of the upper cask forging by eight,1-
! in'ch diameter bolts and sealed with an elastomer 0-ring. The radioactive
i contents are positioned and s or IRiphi the containment vessel (inner cask ,

!s e %rApi al support structure.i cavity) by a modified alg .

! Configuration (C): as Configuration (B), a vf,sexcepttheradioactive
j contents are pos ned and supported within the containment vessel (inner cask
: cavity) in a s ess steel structure containing Bofsjnheets positioned so as

to provide nece r neutron absorption. D,

j - (. m

: .

Configuratio ): _ . Configuration ove excepA that the radioactive
j contents arg sitione . pp it jcon,tainmentvessel(innercask

s st uq as shownstrg NAC Drawing No.i cavity) in f 4-element
'

,1

i ask st be osed in a citried shipping j347-291-F12(ev.2,a
container. Y QQ % Y( !b| {Ri n'

^

|1

: The packaget Anclu li * . dte 1 ; oGrAli le@th of 237 inches and i
,

; i ( pdfiinum weight of de contents is 3,000;
an outside d1a' meter $ '15 A'

i - pounds. The pedght ,3 y 4 ; i: ap imatily 49,25mpounds.?
J

w @ t/)V
:.Y

i

(3) Drawings

The Model No. NLI shipping cas tonstructed ccordance with the
following National Company Drawing Nos.: "%;

! i W
! General y y

: 70514F, Sheet 1, Rev. 8, Cask and Trailer General Arrangement
i ; 70514F, Sheet 2, Rev. 8, Cask and Trailer General Arrangement
j

.

70885F, Sheet 1, Rev. 3, Spent Fuel Cask Details i
j 70885F, Sheet 2, Rev. 2, Spent Fuel Cask Details;

!
| 70885F, Sheet 3, Rev. 2, Spent Fuel Cask Details
i 70885F, Sheet 4, Rev.1, Spent Fuel Cask Details

! I 70887F, Sheet 1, Rev.1, Outer Closure Head
; I

I

I
'

I

I

: e
'

I
'

I

I

I ,186
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| 3v'* conomous ccontinuem
"~~*~~ " # ' " ~ '

! Page 3 - Certificate No. 9010 - Revision No. 35 - Docket No. 71-9010'

1 I

I ,.

| S. (a) Packaging (continued)<

,

. ! (3) Dra' wings (Continued)
'

I

I Confiauration (A)
i |

| 70516F, Sheet 1, Rev. 8, Spent Fuel Cask General Assembly
70562F, Sheet 1, Rev. 10, Inner Container

i

i
70562F, Sheet 2, Rev. 6, Inner Container

4 1 70562F, Sheet 3, Rev. O, Inner Container * i

I 70562F, Sheet 4, Rev. O, Inner Container *
I<

Confiauration (B)

h xB R E G o,1, Assembly '

.
,

mt Fuel Cask Genera.I i
70888F, Sheet 1, Re ,

I 70886F, Sheet 1, Re Basket Concept Tp'

I 70884F, Sheet 1, . 2, Inner Closure Head O*

i Confiauration *h
i |

70888F, Shee Rev nt Fuel Cask Ge ssembly
d I 460-052-F8, et 1, ockwel fuel -NLI-1/23sk*,

I 460-052-F9, et 1, R nt r- e' gel, Rockweild

I Basket, NLI 2 Cask, As 'm
.

-
-,

I g-5( _._
[ /, '

-.

| ConfiauratiIm-(D)
'

I 70S88F, Shee 1, R Phen k enbral mblyi

ame taifk,FufbI 347-291-F12, .2 -
.

| Movement Pro
' W.

'

y
h,

| V W) / N'

Oq) .

: i

| | f
dh| * Nuclear Assurance Corporah aw s

! I'
I

: |
,4

I

I

I

I

I

I

I
i I

I

|
'

L.

|i

| 187"
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CONDtTIONS (contonued)i

l

I Page 4 - Certificate No. 9010 - Revision No. 35 - Docket No. 71-9010
*

I

||
' I 3. (b) Contents

I ,

| (1) Type 'and form of material>

i2

I (i) Irradiated PWR or BWR uranium oxide fuel assemblies of the following
I specifications: i'

I.

: I Consolidated

| M M Fuel Rods
.

I

I Fuel form Clad UO2 pellet Clad 00 pellet Clad U0 pellets
2 2

I

Z Zr or SS
Zr or $ R EG r or SS

I Cladding material'

hp 9[. .: | '

Maximum initial fuel| ,
' pin pressure at 100*F, ),I

200 550
; psig y 550

Maximum initial Uh 9- @ A 950
I

|
content / assembly g- 475 19

k itial| (7[ 5$ 3Maximum averag % w/os;
'

58'[/ 7
s

A[ A k 3d C .70U-235 enrichme*

I k;I

MaximumbundleIoss e J -

$m
I

8.75
| section,inchp 8Q r ,f.,

% ,, n.
'<; . k; d i L

a u

! Fuelpinarrayhze x7 %% $ Pins from 7x7,4/i
, b 8x8 gh' % 8x8, 14x14,,

6/ : |! 1
,

h

'b)ft[LebQab'7 ,

,

C 15x15, 16x16,

4)I g.

M 17x17 in triangular/friI
,

hY
| /;

| O P

| Y h**M-

I

I ,

. I
! l

I,

I

I . ,

I

I

I

I i
,

i

I

I

I

I

I

!
I

I

I
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Page 5 - Certificate No. 9010 - Revision No. 35 - Docket No. 71-9010 |
|

|

(b) (1) (i) (continued) |.

| I |

Consolidated !
Eg gg Fuel Rods I

'

Maximum active fuel I

length, inches 144 145.25 144 |

! Maximum specific power, !
1 kw/kgU 40 27 40 |

I
I: Maxis)s averago burnup,

R M /> |
''| MWD /MTU 40,00

| Maximum decay heat, kw h : 0.6

I I
. Minimumcoolingtimey n

days 150* 120 \/ 4,380 1

1 . k h I

. / /. n 4either with or yt[ Deft burnable poison |K
t ii The PWR type assembl be

rods or control rods () I

I

1120 days. O
4in t i

i *Four (4) fuel rods.aay have a c
* a v d'* > ' l

provided the mini um cool t~

_
'f/56,000 MWD /NTU

**PWR fuel assembly (My have a 4 =$r to'sh_1 '' 45.0 days End the |
,

)
neutron shield fluMcon 1 n |Hr:e .u>ron/ /(The bapted fluid
tay be left in the shiel k i lih i ipmenti hther.'.csntents.)

'i, V l

i 0 % l

(ii)Ibdiat ' W owings$ecifications: I |

.
. P i g |

'

g F - EBR-TI B1anket i

IUrani m-M lyixfenum'

Fuel form / anium metal
h alloy pins cylindrical slugs I

Cladding Material kk Aluminum containers .

i Max. initial U 18.7/assy. 292/ container !
'

content / assembly, 300/16 assy. cask load I

kg ,|

Max. avg. initial 26.0 0.21 (3.88 kg |
U-235 enrichment, Pu/ canister) i

W/o |

I

I

I

I

I

I

I

I

'l
I

|189
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! Page 6 - Certificate No. 9010 - Revision No. 35 - Docket No. 71-9010
I;

I,

j' 5. (b) (1) ~(ii) (continued)
'

I

! Fermi-1 EBR-II Blanketi

I

i | Max. bundle cross 2.93 sq 4.875 dia
j section, inches
I

'

i
Fuel rods per 140 41<

I canister
i

I Max. active fuel 30.5 / assy 157

| 1ength, inches /g
h 2,400| Max. Average 2,840

i Burnup, MWD / 7p
I A
I Max. Deca _ at, 20 V 300

t watts >7I

A
| | % .

365'

i Min. Ce ng T 5,000
,g_ Cdays y qq|

I (iiw (1 f~~f ' . ReseahReactor#
I % g-

t'[Lfraniur-metal rodsi | h-Fuel rm
,f ;4 >n jg | .

_

|| Aluminum
Y .

i
i g
I Cla Mat I |q

.

.i , s
,

I
j !

|
,

I xim kLM. D# (C
symb)$Wi[g

O'Q54.5
'

| Cont

! akumaverage nik -235

sh NaturalI eiM nt

Maximumbu% css-ect ,hches 1.36

i
Intact Fuel Rods per canister, maximum 7

,

i I

{ l Canisters per cask 3 intact fuel
I

| Max. Active fuel length, inches 120.5
1

i

| Maximum average burnup MWD /MTV 1,600
I

|
Maximum decay heat, watts 750

! Minimum Cooling Time, days 365
,

I

I

I

I

'

I

I

I 190
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I Page 7 - Certificate No. 9010 - Revision No. 35 - Docket No. 71-9010
I

'I

|
'

3. (b) (1) (Continued),

,

I

I (iv) Irradiated PWR* or BWR uranium oxide fuel rods of the following,

I specifications:
I

| PWR Rods BWR Rods

! Fuel form Clad U0 pellets Clad U0 pellets
2 2

I

I Cladding material Zr or SS Zr or SS
I

| Maxim'um initial fuel pin
i

pressure at 100*F, psig 550 200

I Maximum initial U h g REGn/,'I
U

|
content, kg 58.2 75

| MaximumaverageinitN Q
U-235 enrichment,p 4.9 p.0i ,y

Maximum bundle cfd)s b|

I section,inchesQ 8.75 5s76
'

Maximumactivekel b W h '15p mk f@g 150 ,
.

i length, inches ( re~ j

Maximumspecifbpowerh0 - 5/5
|

kw/kgU h .,.

@b {
i 6

| Maximum average {p ,~,. ,pli( / S',000
t#'grnup i, ; _f %

'

i MWD /MTU g

Maximum decay heat h , (~h4.0I

/f s w'I --

| Minimumcoolingtime,SQ 150 Y 150

I o 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).
i

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I
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Page 8 - Certificate No. 9010 - Revision No. 35 - Docket No. 71-9010

l.

'

'(1) (v) Solid, non-fissile, irradiated hardware and neutron source5. (b)
components.

.

,
'

(vi) Byproduct and special nuclear material in the form of
irradiated uranium and plutonium oxide fuel rods. Prior,

J . to irradiation, the maximum average enrichment in U-235
plus )lutonium not to exceed 3.70 w/o and the maximum
enric1 ment 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 igns$9)farylgsc,ribed in Item 5 (b) (1) ,

except that oneirrifra1V Content must be 495 kg and the '

maximum initial U-235 elirkjunent shall be 3.35 w/o.

Irrahted Connecticut Yankee fuel ass [estny with a maximum
I

. (viii)
osand each of the

4.0 (1.#204 rods /
av e initial U-235 enrichment of'

15 15 fuel rods clad by stainless ep
gmbly;. tive length of 121.4 s. 4

(ix)/"hradiate 2 fuel ssemb onsistinOfthree
tencentricg t be Pp h'Ps0 owder metaMurgy cores

3 a umirium ning a totirl of 3.35
Mh.)Sifit'ei initially @riched

ad with ty
*~

of utki
b co 7tt. o Pu E /o' PM241 aml 0.15 w/o Pu-238.

(x) rradi 2 Ties stin
inum,g f twoen ' 1 tdes i b |t p cores c1ad

ty h$1Emhti :d ag?a total @ 3.2 kg of
As iMifally enfrum-23W.' h,e urlili

to 80 w/r uripjM35'. W irradOtt,iphed to contain
u.

ed MARK 22 fuel66
asse has an activs/ length of 150 inrSes, a maximum.

burn-u 1226 MWD and a minimum cooljng time of 150 days. -

,

(2) Maximum Quantity of mateh 3r cg
(i) Items 5(b)(1)(1) 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. 10 or 70886F, Sheet 1, Rev. 2. The consolidated fuel4

canister to be contained in Configuration (A) fuel basket as shown I

on National Lead Company Drawing No. 70562F, Sheet 1, Rev.10. 1

(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.

! 192
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Page 9 - Certificate No. 9010 - Revision No. 35 - Docket No. 71-9010

5. (b) ,(2) (continued)
'

; (iii) Item 5(b)(1)(iii) above:
1

(a) three canisters of unfailed fuel containing up to seven fuel'

rods per canister. The fuel canisters and fuel basket musti

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 - 1

No. 340-108-D2, Rev. 10, and are placed in the six-rod capacity

liner as @on oq'l. '-Thi"safinum decay heat load for adiDrar fissurance Corporation Drawing No.347-02 Rev. ,

1
de ' fuel rod is limited. watts; or

(c) M'od per canister or up to 10 faileefpel filters per canister.
to three canisters containing either one defective fuel

-

The canisters are 4.00-inch I.DMpiled fuel rod canisters as
Q siMhtgn Nuclear Assurance ''tiondawingNo. 340-108-DI,

The fuel baske accordance with Configuration
Re q)(D (. The< weight 11ters 1E limited to 125 pounds

! b T$ ma'ximu csy heat 104 for the defective
per cp , r'd thfe failedifjleR1311ters isTmited to 5 watts perfuel sq

NutfdTts"t-tsatsnfof the,filtg not to exceed 20
^^

c is

1 J @
(iv)(f) tem 5 Itaup2

.

q %o 25 PWR4fael rods or up to 25 BWR fuelI
islan gisrittb

Weiiw%s[nonFnsp24(A)Jor (8). A to 2 of the 25 PWRs pe
45,000 MW97MTU. PWR fuel rodsmay ,

'

w b pea (sTdff4510004WD/MTU arOyWR fual rcds with
buiy6p, urn (p/inexcess*of#0,0p0*NWD7MTt/will,ShshippedinConfiguration
(A) The maximumMottial uranium.cgtent is limited to 58.2 kg
per pa for PWR rods and 75 kg peNpackage for BWR rods.

igr,Chtoexceed1,600 pounds.(v) Item 5(b)(1)(kaab e,

(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.
10 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-
105E, Rev. O and M-12821-CP-106E, Rev. 1. Four shipping cans will

, -

i"3

!
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/

be loaded into a MARK 42 Segment Dry Shipping Canister as shown on
.

Martin Marietta Energy Systems Drawing No. M-12821-CP-102, 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-112, Rev. O.
A maximum of 2 shipping canisters may be loaded into a cask. 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-114, Rev. O. A maximum of one intact assembly may be
loaded into a cask.

(ix) Item 5(b)(1)(xL aboveQWofMARK 22 fuel assemblies or one MARK 22
fuel assembig, OtMhe tdtr esr(s/ separated, using Configuration (C)
above. ,. Enc ussembly or core wilk)eshipped in a shipping canisterJ
as shpwq,pn Sandia National Laboratory brawing No. R21563,j
Sheety,Iss.B. Qh y }h' lIIs

(c) Fissile Clas o . j
s ,~ -

]
Maximum n r of' ' per shipment e

Irradiated fusIW describeh * tpmsa max)" mum, bur (n1) i ,3 (b)(1)(ii)d,r5(b)(1)(iii) and6.
hMch excee sd.25 times the5(b)(1)(iv) above may nott

'

^^^'^ /g$
- M Pi specifiedmaxfdomave ge ,

,// .h"
i -

sincontdi' $E) mustte dry (no free$
Thecaskcavith'1verend '

inmen 9eisiel
~

7

water) when del rrej dsport. Jepidual Moisture must be' "

cbetainment vessgl'ty the methods! promptly removed-from'. , k cat i
'

'
. described in Sect %n XV i Wal of t@esidual moisture from

cask cavity when# pat load ' doe}d%odf4urat,16iis (B), fCh or (D) is not required
ckage") Msed4

-

providing the deca e c'ebd' W kw. 5

irradiated fuel, the ca'sk"jated fuel assemblies or atpnister of consolidated
For the shipment of ad8.

icavity canister of consolidated irradiated fuel (if,

present), and containment vejii$el est be p'aampt}y inerted following removal of the I'

water from the cavity. For co'ntenti hiif vaduum dried, the cask cavity and
j 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.2

i

.

!

i
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|Page 11 - Certificate No. 9010 - Revision No. 35 - Docket No. 71-9010 g
'|

i
I11. The cask may be shipped in a closed shipping container (Configuration D) provided

i that the closed shipping container, and the transport vehicle (trailer) meet the |applicable requirements of the Department of Transportation. Tie-down devices i j

'

which are a structural part of the cask and the cask support structures must comply I |
with 10 CFR 71.45. | |

| |

12. When the cask is shipped in a closed shipping container the center of gravity of j
the combined cask, closed shipping container and trailer must not exceed 75.0 i
inches. i

l

13. When the cask is shipped in a closed shipping container, the internal heat load I

must not exceed 750 watts. I

The neutron shielding tank,mb$b f 9 i Y a mixture of water and ethylene14.
glycol (52% by volume . 1 bit mixture must no (reeze or precipitate in a i

~

temperature range fr F to 330*F. The neutro*iifshield tank may be empty when I

thecaskisinCongurationD. 'O '

15. The structures to support the package on the transp%t vehicle must be as |./ 4describedintgApRtcation. i

irig tfrpcool-do ,md
eprovifedwithapressure !Anysystemughforco - n t.be-pka16.

relief device set so thatsel cannail' edd 3rU psilg ' W*rdpnocess, themaximum pressure in the
I

fttie package 4si used in Configuration Icontainment
(A) or 365 when he^ h WM (rifjguration (B)?. |

17. As needed, a opri ~jtom tatsNt@f ude in th cask cavity -!
lip?"t. J nE h 1

|to limit mov nt o r)1
-

Shipping cans b f '-
y || .:p x i,

p fyedfugl(assembliesmust I18.
Ibe seal welded Sid must e'ieak testedMtA 1x1F rstd cm {pic.

uirements oWScMart G of'10 CFR)V
|u M /|d y M #g

Part 71: 119. In addition to the

(a) The package shalTh pr pared for shipment,an perated in accordance with the l
operating procedures i e on hikpplication, as supplemented.

(b) The package shall be maintained and tested in accordanece with the maintenance.i
program in Section XVI of the application, as supplemented. | |

|
|
|
|
|
|

|

I!

I

I

I l

I
I

I

I

I

I
I

I

|195
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! Page 12 - Certificate No. 9010 - Revision No. 35 - Docket No. 71-9010
1

I ,,

l 20. The package authorized by this certificate is hereby approved for use
'

| under,the general license provisions of 10 CFR 571.12.
I
I 21. Expiration date: March 31, 1996.
I

|
REEERENCES

| Nuclear Assurance Corporation application dated November 1, 1990.
I
I Supplements dated: March 7 and 18, August 21, October 2 and 23, 1991; and April 14,
I 1992.

*

I

UCLEAR REGULATORY COMISSIONg Fgg.S.

! f at22
Charles E. MacDonald#,JAiefI

| Transportation Bcanph7
i. g\ Division of Safe' guards A

S tation, NM S)and Tran
I g

ib $! b
f{& q k,d O

JUN 16 W s j -.
l' Date: ,

O : :L ! c

; y% ~eae+i ;

; ! Y 'k * * M ,

I

I
3

4

: I

I

I

I
,
'

I

I

~

I;

l
|'

'

I

I

I

I
I, ,

I4

I

I
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I u.s. NUCt. EAR REGULATORY COMANSS40N,,,e ,ans, m I
I CERTIFICATE OF COMPLIANCE

I
I ** ora f FOR RADIOACTIVE MATERIALS PACKAGES'

I 1.6NTE tandWER DRytSsON De.neER & PACKAGE toENTIFicATloN NUMBER e.PAGE NUMSER e. TOTAL NUMMR PAGES
,
' ' 9011 5 USA /9011/B ( ) 1 2 |

'

I|' g pysums e |
I c. This certencase is imeued to cert 6fy that the packag6ng and contents described in item $ below, meets the applicable safety standards set forth in Title 10. Code

|
|

of Federal Regulations, Part 71," Packaging and Transportation of Radioactive IAsteriaL"
I

I tk This ceriff6cear does not re46 eve the consignor from ~.. ,:.e :6 with *ny requwoment of the regulations of the U.S. Department of Transportation or other
I

I apnarmada regulatory agencien,6ncludmg the government of arrv v' untry through or into which the package will be transported.
I,

I I
I I

! * "**, UsoT'd" '"w"'" " ''''' ' ' **''" ^"*'' "'5EEo*ionIn'ETio"N SeTi|"ca^r"of^^EIic4 Tion. |
~ '' "'"

t

i
i IAdvanced Medical Systems, Inc. Picker Corporation application datedj I
i 1020 London Road September 25, 1973. '
I Cleveland, OH 44

RF h h/ 71-9011 !,s {I
. oocxeTNuuseRl ,

m is condrtional upon fu% 6 of 10 CFR Part 71, as applicable, and conditions specified below.

$ h |i
I 5.

|| (a) Packaging hk /7 j

g g 9 ,
- .,u

(1) Model K.: E-ME OR04 q g q |
i q

| (2) Descrfkfon ,
),

I .
An ov ck pre _ mpa t a 1,p'rotectSbforateletherapy !

pyg ~ , c{cohsists'of laminated 2 x 4 hardwoodhead mbi e I

Imaple els tos eri pWered with ',16 gage! steel panels.
IReinfo g st@6 'a d les'%,re welded together and spaced to
I

limit t p peniT}gs s/than 6 inches. Skid runners are
o facf hti'thfo7 dL(t['usagbyBimensions"of the overpack are |6provided

36" x 42 .5" with a gaxfimum Qrossrwtight of:*4{000 pounds. |,

"Qib Q- ' '-
|,

(3) Drawings D
' |%

l

h ,d k "'

4 6

The packaging is construdG d W a6Tordance with the following drawings: !.

Advanced Medical Systems, Inc. Drawing No. D-MEH-00-00004, Sheets 2 and 3 I
through 10, Rev. F.; Advanced Medical Systems, Inc., Drawing No. C-200004; I
and Picker Corporation teletherapy Head Drawing Nos. E-182545A, Rev. F; I

Iand E-182972A, Rev. I.
I

,

: I

I

I
I

I

I

I
I

I
I

I

I

I
l.<

I

i
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Page 2 - Certificate No. 9011 - Revision No. 5 - Docket No. 71-9011 |

Contents |5. (b),

| (1) Type and form of material j

1 (

Cobalt 60 sealed sources that meet the requirements of special I

i form radioactive material. The sources are to be packaged in a ]secondary inner container (teletherapy head) as described in Item
5(a)(3). |

|
,
,

)(2) Maximum quantity of material per package s

| 1
'

13,680 curies, with a radioactive decay heat load not to exceed I
1200 watts. xBREGn j

rated and prepared fo[r spipo}ent in accordance with the| 6. In addition to the r
"

nents of SubpartM f g CFR Part 71, each package i
4 - shall be maintaine i

operating proce and maintenance program in swp ment dated June 26, 1991. |

The package ahrized by this certificate is hereby (g
proved for use under I

| 7.

ionsof10CFR671.12{fthe general ens

8. Expiration /hte: Augu g 1996 p i

'

d AD ,

b .

F MFERENt . O i
l^

$ N.| }%~m_j hn
I' -

Septe 973'./ $ I
.

Picker Corporation appl cat .

i Supplements dat Ap , h 6, ik .

*' '
,

! / Charles hn , hief j.

| h TransportatiohBranch I
pivi io$f Safeguards I

." k g a Trdnsportation, NMSS j
,

Aue o a m1 1,

! Date: i
'

i
i
I
i
l
I
I'

I
I
I

I

I

i

! I

I

i
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I

'| U.S. NUCLEAR REGULATORY CORNMSS80N

| 5 "" " CERTIFICATE OF COMPLIANCE |
;

|

| tscm ri FOR RADIOACTIVE MATERIALS PACKAGES ,

. # w nuu.en s.PWOE 6DENMCATIONNR .. PAGE pm - - e. TOTAL NUM.ER PAGES
I

-TS,,m 17 USA /9015/B( ) 1 5 Il'
|

* No,n,no w u.aio e.,setyin.t m. p.on.png .no conwnis o cra>=d w nem 5 taio*. m*** ** Wicat* **'*v'''ad'""'*'
'm in w. so. coo.

|
'

; ;
o, p.o.,.i n.guhpon., P.rt N. "P.ckaging and Tr.nsportation of R.dia.ctiis M.I.n.L",

i e,, vn ,,nmc oo noi r.6 me con.cor from compuanc. with say requir*==nt of the r'ou*tk>ns of me u.s. o.periment of Tr.nsponation or oeer y

.p,,,c.e, ,.,u ,y ne , mciuo,ng e. t av ny country mroven or into whica tn* pac **o* wm t* t'*a'po"*d- g

Ij,

i
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| '

| Transnuclear, Inc. Transnuclear, Inc. application dated |
i

Two Skyline Drive March 25, 1991, as supplemented. ,

i Hawthorns, NY 10532-212 R Pi ;~ n , . i

oocav 4 ff-90157 |! _g
| g< w i

i * 7n,nc a cona iw upon summna p.,. qui,.m.na or io crn Part 75. wicata. .no mic=**aup=**d t='o -
i

w Ii (r) _ i| s. ,,

# i
I (a) Packaging CQ Y d ',.))I

I

(1) Model : TN- TN-8L q

i (2) Descrfkion pg j j gM f,,) |

uef shipph casks.| Lead, eel an rem 1ded r t The I

' cav)iahA frt
kiiretil Underdg18 m_in diameter and Ii casks roximalte

Ii'a05,516 longY
hr'ee)' circ (ai stepped tope andfa; stainless' steel square

|
tf

pressu ess 'ded |
' '

flange, arat - Jalte and surrounded with y

~

B4C + Cu tes.'V thscavitfLi(J230x, e and' f280 m long. The g

main shie consisiis off135fmsf 4ead, 26 m' steel and 150 m of I

resin. A ementlayer%sudiatedbbtween e lead and the outer I

shell. Radii pper fins are welded to the\ uter shell and cover the - I

surface of the sk. ,etween each end drum. NThe Model No. TN-8 has 150 |rows of fins and th del Nc. TN-6L MH( 104 rows of fins. i' VWS |
'

The lid is a welded stainless steel shell containing lead and resin i
shields. The pressure vessels are closed and sealed by sixteen, I

1-1/4-inch diameter bolts and two silicone rubber or Viton 0-rings I

located within recessed grooves on the top flange. Each extremity of |the cask is surrounded by circular stainless steel drums reinforced by i
radial gusset plates and filled with balsa wood. A disk shaped impact i
limiter, constructed of carbon steel and balsa wood is fastened to each I

drum with four, 1-1/4-inch bolts. The vent and drain lines which I

penetrate the inner cavity are equipped with positive closures. In |addition, all access ports are protected by the impact limiters. i
i

The lid of the cask may be replaced with a modified lid which increases i
' the cavity length to 4,362 m or to 4,394 m with the lid plate I

removed. This arrangement will be referred to as " Configuration X." l
. I

Trunnions are used for lifting and tie-down of the package. The package |

I_______________________---------------------------"I

weighs approximately 36,000 kg. i
l

I
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|-

(.3) Drawings ! ,

I

The Model No. TN-8 packaging is constructed in accordance with I

Transnuclear Drawing No. 9317.01, Rev. J. The Model No. TN-8L is I

constructed in accordance with Transnuclear Drawing No. 9317.138, Rev. |
A. The materials of construction and welds shall be in accordance with i
Annex A, B, and C to Chapter II of the Application. i

|

The lid for Configuration X is constructed in accordance with Transnuclear I

Drawings Nos. 9040-500-1, Rev. 1,9040-500-2, Rev. I and 9040-500-3, I
|

|Rev. O.
,

BREGg |(b) Contents

(1) Type and form e al

(1) Irrad d PWR uranium oxide fuel assem f~es of the following |
" Q-spe ations: i

, ia

Fidirt fohn- .

Zroor S$ ellets
44ad U0 P I

IQe3 ding
.

1
~

469 Id imum in contengassemb g

(Menrichmeng r cgdgg, $ p |dlflfkimum avedit ntiED-235 j
3 i

h<fximum"t' c'l; edint
ye . . . v -u

-

f' i

enri '/ / 4 I

t%kimu e'try 54 isD I f d 'j 85 i

Maximum feeF1 4 1 hi, |, l'. 146 I-

w 2 ; and~

Grohfuelasse M

yEjpinpressureat100'F,pih 250 |Initial
Maximum averag urnup, MWD /MTU 38,500; or

i

Group 11 fuel asse e . !
I

Maximum average burnup, 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 i
installed and 2,190 days with the lid plate removed. I

I

j (ii)Solidnon-fissileirradiatedhardware. As needed, I

appropriate component spacers must be used when loading |
.

irradiated hardware into the cask cavity to limit
i

movement of the contents during accident conditions of |

transport. I-

I I

I

|-

| )200
|
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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 |

1 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 burnup limits of
paragraph 5.(b)(1)(1) apply.

(2) Maximum quantity of material per package
,

(1) For the contents < descriDCir-Itam 5.(b)(1)(1), Group I
fuel assemblie,sj,SD ''' O (fW *G
Three h ssemblies. The maximum decayh eat load is not
to exceed 35.5 kilowatts per package and 22 kilowatts per'

,

ass g for the Model No. TN-8 packaging %;ynd 23.7
kilowatts per package and 7.9 kilowattsprXssembly for'

} t G odal p TN-8L packaging, f 4

(ii) dr# thecof} ens escr4bebin tesNhb)(1)(i(hroup II fuel |

! ""'"''T*J) 7 { gi o
ree PWR asgegb tc.Nf siax mum decay, heat @d and the maximum

Wee ga%gMolumsw(riHnot; Jp,gitfesi6he Jimits Itsted in the tablewow: ;%f? av W g-

f I

\@Cenfiguration Xljeat pg) g MaRhreerdesY #@ aximum Free Gas,

Shi(mett kw Tpj/m-TNTP)g O
:3 Assinfi for3AssempesDec' -

g
m (NTe>p .

hv
'

! 1.5 0.558 O.601
'

.,

' '
'

9. 4 0.
'

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 a're 25'C and one (1) bar.
.

i
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I
.

'

i.

| ' S. (b)(2),(Continued)

! (iii) ForthecontentsdescribedinItem5.(b)(1)(iii):
! I Three rod bundles. The maximum decay heat load and

I maximum free gas volume are not to exceed the limits

|
listedinParagraph5.(b)(2)(ii).'

| (c) Fissile Class III

|

j | Maximum number of packages per shipment One(1)
ii

!
l 6. Group 'I and Group 11 fuel assemblies, either Zr or SS clad, and bundles of PWR

and/or BWR fuel rods that indivjdg[Ily[RieRphjl the ap(propriate specifications of
I r

!
,

5.(b)(1)(1), 5.(b)(2)(i), Q5.OKMiii7,' irnd
)J2) iii) above may be packaged'

in any combination.I h /*
s

,

I

| | 7. PWR assemblies may behipped either with or without burdible poison rod, thimble
~

j plug,orcontrolrgssemblies.
8. As needed, appro te " nt spacers may be u.se2 theIesk cavity to

!'

I properly positi e fu lies, m

I 9. The maximum wei h of the h(@sq MEspcomponent7 pacers, inserts,
q (#I-

pty ass
,

j 1rradiatedharge,etc.) not gceed $
I | .0 . The cask cavithillust b,e' ry u titr.;

'

'liveldd to 1r carrier for2

transport. Resif
'

iture : be a r z ipt yfvbmov'eMfrom tSPcask cavity by the
methods describ(ed)alinAf@& t. M / L Apf the7Applicattn. For contents. |

! I
' ~ ptly backfilled with 1.0 atmi I 5.(b)(1)(1) and )(11] r 1 tr ;s f '

Q@
I '- "of helium, nitro or
|

r

! 11. KnownorsuspectedVfjedfuel s. d fue.1N:,1 adding defects greater
than pin holes and ha ne cracks ar s '' authorized

Forcontents5.(b)(1)(iihthe t st is required but leakage testsI 12.
for containment assembly veri $

yness verificar
a r 4 red.

I 13. The package contents must be so limited that under normal conditions of transport,
I the total dose rates must not exceed 17 mrem /hr at one meter from the surface of
I 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

i

I exceed 7 atmospheres during the cool-down process.
I

I 15. The systems and components of each packaging must meet the periodic tests and
| criteria specified in Chapter VIII of the Application. The K verification and

shielding efficiency verification tests in Chapter VIII of th$ kpplication must bef

|

i performed on each packaging within the two year period preceding any shipment of
contents listed in 5(b)(1)(1) and 5(b)(1)(iii). The K verification andI

shielding efficiency verification tests need not be pebrmed on packaging duringI

I periods (which may exceed two years) when only irradiated hardware as specified in
| 5(b)(1)(ii) is shipped.
|

I 202
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g-

| 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,
1991.2

>

17. All valves, fittings, seals and relief devices must be of the type, size, modeli

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. |

phr , h r/ odic intervals not to exceed two18. In accordance with Annex L
,

i years, the thermal perfo n of the cask must e,amelyzed to verify that the
cask operation has not e ded below that which is % c'aosed*. Following the
initial acceptance t , the heat source may be that prgided by the decay heat
from the loading of package, provided that the heat wurce is equal to at,

least 25% of the d n heat load for the package. Each (ssk that fails to meet
the thermal acce ceQai eria given in Annex L App 3fcation must be

'complet9)d or the license: withdrawn from ice rrective action
(,

low 4e-heat -[amended to limi e pac o

( h bs
The thermahperforpan T - hMN periodicQRtervals*

' when the 6ewimum dec)yy .
.

ad per u oes/,not exceed 25% of the
'

designhegend q. @ (' ' %-

\ |

"
:: &4 1

i

19. The Configuratiop-( li be r u n d r i d in Jccordance<

with Annex N to 6Mfoter y ed March 75,1991.
@ 4w - .( gY

.te J y app _ rayed for use under the20. The package authoryd by this r
general license provMGens of 10 CFR 1h.J . Qg/ - g

21. Expiration date: May31h996. 5'

kgECESg5k
REFE

; Transnuclear, Inc. application dated March 25, 1991

4 . Supplements dated: April 22, 1991. ,

!

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Charles T. Ma ona , C 1ef
iTransportation Branch

Division of Safeguards ;

and Transportation, NMSS

Date:
I203
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eme cemicaron euwsea e ease auwsea . To'At au"*'a '^a'* i. ,vo ,
'965%,_ 9 USA /9016/B( )F 1 4 I

I
e

* T.,nne a i.u.o to c.nny mm m. p.ca.eme ano co*nts a.cre.o mm s ben. n=as ** *phc=>+ a'*r"*aca"""" ""'""** |
'

w r o.r.i n. oui t.ons. Pan 71,"Packagmg and Transportation of Radoseme monal |
| b. Then o.runcew do.e not reheve me consignor from comphanc. with any requirement of the reguistions of the U s. Department of Transportation or other
-

,,,no ,,e,ui ,y nc, inciuema me m.nt or any country inrous or into an6ca ta' pack *o'""' b* t'*a'' ''*d- ;a

'

I
| |

t magy,=, ;c^15,",,*1o"" *^$$ o' ^ 5"m ^"8,"'r"yt, %o*o'sf<"r|5^11 oM"oa^r" Sate'*?Icaron |
" '

.

I
ITransnuclear, Inc. Transnuclear, Inc. application dated

Two Skyline Drive March 25, 1991, as supplemented. |
Hawthorne, NY 10532-2120 R REo .

I

_s h . 'oocieruvu en 71'-9016' |
,

' 77c.",,,",1, ,, oono, n., u,on ,umn f,.fkl.emoni. e io ern P n ri. . weaaAofcaa**s we a b~ |

@ Q |5

(a) Packaging CQ kb d !
!4 W ,fdf7 I"

a 3 |t (1) Modelpo: TN-9 p g,,
. (2) Descr$(fon h '

[~{v &N C |
| y A ds i

--
_

A lead %stee1Jdx!re gired1!ar?tiy, fated , fuel shipping casks.
The iielded ir

( caskshpproximh~tep TJ 11nder/1,718 m in diameter and i
an I

tin ~p tsts>cf three rectangtriar, stainless steelpressur)e5,756mmlongd@ielde ~
hs,<av

d pla't'es andiafdrcula'r' stepped top Iesse N
flange, . separated ~ ' lit'esaThe bays,aFe divided into a |

' '

total ofi eren !Jdaremain shieTding consisk'compir
~ ts[150fF150 m.and 4,520 m long. The it

s dO1R8 mmtof deid, 26 m'tif steel and 150 m of i
ement layerhsg &cated b'etweenettie lead and the outer Iresin. A4 1

shell. Radi pper fins are welded to the duter shell and cover the - I

surface of the sk between each end drum. P l

akes'!d 1 containing lead and resin !The pressure vessels $teksThe lid is a welded
are closed and sealed by sixteen, ishields.

1-1/4-inch diameter bolts and two silicone rubber or Viton 0-rings I

located within recessed grooves on the top flange. Each extremity of I

the cask is surrounded by circular stainless steel drums reinforced by |radial gusset plates and filled with balsa wood. A disk shaped impact i
limiter, constructed of carbon steel and balsa wood is fastened to each i
drum with four, 1-1/4-inch bolts. The vent and drain lines which I

penetrate the inner cavity are equipped with positive closures. In I

addition, all access ports are protected by the impact limiters. I

Trunnions are used for lifting and tie-down of the package. The weight |of the package is approximately 36,000 kg. y

i
I

(3) Drawings I
I

| The package is constructed in accordance with Transnuclear Drawing No. |9317.03, Rev. J. The materials of construction and welds must be in y

|
accordance with Annex A,B, and C to Chapter II of the Application. g

I
I

- ------------- ----- ------"m_______________---------
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J

5. (b) Contents

(1) Type and form of material

. (i) Irradiated BWR uranium oxide fuel assemblies of the following'

specifications:

Fuel form Clad UO, Pellets
Cladding material Zr or SS :

Initial fuel pin pressure at
100'F, psig 200

4

Maximum initial U conte _ni/
| assembly, kg Q F FQ s . 201
.,

Maximum averaq$e $hiMal -73 9 U f'

'

enrichpe V/o y[ 2.65
5.52Maximu buA le cross section, in

: Maxi ctive fuel length, in 144
Ave burnup, MWD /MTD #;500'

Mini m.c oling time, day A ' /1504

| M(afmuni' fuel assembly, kg 4 00

Asneehed,
'

(ii) d non- '
,e irr ('pacets6ted r . . .

repriatex nt s .'used when oading

ementrlf
* hu/Qhp^cadiatedItai .e in ~ 'ity to li.

'

-

,

,

ent, gondigns of ; '
o u our

(f)
.

'z ]%/f ganspott. .

.

'

.w ,Tp8

.

(2) Maximum quan O i i p r age ||j
*

G-

exche'?.L ~ .(
cay he oad per package isBWR^- (i) S,

d 2Q4 n(pjp kilo ' per assembly. As: no
i . nee ppropriate ' h'9'a spacers mayde used in the cask

cavit operly po on the fuel asqhm611es.

f (ii)Themaximu we of the conten fu assemblies, component

pp e, etc.) must not exceed: r inser

;

| (c) Fissile Class III .

Maximum number of packages per shipment One (1),

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 VIII of the application. For contents
5.(b)(1)(1), the cavity must be promptly backfilled with 1.0 atm of helium,
nitrogen, or argon gas.

,

I

205 |
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l

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

I (a) The package must be prepared for shipment and operated in accordance with the
| Operating Procedures in Chapter VIII of the Application.
|

| (b) Each package must be tested and maintained in accordance with the Acceptance
Test and Maintenance Procedures in Chapter VIII of the Application.

i
I

I 8. Known or suspected failed fuel assemblies (rods) and fuel with cladding defects |

|
greater than pin holes and hairline cracks are not authorized.

| 9. Forcontents5.(b)(1)(ii),the r on test is required but leakage
nc t} de }f
ss Nt

testsforassemblyverificagi

47\f !

I

I 10. The package contents be so limited that under norm'ai conditions of transport, |

| the total dose rates st not exceed 14 mrem /hr at one mster from the surface of I
*

| the package. [
| 11. Any system used c5 wn the package mu videhwithapressure

'

I relief device s o th ximum pressur containment vessel cannot
exceed 7 atmos es duri 1ggrc j (J

| OM (

e. gng meetthepedodictestsand
| 12. Thesystemsangomponents pp

' n. f Each pigckaging that failsdncriteria speci"fDd in o

to meet these #Tteri t c r inr fN Sotil corrective action hasg'' '

yfbeen completed.(f) i-
.

I 13. All valves, fitt$13s, s _ e c e r i e of t,hiM:ype, size, model'

I and manufacture dndi Md i The ged n material must be
of the specificatwn sta Qn a II of Application.

I 14. In accordance with A L to Chapte I ", atperiodibtervalsnottoexceed
I two years, the therma ormance of the cask must Sehinalyzed to verify that the
I cask operation has not adec below that whic s licensed *. Following the
| initial acceptance tests, the) E vim $b

at provided by the decay heatu gr
tirrt the heint source is equal to at

i
from the loading of the package,

I least 25% of the design heat load for the package. Each cask that fails to meet
I the thermal acceptance criteria given in Annex L of the Application must be
I withdrawn from service until corrective action can be completed or the license

| amended to limit the package to lower heat load.
I

I

I * The thermal performance test is not required at periodic intervals when the
j maximum decay heat load per package does not exceed 25% of the design heat load.

I

I

I

I

I

,2_06
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15. The pa'ckage authorized by this certificate is hereby approved for use under the i

general license provisions of 10 CFR 671.12.

16. Expiration date: May 31,1996.

REFERENCES

Transnuclear, Inc. application dated March 25, 1991

Supplements dated: April 22, 1991.

Og . UCLEAR REGULATORY COMMISSION

/ d4A|%81
Charles E. MacDonald,%iefs

- Transportation Branch "JJ
1Taras J.g. ..

DivisionofSa@tand Transppt a n, NMSS

C+
*** * MY 9 [

$r Q,o
mh

4 gj Oy
) a

o? em %a%
w

\g

Y O

...s

|

|
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CERTIFICATE OF COMPLIANCE*es
so can " FOR RADIOACTIVE MATERIALS PACKAGES

,

-

1 a CERTIF6CATE NUWiseR D.REVIStON NUMBER c. PACKAGE IDENTIF4 CATION NUM84;R g.PAGe NUM8ER e. TOTAL NUMBER PAGES

9019 20 - USA /9019/AF 1 4

,RcAMete
a. This certificata 64 tatued to certify that the packaging and contents described in item 5 below. meets the apphcat8e safety standards set forth in Title 10. Code

of Federal Regulations. Part 71 " Pack. aging and Transportation of Radioact6ve Material"

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

i

i

e T es,g,cAn is;ssgue oN rNe aAsis or A smTv AuAtysis,negr,NgEg eges g o gRiCgA,,

General Electric Company General Electric Company application dated
P.O. Box 780 September 14, 1993, as supplemented.
Wilmington, NC 28401

* >c. oocner NuWeenB R E G 'l-9l'.

/ _,\

cett cete is conditional upon fulfitti roments of 10 CFR Part 71, as applicable, a one specified below.

s(a) Packaging Q O
(1) Model No. U-7 /'

*(2) Descriptfee 4 g'

Thepackkingconsi l
p t 5- a i r up to $e 3-gallon,

11.25-irishr-ID, mWm6iii - fEJ 'ontained a 13.75- tou

mg, 'r/ cont14.05-i' dia il '7-1 x inpe er. The inner''

i

fcone/g' $$ gausgt maximum steel, with
-< i L l icontain sc . t J B

er) f flange closure. Thebolted an ask ' 8 $ t :
'

c ( <

j inner co ner G ' er ;i r i t a n di' 2.5- 5-ID,18-gaugesteel,
acit g _ $T 'ati ng ial composed of fire-

| 55-gallon w

retardant olic Toam 7 er t'c foot rum closure is provided'

by a 16-gau um cover a g sure r with drop forged lugs
drilled and ded for a 5 iameter bo d nut. A boral liner
located betwee inner container and stee s is required for the'

contents as speci ed he maximum weig t of le package, including contents,
r.ot to exceed 370 pou .

(3) Drawing

The container is constructed in accordance with General Electric Company
Drawing No. 11201592, Rev. 12.

208
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U.S. NUCLEAR REGULATORY COMMISSION"jf, *'" "" cowomoNS (continued)

Page 2 - Certificate No. 9019 - Revision No. 20 - Docket No. 71-9019 !'

I
I |
|

'

5. (b) ' Contents ,1

(1) Type and form of material !
l

(1) Uranium oxide powder enriched to not more than 5.0 w/o in the U-235 I i
;

3 isotope. The maximum H/U atomic ratio shall not exceed 1.6. Exclusive I

I
= of the boral liner, the mass of moderating materials within the inner

container when added to the total mass of moderator within the fuel shall |
{

' not exceed 5.2% of the weight of the uranium oxide. i

|

I (ii) Uranium oxide as pellets or a mixture of powder and pellets enriched to I

; not more than 4.10 w/o tb b isotope. The maximum H/U atomic I
: ratio shall not 5n a

sI
f the boral liner, the mass of I

moderating ma ;hin the i e iner when added to the total |
1

'

mass of mode ithin the fuel shal sceed 3.7% of the weight of g

the urani de. /' |

(iii) Uraniumkring materials in the form of sol s4r solidified or I

dewat al s. Uranium may be enr t( t more than 5.0 w/o in I

carb , sili . .

Uranium-bearing s ma include oxides, |
' '

the iso '
r oth mp n uraniu The uranium compound a,

8
dens)4 shall n< ed / pounds ranium may be mixed i
wit W her non-j -

ma al . A
..

ree of m ration may be I
f IpresMt. -

(2) Maximum tit
' pr pI11

..

Weight of gsqten 1 e
-

i n 1 : t 1 pai' ,4fia11 exceed 209 pounds I.

;

gper packag V s I,

Forthe& Q- I
,

IA tent desWi ( the mum contents per(i)'
,

package s be limited dance ith following table: |
,

MaximumU-235)
+ t!

Maimug0 Per Package |itht 2

iner with boral linerEnrichment
w/o ks kas .I

|; 2.85 46.0 70.0
,

3.06 42.0 65.0 g
,

3.50 33.0 50.0 1
4

- 4.10 27.0 40.0 | |

! 4.31 25.0 38.0 1

I- ' 4.60 23.0 35.0
4.85 21.0 31.0 |.

,

5.00 20.0 30.0 | |
| |

I
*

I

I
1-

I

I
I

209
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|u.s. nucu neamont couusssiony *" " conomons tcontinued)
|

Page 3 - Certificate No. 9019 - Revision No. 20 - Docket No. 71-9019 I

I
I

I

5.(b)(2).' Maximum quantity of material per package (Cont'd) |
'

I

(ii) For the contents described in 5(b)(1)(ii), the maximum contents per I

package, with the boral liner inserted inside the inner container, shall I
be limited in accordance with the following table: |

Maximum U0 Per |2

Maximum U-235 Package, with i
Enrichment, boral liner, I

w/o kas 1

3.06 50.0 1

RMo |
4.10 -

1,cribedin5(b)(IT([i(iii) For the conten
Maximum kg uranium per package with ral liner.

|
(c) Fissile Clash $ |I

6. Powder or pell may ny quantity of - iumo./
/ I

xide, provided the total i
mass of urani xide p ini de oj

'

exceed @euraniumoxidemass I.- ..

Ilimits in 5(b ). r
P 1 ;2 . Q R

-
,

-

7. For contents cribec in ?._ at and/ mmonium bicarbonate I

additives (or%heradfti thich the vgre than 1.0 and the !
total C,H, den yi a i' e s i t ram m*) are permitted in g

the U02 powder o th-- '#
1 h ! ( / J i d t ex d 1.27. Ia

N I
I

CFRPad/f1:8. In addition to req > d

The package $(1 be prepaYed d op in accordance with the I
' (a)

operating proc es in secti the appl on. Ij,

; 1 (b) The package must M th acceptance test nd intenance program of sections
5.2, 5.3, and 5.4 of th ca n

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

general license provisions of 10 CFR 671.12. I
il

10. Expiration date: November 30, 1998. j
|
i
i
I
1
g

i
I

210
______________________________________________________
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U.S. NUCLEAR REGULATORY COMMIS$10N

CONDITIONS (confirmed)
I

Page 4 - Certificate No. 9019 - Revision No. 20 - Docket No. 71-9019
|
|

|

REFERENCES !2

I

General Electric Company application dated September 14, 1993. |
Supplements dated: September 22, 1993, and August 24, 1995. !

I

FOR THE U.S. NUCLEAR REGULATORY COMMISSION I

I

I

I

I
I

hg Q D. Travers, Director i
Project Office i

Office jg: lear Material Safety I

h andSafegrap 1

C o |
'

Date: lex
- e i

i. o |w '
'

s ~ ,

4 gy jp y O j
'

&,%
,|s ,

#, i

,
'

;

: +++e i,
.

; I
-

!
i I

I i

.
| |
Ii

~

l
I

14

: I'

I
I

I,

: . I
' E

|
I |

| |

|
.

l

| |

211 I
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U.E NUCLEAR REGULATORY C00000tS800N
'

Nac Fones eis CERTIFICATE OF COMPLIANCE==>
'8 C'" 7 FOR RADIOACTIVE MATERIALS PACKAGES

i t a canTricATt NuwoaR E REV@ON NUMStR C. PACKAGE foENTlHcATRON Nttd8EM e.PAGE NC. e. TOTAL M_=dara PAGES

i 9023 6 USA /9023/B( )F 1 5 i ,

I
i . PneAuste

a. Thee certificate 6s tasued to certity that the packaging and contents desenbod in item 5 below. meets trw appiacable safety standards set forth in Titie 10. code I

of Federal Regulatkms. Part 71," Packaging and Transportation of Radioactive Material" I

I
b. Tnis certitcaie does not rei6 eve tne consignor from compitence with any requirement of ine reguiaskms of the u s. Department of Transportation or other

Iappleable regulatory agencies, including the government of any country through or into which the package will be transported
a

l|
<

Ii

TH PPL ION
. Twi cenigs issuso ON Tus sAslS OF A SAFETY ANALYSIS sSg |

|

|

Nuclear Assurance Corporation Nuclear Assurance Corporation, application I

6251 Crooked Creek Road dated November 18, 1991, as supplemented. !

'

Norcross, GA 30092 ? bo* R* D O / *',
Suite 200 ~R I

v oOcxsvNuussa 4 -9023 I_%
l

V %(/ sa coNornONS g
This certmcate is conditional upon. fulfilling therequirements of 10 CFR Part 71, as applicable, and the coptions specified below..j

9 G I-
s.

6 j(a) Packaging ) N.

(1) Model No.: /JLI-10/24 k \
/g.1w ytA ~

i

gp p , , . I
%" Ig '} ).r fI

g j~j j (g$-2j O '
%g%

9sy
(2) Descriptio,ns '

d.)|Ei |A lead, water, depletedi ra; bm ung nd hi? mperatufe polyme,r shielded\~ Pe --

,
shipping cith,,enpaind inSiafpless teeQe4ujpiMrdhithyalsa impact i

of the packag4ng f5{dhes%n-WM7dehir%s considered tpbe an integral part
limiters, and,mounteiftgo a'1I-iifli:Ad Mchi ;'

i
trans T(#h:ask body is 204.5 i

iorma14cinid5fiioid $ncipaf'pfirl. shielding' consists of 6 inches1
i

incheslongby)96in'

I

of lead and 9d) aches tif Water.[[Deple'ted urginium plateNre encased in the|
I '

I

bottom end forg and cask ihne jclostireEMiiad. HiglVlemperature polymer|-

lthe bottom had aixf positioned between the inner and outer isheet is encased b,'

I closure heads at op end. ID II

The lead shield is bondektetmeen 4.75r,}nckstainless steel inner shell and a aI'

I

|
2-inch stainless steel outerdheT % oster 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 i

I mounted to the railcar, and are connected to the water jacket by a flexible I

I metal hose. I

I I

I I

I I
'

I I
'

I I

I i

,

|
| |

| |

| |

| |

| |

| |

| |

I'

I I

I I

|| 212
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| Pag) 2 - Certificate No. 9023 - Revision No. 6 - Docket No. 71-9023 I

.

i
I 5. (a) Packaging (continued)

! I
-

|
(2) Description (continued)

,

I The primary containment vessel is comprised of the 0.75-inch inner shell and
I

the inner closure head. It is 179.5 inches long and has a 45-inch incide
i Jiameter. The inner closure head is held in place by sixteen bolts, and is
I sealed with a metallic 0-ring. Secondary containment is provided by the<

[ outer closure head which is bolted, and has a Viton or silicone 0-ring seal.,

;
There is.no direct penetration between the containment cavity and the ;! p

ij ambient. The two penetrations into the containment cavity are from the space i.

j l between the inner and outer sure )e , which has a single penetration j

gME t bient. The two lid
.5-inch qu d,A .I through the cask body c9nr3aq

: i- sconnect valves and metalI penetrationsaresea(eQKtt4

| 0-ring seals each ganalve box arrangement.'

| The radioactiv tents are positioned within the htainment cavity using'

.:

I neutron poiso aluminumbasketsandinternalsuppont7 structures. The PWR
I and BWR fuel a kgtqvities are lined with neutron absorber sleeves composed

,

I of a silve iumMacaism (80-15-5 w/o) aJ ' y .

^

An auxiliatn cooling moelNF)o car, is d to maintain the
ethandling tad cooldown.

as!%wA-Aofacif@p2I
cask and f'ueJ temperatu'

. "'

I R J :p4

g the r ofis,abproxiqgely 194,000
Thefullyg)laadedcist,

'
3

pounds, wtt sh inc1hdes ui.4 P offthe cavity contents ofj'

j | 34,100poumils(fueTidspacksj # >qirMti$c!) g $
' n u

,

(3) Drawings J

TheModelNo.(M-10/24sh{ppi s ceitstructedQr accordance with the|4

[
NLIndustries,'Imt.andNationaL0e|ad ompa'ny Drawirrgtos. as specified on>

page XVIII-1, Re 4[.9 pnd page XV!11'-2, Rev. 8, W ettion XVIII of the! i
! i application. // V

5. (b) Contents k p ${
I, (1) Type and form of material
I

'

I
Irradiated PWR and BWR uranium oxide fuel assemblies of the following'

; I specifications:
! I 1

d I .

I

I

I '

I

I

I

|-

.

l,
!

|
m4

,

'

;
|_ _
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j i. : rw . s conomous (continued)

| '

|

i Page 3 - Certificate No. 9023 - Revision No. 6 - Docket No. 71-9023 I

|l +

| S. (b) Contents (1) (continued) |

| PWR BWR I

fuel form Clad 00 pellets CladU{ pellets |2

|
Cladding material Zr or SS Zr or SS |

'

!' Maximum initial U l

I
content / assembly, kg 475 200 | |

|
|

| Maximum average initial |
| U-235 enrichment, w/o 3.5 2.8 g

Maximum initial U-235 gggREGg j
content / assembly, 16.6 5.6

Maximum bundle h s QI
5.75j section, inch 9.00 4 i

'

| Fuel pin ar s1 D' 14x14/15x16. 3 7x7/8x8 -l

16x16/17' 77 I
i number of

'

f s, 0 I
| , , ,

4 Q |I Maximumacbefuel g <,

44 j 144
!. length, iqs . 4

Maximum sdet*1fic pk(er,d;r
'

~ 'N Im

|
s

kw/kgU (f) pl 'N ; 4, f g |
27

! I i .
N I

buk ,,[' '
| Maximum ave

29,700
| MWD /MTU

b \ l
| Minimum coolirit me, t'b 0 150 i
I days 150

h |
i n
I The PWR type assembiie's may be shipped either, with or without control rods. |

|
(2) Maximum quantity of mater 1 pNka < !

I
I I

; I The maximum decay heat load per package not to exceed 70 kilowatts, and:
l

i i

I, Ten PWR fuel assemblies or twenty-four BWR fuel assemblies. |
'

! Above assemblies must be contained in their respective fuel baskets as shown I
:
i | on NL Industries, Inc. and National Lead Company Drawing Nos.: I

I
I

I
I 70652F, Sheet 1, Rev. 7 PWR Fuel Basket,

| Sheet 2, Rev. 5 10/24 Rail Cask |
70653F, Sheet 1, Rev. 7 BWR Fuel Basket, |

i
; i

Sheet 2, Rev. 510/24 Rail Cask |

I
1

I

I

I

'

214 |
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Page 4 - Certificate No. 9023 - Revision No. 6 - Docket No. 71-9023

5. (c) FissileClass III

Maximum number of packages One(1)
I per shipment for Class III

,
.

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 Sectin XVI f,the A The containment vessel
j mustbepromptlyfilledwith) t '.R- @ pplication.ssure.

8. Known or suspected fail assemblies (rods)and$uelwithcladdingdefects

|
greater than pin hole hairline cracks are not autl6r zed.

9. The cask contents be so limited under normal condit ons)of transport that the
i following measur se- tes be satisfied: f/ Q\,

ane sur ace of the package:a) at oneQneter f external radial
. imes the('gimma dose rate will625 s the newt hse lus 2 !

not ed 1,0007iii s p uh I Q
'

; w $4,

' W the' bottom:of the package; 115
:,

- b) at orgjeter rnal sur '

cj!htt twfM6iIesdhe9gaddose rate will notitimes en vi
i exceek ,000 fp eilis'/pyr: leu r ', ' # fM' {

d lag mwDbcfilledwithaj 10. Theneutronshiekgs nd 'I
'

mixture of water p eth T3LI eightJthylene glycol).;jn u en n<
eigguipped with two hsure relief valves (one

.

j 11. The neutron shieldi stem must
'

on the cask and one o expansion tankT set at 220 g tg'.
'

mu e p ovided with a pressure ;

xhuim'the pad. age,Wi
12. Any system used for cool d

exceed 233 psig during the cooldowfPpr@ cess."
sw he containment vessel cannotrelief device set so that the

o;

13. The systems and components of each packaging must meet the criteria for the
; periodic tests specified in Section XVII of the Application.
i i

'
' 14. In addition to the requirements of Subpart G of 10 CFR Part 71: |
! .

(1) 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 the1

Operating Procedures of Section XVI of the Application.
,

i

i
.

R

5 ns

|
=
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CONDmONS (continued)

I

| Page 5 - Certificate No. 9023 - Revision No. 6 - Docket No. 71-9023'

'

i
i 15. Prior to first use, each packaging shall meet the criteria for the acceptance
I tests specified in Sections XIV and XV of the Applit:ation, except that the

i

| prototype railcar test, meeting the stated design criteria, need be performed only
| once. ;<

I

I 16. Packaging is authorized for rail mode of transport only.
|

| 17. Expiration date: March 31, 1997.
I

| REFERENCES ,

Nuclear Assurance Corporation appIj t'1 ef1),1991.da e Nv
I

(/1992.
G'v

I | Supplement dated: Februar +

I ! k FOR THE U.S NUCLEAR ft1$GULATORY COMMISSION

Q4/j5(p/r /Q||
*1I

am) A
) t CQ g/\,

| f' 'h
| LN ,Cnarles\EilacDonald, Chiif
| I Qs /TransportiBoit Branch n

i

hmTand1Tralsp'5afegbards bN t~b+h Divisi V eEq p 4% d ortation, NMSS
MAK 111992 oh.[ d l hW~ I; $

Q+ $3b d d }t:u NONI{{C
i

!Mb
***

a?| c,

/ , n {p!1"4jjX;9 ~

Q
n,

- N'g /

. ~.,

| v'L 4 Jr ~r*-is1% r,
|

1

I
I

I

: 1

I

I

I

I

I |
4 ;

|
|
|

|
P

i |
'
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u.s NUCUUWI REGULATORY COGAIIISSIONsenc rones eis

- CERTIFICATE OF COMPLIANCE**
""7 FOR RADIOACTIVE MATERIALS PACKAGES

R ti. HEVt peNUMBER c. PACKAGE i F g PAG NUMBER e foi NUMBER PAGES
I

,CEFLTp'ig

2. PREAMSL.E
a. This certificat', is issued _ to certify that the packaging and contents desertbed in item 5 below, meets the appleacle safety standards set forth in Title 10, Code

of Federal Regulatioris, Part 71,"Packagmg and Transportation of Radioactive Matenan."i

b. The cerisfacato does not rolleve the consignor from comphance with any requirement of the regulations of the U.S. Department of Transportatkm or otherj ,

applicable regulatory agencies, includeng the govemment of any country through or into which the package will be transported.

, ,

OF THE Dest CA ON
a 7gR,rgg2 2 SUED ON THE BA868 OF A SAFETY ANALYST $ R

Amersham Corporation Amersham Corporation application
4

; | 40 North Avenue dated September 16, 1991.
Burlington, MA 01803,

g8 REGc 27,

,\p . oOcxET NuMeER

cet scato is conditional upon fulfilli romonts of 10 CFR Part 71, as applicaDie, and c ons specifed below.

t O>

O\ 9'

A(a) Packaging .-

(1) ModelNolrx 741, 7 8 74LA, 7F1
.

,'741BE p
g +y n

(2) Descript%n R L p O
#Prplector.hrimarycomponentsA steel ',qmcasedw" an' ilie G-

I l 1 ; & r,ac%f, po rethane pottingconsist Yf'an ',gte4ff'

| material, ple 'iu l i e li U t n "St e. contents are securely
tE _ at a a o r abl king ice and shipping plug.

| position
Tamper-pr seai5jli% y ,., i. b)d h rn- ing an 1/4-inch thick steel
shipping p is Bolte o 4 king nism for additional

Ma ght o package is approximately/protection g transpor
300 pounds.

(3) Drawings

The packaging is cons ct ic a with the following Technical>

Operations, Inc. Drawings:

(i) Model No. 741 and 741E - Drawing No. 74190, Sheets 1-5, Rev. 6; Drawing
No. 66025, Sheets 2 and 3, Rev. A1. |

.

(ii) Model No. 741A, 7418, 741AE, 741BE - Drawing No. 74190, Sheets 1-5, i

Rev. 6; Drawing No. 85790, Sheets 1 and 2, Rev. B. I

Model Nos. with an E suffix have an electrical circuit.

[

217
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,

N FORMSIM U.S. NUCLEAR REGULATORY COMMISSloN
CONDITIONS (coritmuod)

' age 2 - Certificate No. 9027 - Revision No. 9 - Docket No. 71-9027 |
I

| |

5. (b) . Contents |
(1) Type and form of material !

I
,

Cobalt 60 or iridium 192 as sealed sources which meet the requirements I-

of special form radioactive material. I

; | (2) Maximum quantity of material per package. | j

| 33 curies of cobalt 60; or
i 240 curies of iridium 192. I i

'
I6. The source shall be secured in t s 1 4 gosition of the packaging by the

} source assembly. The sour 1 W gj icated of materials capable of |,

| resisting a 1475 *F fi nment for one-h7 ha r and maintaining their i

| positioning function. source assembly must e gl@ he locking device. The i <

I source assembly mus of sufficient length and dia to provide positive |<

| positioning of th rce within the depleted uranium d assembly. I

|Pa 1:In addition to g r ' ents of Subpart G of
.

7.

!f (a) The packa hall b . - ed pm . operate accordance l

tember 1991) I
h y . (dated j

'

l. with the rating P u s i' >

of the agcation; Ej f

[ (b) Thepack)gemust t$ ..
eptance

~ e w h Program of Section |'

8.0oftgppl
. m

on . -
8 g

| ,

| 1 8. The package aut ize ks < a t ! her ppro for use under the iI i r

j general license vis Ju i 4 Q I

! 30 19 '' i9. Expiration date: p'vembe O'
i ' I

RE RENCE
|

AmershamCorporationapplicationpd ept mbe Sp991. |
4

| Supplements dated: February 20, April 16, A gust 27, and September 4, 1992 and ~| ,

'February 3, 1995. ;
I
I

FOR THE U.S. NUCLEAR REGULATORY COMMISSION I
|

/ !
1MW -

I
Cass R. Chappell, Section Leader I

g Cask Certification Section I,

Storage and Transport Systems Branch il

| Division of Industrial and |
| Medical Nuclear Safety, NMSS i

| IDate:
I I

i
218 1
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I U.S. NUCLEAR REOULATORY CotsetitSIONsenc pones sis
CERTIFICATE OF COMPLIANCEI *=

,','," "9 02 8 , _'/OR RADIOACTIVE MATERIALS PACKAGES
|

I 'C
, , _ o,,,,,,,c,, , _ ,,,,, . ,,,, _ ,.I - , , , , _ _

8 USA /9028/B(U) 1 2
|
I n. pas- s

l e. The catet.c.i. m is.u.o to c.netymet in. peck.ging no con =nts o cnti.o in n m s ti.io..m =in appuc. Die ser = nonce tsonn ininnio.coe.'

| of F.o rel Reguisuons. Part 71," Packaging and Transponetkin of Radio.ctiv. Met.nal"

l ti. The certificate oo not r.n.v. e. con ignor from compione. witn any r quir m.nt av me r.ouwtone of ine u.s. cepenment at Transponscion or otner

I appucatii. reguistory agene.es. inesuoing the gov.mment of any country mroven or into wnicn m pack o. win to transponed.

I

I

| s ims canngis;ssgun on im sAms or a smTv anatysisggtysg nesy n o gne g4
i
I Amersham Corporation Amersham Corporation, Inc. application

| 40 North Avenue dated September 16, 1991, as supplemented.
Burlington, MA 01803

ih 8 b bC {'| + p- 41 9028i oocarwui mI ..
I w.a cowornons ..

I This cetmce= is conornones upon fumHing tre r quir.m.nts of 10 CFR Port 71. as opphcable. ano m. constions specifed D. low.

I

Q i

I 5. '-

'N! (a) Packaging c' 1 ,-;
- f. . . L./ ,,f

'

|
I (1) Modelhos.: 684,E684E, 684A, 684AE,,684B',+and 684BE

ki f,

W; ( M)f59 '|
-

(2) Description MT / '.,e .' s r.I

A ) il'i V
| siJ,

A steel encased uraniusf sh'lelded ~Eamma Ray Projector. Primary components
i consist of an outer steel shell Jnternal bracing, polyurethane
I
I potting matertal, depleted:urailum shield, and an "S" tube. The
I contents are. securely positioned in the "S" tube by a source cable

| locking device and; shipping plug.f. Tamper-proof seals are provided on
the packaging,:and:a 1/4-inch ~ thick: steel shipping plate is bolted over

g the source , locking mechanism for' additional protection during transport.q

| The total-weight of the package is approximately"225 pounds. ; 1
'

- ~ -' g~

I (3) Drawings 'L
. W

i The packaging is constructed in accordance'with the following Amersham
i

i,
Corporation, Inc.,1rawing A.;s.@wr$'

m j. ,.

1 68490, Sheets 1 through 5 of 5, Rev. G, and
4

i
I for 684 and 684E:

| 66025, Sheets 2 and 3 of 3, Rev. A
I

.
I for 684A. 684AE. 684B and 684BE:
I 85790, Sheets 1 and 2 of 2, Rev. O.'

I

I

I -

i
I i

l I
I

i
'

I'

I

I

I

I

I:

| | 219
I

'
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Page 2 - Certificate No. 9028 - Revision No. 8 - Docket No. 71-9028

I

I

! 5. (b) Contents
I

|
(1) Type and form of material

|
Cobalt-60 or iridium-192 as sealed sources which meet the requirements
of special form radioactive material.

i

I

I (2) Maximum quantity of material per package
|

|
11 curies of cobalt-60; or

240 curies of iridium-192
1

"
I 6. The source shall be secured in h@ hip 1Fpo ition of the packaging by the
I shipping plug, source assqmt(y locking de 4&. The shipping plug and source
I assembly must be fabricat@df materials capable ofeesisting a 1475*F fire

| environment for one-ha{Y4our and maintaining their posit.ioning function. The
ball stop of the soprr.a' assembly must engage the locking [ device. The flexible

i cable of the source-hssembly and shipping plug must be of mfficient length and
i

i diameter to provi e pos ve positioning of the source'in the shielded position.

I 7. The name plates!shall be' ed of material p ble of msisting the fire
testof10CFRgt71and aning]Seir e i ity.

i 8. In addition to(e requirements, of Subpart. G ofD0 IFR Part 71:.
an MEinten nce Program(a) EachpackaNogaus s
4 9' iI of ChapteriB!of t icatf ' d'gf

R C t his;[1 fE 2I|
*

i
(b) Each package ,,must bi> r Lddpoent.and' operated in accordance with

| | the Operating Brocedpres tgfWctWiL53 ted Sept. amber 1991) of the

t $/),, Q j g./V
I application. ,

a p to ,w r
i I is

The package authorizedk this certifi atiis herebyg*prbved for use under thej 9.i

generallicenseprovisf6pspof10CFR671.12. v
, ,

January 31, M 96 p g g10. Expiration date:

REFERENCE
|

| Amersham Corporation, Inc. application dated September 16, 1991.
I

: I Supplements dated: February 20, April 16, August 27 and September 4, 1992.
,

|

|
FOR THE U.S. NUCLEAR REGULATORY COMMISSION

: | 84.A, /L
! I Charles E. MacDonald, Chie

|
Transportation Branch
Division of Safeguards and

i Transportation, NMSS
i

I SEP JJ pyj
,

| Date:
|

|
220
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I
U.s. NUCLEAR REGULATORY COGNMSSIONsec rones m ICERTIFICATE OF COMPLIANCE*=>

IC'" " FOR RADIOACTIVE MATERIALS PACKAGES
J

|JcERTriCATE NUMBEM b.REVislON NUMBER c. PACKAGE IDENTWICATsON NUMBf.A a FAGE NUMBER 'e. TOTAL NUM ER pac 45

9029 11 -USA /9029/B(U) 1 2 i
,

I
s. PnEAusLE

s This certificaie is issued to cart ty that the packagmg ano contents described in item 6 below meets the apphcable safety standards set forth in Title 10. code I

of Federal Regulatsons. Part 71,"Packagmg and Transportation of Radioactwo MatonaL" I
,

I
b Tnes certmcate does not roi v. the consignor from comphance with any requirement of the regulations of the U.S. Department of Transportation or other

appheawe reguistory agene mciudmg the govemment of any coun ry through or into wnich tne package .m oe transported.

i
i

I*

s mggs;ssuto oN rw aAsia c A sArcry A ALysisgg,gesgogncgA ;oN

I

Amersham Corporation Amersham Corporation, application dated |
40 North Avenue September 16, 1991, as supplemented. y

Burlington, MA 01803 g

,,\h h629 |ooc.sT
I

(/'equirements of 10 CFR Part 71, as applicable, anyd th# coNorTioNs
g>ns specified be60w.This cettfscate is condmonal upon fumW

e O |'

(a) Packaging
CA W $ I

(1) ModelQjTs. 676- 6E, 676A, 676AE, ; fid 67JilBE I

(2) Deschtion % - C |
'

comF5Hents '4edh
umskieldedy day Projec h . PrimaryA st 1 enca y

rtsi outer s 1,, intern bracing, p

d, and an "S" tube. I, , j i
,d,, h"et urapihm s

"
; ( po1Xfi)etha tt

in dheJ6" t . . by a source cable 1l' The content % p r
devien."'p>sh '

'eA
) i g

'

L i Tamp'1 roof . s are provided on |I lock
| the gin'gf .' .u c 1 t lippin late is bolted over ;

the s celos$/ngaec3ng al pro tion during transport. y'
i The tot eight of4h 4pa proxima @ 545 pounds.

I (3) Drawings O !i
I .I

| The package is co r d in accor ce ith the following Technical |'

p.gOperations, Inc., ra

I (i) Moul No. 676 and 676E - Drawing No. 67690, Sheets 1-5, Rev. H; I

,1 Drawing No. 66025, Sheets 2 and 3, Rev. A1. I

! (ii) Model No. 676A, 676AE, 676B and 676BE - Drawing No. 67690, Sheets 1-5,
Rev. H; Amersham Corp. Drawing No. 85790, Sheets 1 and 2, Rev. B. g), i

| |.

| Model Nos. with an E suffix have an electrical circuit. I
I I

|
,

| 5. (b) Contents
| |.

| (1) Type and form of material y

| f I
; b Cobalt-60 as sealed sources which meet the requirements of special form I

I radioactive material. I
.

I I,

| (2) Maximum quantity of material per package |
I |

.

| 330 Curies. I
I 221 1

I
I
_______________ - _____________________________________;
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I 1

,

Page 2 - Certificate No. 9029 - Revision No. 11 - Docket No. 71-9029 | l
| 1li

6. The source shall be secured in the shielded position of the packaging by the 1 |
,

| Ishipping plug, source assembly, and locking device. The shipping plug and
I source assembly used must be fabricated of materials capable of resisting a |
|

| 1475'F fire environment for one-half hour and maintaining their positioning g
,

I function. The ball stop of the source assembly must engage the locking i
I device. The flexible cable of the source assembly and shipping plug must be I

I

~ | of sufficient length and diameter to provide positive positioning of the
ij source in the shielded position. |

.

I I
I 7. The nameplates shall be fabricated of materials capable of resisting the fire i ;

I test of 10 CFR Part 71 and maintaining their legibility. I

I I

I8. In addition to the requirement f AGof10CFRPart71:

i (a) The package shal paredforsfi t d operated in accordance |'

| with the Ope Procedures in Section ..k(datedSeptember1991)of i
l the applic and 7 I'

;

(b) ThepackakmustmeettheAcceptanceTestsan tenance Program of'
application. / gSectiong0 s

Nhorite cer ficate i byapprgdforuseunder*

Thepackage/peovisions
9. g

the general iR . 2. |'; O i
-

F 1 4

10. Expiration e: 0 o 9 I'

|| r o A / E |

|
* u n m 2 |

#
<

Amersham Corporati pliT
_

b 991.

I'5* , Sept r 4 and 11, 1992,
g Supplements dated: fp6ruary 20 p

q September 6, 1994; anf uary 3, 19 Q |

[ h * * *FORNTHE2che !
.S. LEAR REGULATORY COMMISSION -|

|| Cass R. Chappell, Nction Leader |
Cask Certification Section gl '

|
Storage and Transport Systems Branch I
Division of Industrial and i

i Medical Nuclear Safety, NMSS I
i 8
I fEB 0 61995

|I Date:
1

| I
1 I
r I;

i
i I
W

I I

222 |
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U.S. NUCLEAR REIULATORY COttemSSION lsenc Pones sis
CERTIFICATE OF COMPUANCE I*=i

to crn n FOR RADIOACTIVE MATERIALS PACKAGES
o nevision sta o eAc r i uusen e pros wuueen ..roTat een eAots

i.acenti g e m ota

me m sta
s. This certifieste is issued to certify that the packaging and contents desenbed in item 5 below, meets the apphcable safety standeres set forth in Title 10. Code

of Federal Regulations, Part 71. " Packaging and Transportation of Radioactive Maternat"

b. This certificate does not reiseve the cons #gnor from Compinace with any requirement of the regulations of the U.S. Department of Transportation or other j

|
apphcable regulatory agencies, tricluding the government of any country through or into which the package will be transported.

,

a ruisgeggs;ssuco on Tse eAsis or 4 a4rery u.4tysis,neg,o,r,rggag,ogcga o,w,,

Department of the Navy Teledyne Energy Systems application dated;

Naval Support Force, Antarctica November 12, 1990, as supplemented.
651 Lyon Street

p3 R E G'71-9030
Port Hueneme, CA 93043-4345 e,

_\ v c. oocer uuussa
,

4 CoNofTioNS e, V %[ s
ij

This certificate is conditional upon fulfilling grequ6rements of 10 CFR Part 71, as applicable, and the conesbo is specified below.i

k Gt
(a) Packaging S. ,A

s.

Qh xy P,"

(1) ModegNos.:g,3000 and Sentinel ,84j ~

(Y2 .m !1 L b 1. N m--

Q g (f/) 77, \ g< 4(2) Description g %r

The[majorcomponentsV / : e \
The packages arettha(motincttLc, generators.
include: ths manhousing, tungst4afshield,, housing flange, and

Model NosGT ' 'asTollow}4ew#,weMiate ' dimensions and weights for theelfctricalgonnert'drstf
5sh

41 |DimadsIon.finEh1U['VM
:

$,'4 i(") .:- 9
Wdlaht (1b)Model N'o W M| O g% p s 3 2-4
|J#

f ' c24JD423 LQ 2,700
,

MW.73000 "

4/) h24#0D x 75%f 3,200Sentinel-8

! (3) Drawing h
_

The packagings %, Jare constructedDn a.ccordance with the following Drawing, . k' II
'

,

'' *
Nos.:

Model No. Drawina Nos.
MW-3000 Martin Co. Drawing No. 471A1000000
Sentinel-8 Isotopes, Inc. Drawing No. J-30856-003-10000

(b) Contents

(1) Type and form of material
i

Strontium 90 titanate doubly encapsulated in Haste 11oy fuel capsule
which meet the requirements of special form radioactive material.

(2) The maximum quantity of material per package
;

i Model No. Quantity

MW-3000 25,000 Curies

i Sentinel-8 40,000 Curies
;

f _______________________. ... ... ....

- _ _ _ _ _ - _ _
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CONDmONS (continued)

Page 2 - Certificate No. 9030 - Revision No. 6 - Docket No. 71-9030

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

i

7. 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 i

j are being performed on the generator which require removal of the top steel |
'

cover plate.

8. Fabrication of additional units is not authorized.

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
,

the operating procedures in the supplement dated February 1,1991. j

4

(b) The )ackage shall be maintained in accordance with the maintenance programi

in tle supplement dated February 1, 1991,
;

i^ 10. The packages. authorized by this certificate.are hereby approved for use under
the general. license provisions of 10 CFR 971'.12.

,

11. Expiration'date: October 31, 1995.
; -_

I 4EFERENCES.2 -
,

.

,4~

|
TeledyneEnergySystemsapplication,daiedNovember12,.1990. I

~

<
- L

-, . ..

Teledyne supplement dated: February 1,>1991., i-

p-

Department of the Navy supplement dated: February 7, 1994.
~ ~

F
p,

:
FOR THE U.S. NUCLEAR REGULATORY COMMISSION [

| & Q'] N

Cass R. Chappell, Section Leader'

Cask Certification Section
Storage and Transport Systems Branch

: Division of Industrial and|

Medical Nuclear Safety, NHSS'

FEB 1 1 1994i

Date:

2

|

p'

i:

224
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|lencPontsets
U.S. NUCLEAR REGULATORY COtstAISSION

em CERTIFICATE OF COMPLIANCE I

'8 "" " FOR RADIOACTIVE MATERIALS PACKAGES I

|
q

scenTocATe NuieER E REMSiON NUMBER c. PACKAGE DENTWiCATiON NUWSER E PAGE NUW6ER e. TOTAL NUMBEM PAGE5

J 9032 7 -11SA/9032/B(U) 1 2 i
Ij -

t enEAW.a
.. rni. e.,tatet. . i u.o to e.nny tnat in. p.cuaging ano conwnt. o enn.o in ti.m s b.io.. . s in.appocau. fey siano re t forin in w. io. coo. I

of F.d.rel R.guiations, Part 71 " Packaging and Transportetson of Radioactsv. Met.nal" I

Ib. Tnte c.rtificat. oo.s not r.li v. tn. consignor from comphanc. with any requir.m.nt of in. r.guistions of tn. u.s. D.partment of Transportation or otnerj lappocabi. reguietory g.nc inciuding sne gov.rnment of any country inroven or into wnich en. packag. wiis be transport o.
|.

i I

**itv'EEoTO.',*,*u"' " '"' '**'* " * **"" ^**"*."'TEEo%'f4^.58N oN0*o^rh''A#
'* ' "

CATICM

I
. Amersham Corporation Amersham Corporation application dated'

40 North Avenue September 24, 1993, as supplemented. |
Burlington, MA 01803 g

.

bpB2 I,,\
n

ini. cetmc.i. i condition.i upon.fusfiinny.quir.m.nts of 10 CFR Part 71. as applicabi., and tnnsons sp.cifi.d below.
v. . - - .

Q Q lj s.

!(a) Packagin g Q g
I

.,

; (1) No.: 41iD s
I'

\ % .'d () |

O I
' "(2) %criptionj - / 1' '

~ (hium shie
l: AIt"tteel as'

-

idium-192 rce changer. I-

@ar on' ynieyF BWer/t miels 1, polyurethane Ij

potting $!act i t n .I i dFTitan "U" be, and source I

ass y secures the |
"

e o ,i r holdl
|

h dow ly 4 ,
,

rimp "U" tube. Tamper- ip j i ls as - '.

i
; pr seal ap y d on th ackaging. Total i, , . .

wei@(f'/f f t e pa han9Gyunds. |
a .|R e'

: 1 (3) Drawin O i

h h I|
|

cor structed ingordance with the Technical || The packaging
D $ p p , Rev. F, Sheets 1, 2, and 3.

,

Operations, I
,

| (b) Contents I

; I I

|
(1) Type and form of material |;

s' Iridium 192 as sealed sources which meet the requirements of |i

! I special form radioactive material. I

I I

I (2) Maximum quantity of material per package |,

240 curies | '

l

i
,

i | I

i l
I

I, |'

I I

I I

I I

| |
l 225
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CONDmONS (continued)

[

Page 2 - Certificate No. 9032 - Revision No. 7 - Docket No. 71-9032 ;
:

E

i 6. The source shall be secured in the shielded position of the packaging by the L'

I source assembly. The source assembly must be fabricated of materials capable [
l of resisting a 1475+ F fire environment for one-half hour and maintaining its

f[positioning function. The cable of the source assembly must engage theI'

source hold-down assembly. The flexible cable of the source assembly must be d
, of sufficient length and diameter to provide positive positioning of the }i

I source at the crimp of the "U" tube. h

I 7. The nameplates shall be fabricated of materials capable of resisting the fire y)I

j, test of 10 CFR Part 71 and maintaining their legibility. {
8. In addition to the requirements of Subpart G of 10 CFR Part 71: [!

| -

f({| (a) Each package must meet the Acceptance Tests and Maintenance Program of
l Chapter 8 of the application, and
l l

I

| (b) the package shall be prepared for shipment in accordance with the
Operating Procedures of Chapter 7 of the application, as supplemented. [i

l' [

l 9. The package authorized by this certificate is hereby approved for use under [
l the general license provisions of 10 CFR 671.12. [

l I

| 10. Expiration date: October 31,'1999. -

[
REFEREtiCES ~ f

l

|
Amersham Corporation applicationIdated' September 24, 1993. [

! Supplements dated May 10, and August .1,1994. j
l l
i FOR THE U.S. NUCLEAR REGULATORY COMMISSION [
' I
l I
I

@
| Cass R. Chappell, Section Leader if
| Cask Certification Section |[

Storage and Transport Systems Branch J
i Division of Industrial and i
i

I Medical Nuclear Safety, NMSS
@ 20 S

I Date:
I f
I i
I

t

I

l

L

[

!

226 {
'
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I
u.s. NUCLEAR REGULATORY CORARMSSION |sene pones sie

CERTIFICATE OF COMPLIANCE I i==
I !

to cm n FOR RADIOACTIVE MATERIALS PACKAGES

i canTwcArs NUMBER b REVISION NUMBER c. PACKAGE iDENTiFlCATION NUMBER e.PAGE NUMBER e. TOTAL NUMBER PAGES
'

~ikh /on t't /R tin 1 9 |t9033 10
I'

.RE4 Mea
a This certifica( is 6seued to certify that tne packaging and contents described in item s betow, rnests theapplicabie safety standards set fortn in Titie to. code I

of Federal Regulatons, Part 71. " Packaging and Transportation of RadioactNo Matenat" l
I

b. This certificate does not rehevo the consignor from Compliance with any requ6remer,t of the regulatsons of the U.S. Department of Transportation or othert
I,

applicable regulatory agencies, including the government of any country through or into which the package will be transparted.

I
; n==.=.: - - ====r,== I

I.

Amersham Corporation ' Amersham Corporation application dated |
40 North Avenue September 24, 1993, as supplemented. I

'
R Q g7/_qou

-Burlington, MA 01803
I,\, c. oocxET NuM ER

b to is conditional upon fumlian roments of 10 CFR Part 71, as appleable, and ione specified below.

|
6.

(a) Packaging hk
t.o k a

-

|~

(1) Mddgl No.: 6gE, 660AE . or 660

D $ ription f M / p *' } j Q l(2)

M \ *ium |
'

6 %
an st G mma RakProjector. Primary

,

tee enca"
ee) fdell,Qolyurethane potting |

.

' ns i Wr : la aonen
ma rial "m i !1 b | S e, "'d phqgs . The contents are y

' '

s ely z 1 tM 'S ube sour cable locking device p

M9,q p are p ed on the packaging. I
,

an@e (nippi ,40Ekwef@ '
'\.

-

imum e e is ximately 53 pounds. ITh
p% W g

(3) Drawingssp,

The packag g is onstructed in accorda with the following Technical I

gOperations, In n

I(i) Model No. 6608 - Drawing No. 66025, Sheets 1, 2 and 3, Rev. F;
I

(ii) Model No. 660 - Drawing No. 66025, Sheets 1, 2, 3, and 4, Rev. B; |
or Drawing No. 66030, Sheets 1, 2, 3 and 4, Rev. -; p

I
(iii) Model No. 660A - Drawing No. 66030, Sheets 1, 2 and 3, Rev. A; or |Drawing No. 66030, Sheets 1, 2, and 3, Rev. D.

Model Nos. with an E suffix have an electrical circuit.

(b) Contents |
I
i

(1) Type and form of material

Iridium-192 sources which meet the requirements of special form radioactive !
material. p

I
I.

I'

|227
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I
E**'"*" U.S. NUCLEAR RECULATORY COMMISSION

CoNomoNS (continued)
I

I !

Page 2 - Certificate No. 9033 - Revision No. 10 - Docket No. 71-9033 |
|

: |
| 5. (b) Contents (continued) 1

I |
|

(2) Maximum quantity of material per package |

(i) 140 Curies for the Model No. 660B or 660BE package. |
|

(ii) 120 Curies for the Model No. 660, 660E, 660A or 660AE package. I
I
I

6. The source shall be secured in the shielded position of the packaging by the source
assembly. The source assembly must be fabricated of materials capable of resisting |
a 1475 *F fire environment f - tymr and maintaining their positioning i
function. The source assem en tM ng device. The source assembly i
must be of sufficient nd diameter to pr positive positioning of the I

source within the de uranium shield assembly. A I

7. The source assemb r use with this packaging is limit Technical Operations,
Inc. Model No. 4 9 s shown in Technical Operat . Drawing No. 42409, i, ,

Rev. C. (r) N ./ I

8. The name plate st be fa t o' i sf leofrOtingthefiretest I

of 10 CFR Par and mai [n i b 11 O |
artg9. In addition t e re ir CF. . , , , . . .

pena Program of Chapter I(a) The paciq$ mu .I t i n <

. ; and l8.0 of tle appl L ) i e e ! 1 <

% 1

(b) The packa hal -I accords $e with the Operating |
"

as stSplemented. iProcedures Chap o c

10. The package authoriMky this cert is hereby ved for use under general I

! license provisions of4 FR 671.12. I,

11. Expiration date: October 31h h
.

REFERENCES g

y;
.

Amersham Corporation Application dated September 24, 1993. I

; ; Supplement dated: March 31, 1994; June 28, 1995. |
FOR THE U.S. NUCLEAR REGULATORY COMMISSION !i

"d44
Cass R. Chappell, fe tion Leader |
Cask Certification Section i
Spent Fuel Project Office I

i Office of Nuclear Material Safety I |

!* * 9"* *
AUG 101995

|Date:
228 I

l
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I
HAC Fomes eis U.S. NUCLEAR REGULATORY CotselHS$60N
* = > CERTIFICATE OF COMPLIANCE I

to crn n FOR RADIOACTIVE MATERIALS PACKAGES I

i_. cenrincAT: uUusEn a nevision wuusen s.eAcKAc.E iDENTlHCATioN NUMBEn ..PAGE NUMBER e. TOTAL NUMBER PAGES

9034 9 USA /9034/AF 1 2 i
I

enemeta
a. Tn ceruf.cate 6s issu.o to certify inat m packaging ano contents o.ecrte.d in item s beiow mees the sophcaoke safety stanoares set fortn in Tme to. code I

of F o.ral Regulations. Part 71 " Packaging and Transportation of Radioactiv. Material" I
Io. Thi. c. rue cate oo not r.h.v. in. con.ignor from comphanc. witn any r.quir.m.nt of in. r gumuons or in. u.s. o.partm.nt of Transportation or other
Iappucani r guatory agenci.a. inciuoeng ine govemment o any country inrougn or into wnien in package wiii be transport.o.s

I

I
|

3 m s g w , g is;ss guow twe easis or A sarcry Anatysis,negrNgKA gon c ON

i
General Atomics General Atomic Company application |,

P.O. Box 85608 dated December 26, 1974, as supplemented. y

San Diego, CA 92186-9784 I
~ fx R, R e_. p/. ir

: _t C *e.oocxrTr aieca 71-9034 1

w. c.ruric.t. i. conoinonai upon fummno in.r.quir.m.nt of io crR e rt ri, s. appiscadi.. ana in.J , |4. conomous ,y v
conserion. .p.cm.a n.iow.

s. @ {) |
"g IN

7 ''r ,N(a) Packaging Qy i

'(7
-

/, I11, Mh ,
I

(1) Model No.: TRIWie'\ :C;g / g' Q lt*- pp
|rd ( Q(2) Descrj'ption Ep /^ - m

'& y V
TRIGA" fuel , element ~s$ipping contiTi)ner,u

I, .

F5The outer packaging is I

f abrifated it6@0T Stiecification76& rsquirements. The outer dimensions I

are ipproximately .22'5dndei un idiamster' byg36 i The inner I

vesser"is a'$21ach/Schedu%s40| earbon ste|al'2 pipe.qches high. I.; Dimensions of the'

| innerTissel a'resappr6Qaiatelf 31SinchesMn height.with a 1/4-inch thick g'
wal1 a'nd*a 5-inch-iniTde,Mamefen -The;~ tap of the inner yessel is a ii .

The inner ) vessel is centeredland supported 4 thin the outer packagingthreadedfg pe cap and theDb6t'tomhisfahielded 1/A-inch thick flat disc.
II
iI

I byeight,'3/8-jnchdiameterbraced,suppor1Qpacerrods. The void I

I

| between the inner vessel and the outer packaging is fjlled with
vermiculite tampedato a, minimum density of 4.5 lbs/ft . Maximum gross y

i,

; I weight including fonteWs 45approxTrately 235 pounds.
I,, n n

,,

I (3) Drawing i
I I

| The packaging is constructed in accordance with General Atomic Company |
|

Drawing No. TOS396C160, Rev. D. i

l I

I I

I I

I I
l

I I

I I

I I

I I

I I

I I

I I

I I

f I

L |
i I I
'

I I

I 229 |
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;''"" conomous (continued)
i

Page 2 - Certificate No. 9034 - Revision No. 9 - Docket No. 71-9034

(b) Contents

(1) Type and form of material

TRIGA fuel elements containing uranium-zirconium-hydride or
erbium-urarium-zirconium-hydride with nominal fuel composition (excluding
erbium content) as described in Table A.1-1 of the June 9,1992,
submittal, and clad with stainless steel, aluminum or incoloy. Uranium
enriched to a maximum 93.5 w/o in the U-235 isotope. The H to Zr atomic ;

ratio within the fuel meat must not exceed 1.65.
'

(2) Maximum quantity of material per package

U-235 content no c '.specee ,[jostainedinamaximumof7
| 1.5-inch diarpg el elements, or a maxieum of 25 0.5-inch diameter

,
,

fuel eleme y th nominal fuel composiDe -(excluding erbium content)
as describ in Table A.1-2 (Rev.1) of the sly 14, 1992, submittal.
For enri .ntsof20w/oorgreaterU-235,ugniumcontentnottoexceed

e gy 4,an A2 quae ity. ,

Q / .

(c) Fissile Cl I

6. Inadditionto,4herequiremen f SUhpart G af216CFR Part Jh
Egg /' (

'

y.4 u
(a) The pack shall beirapgred fdydsMpme fand operatedQh accordance withy 5the OperiK+ng Pr,oc dures>4fMiha)ter 8 agJ.cationej

) l NDIE ainte@nanceProgramof(b) Thepacka(ingmu edetthf')ep}!|
, f ' ''=

se e'sts a
C

Chapter 9ogfthe' pati g {
The package authoNzed bM i'sycer%(fi t'eNjs MMeby appr6ved for use under the'

7.
71 Vgeneral license pre}f sions of 10 GFge.'121 ~%f o

=

-

8. Expiration date: Ma 1995. (4
# \

i REFERENCES v

| General Atomic Company application at Dekmbed26 1974.

i Supplements dated: February 7, 1975; January 16 and March 20, 1990; and June 9, July 14
(Enclosure dated July 10,1992), August 25 and October 19, 1992.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

d

Charles E. MacDonald, Chief
Transportation Branch
Division of Safeguards

and Transportatinn, NMSS

Date:

230
-



___ -- - _ _ - - .

- - - - - - - - - - - - - . - - - - - - -- ------ -- --- ---- --- ---

C'" " FOR RADIOACTIVE MATERIALS PACKAGES

aceRTwiCATa NUMBER D REVIS$ON NUMBER c PACMGE IDENTlHCAT,0N NUMBER e.PAGE NUMBER e. TOTAL NUMBER PAGES

[ '9035 11 USA /9035/B(U) 1 2 |

1 z pre m ets
s. This certifacet as issued to cert.lfy that the packaging and Contents desenbod in ttom 5 below, meets the applicable safety standards set fortn in Title 10, Code

of Federal Regulations. Part 71,"Packagin0 and Transportation of Radioactive MatenaL"i

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 agenc6es, including the government of any country through or 6nto whech the package will be transported.

s3 o and Ad*ses b AND IF ION RE OR ICATION:
j

.

.

Amersham Corporation Amersham Corporation application dated
40 North Avenue September 6,1994, as supplemented.
Burlington, MA 018 8 RE

,.\ DOCMT NUMEER 9 35

carts to is conditional upon futfilli roments of 10 CFR Part 71, as applicable, and c specified below.

Q Q'

s.

(a) Packaging hD .- 1

4Q % .'
(1) Model Noj,4,, 680, 68 680

-

OBE,

(2) Descript(n h '( Qy
f .

~!

'''niadh lded Gt-; f N ro ector. $ 1 mary componentsA steel as2

i i o ppid$ra 4 pol ethane potting.

consist an ' stk
material, epi ' f umbi i e < i, ukan"S e. contents are securely,

' a : c a
- cabl e' ing ice and shipping plug. '

|

Tamper-pr seal.
ubposition nt '

ng an /4-thick steele

i j('s -
'

se ing ism for additionalshipping p is gov
protection pngtranspor he i ight o he package is 450 pounds.

'

(3) Drawings
,

The package is constr h n a cor cdurith Sentinel, Amersham Corporation
Drawing No. R68090, Rev. ts a 3 lock Drawing No. R85790, Rev. A,
Sheets 1 and 2; 85791, Rev. iee s 1 and 2; 67691, Rev. A; or 67692,,

Rev. A; as appropriate.

Model Nos. with an E suffix have an electrical circuit.
'

5. (b) Contents

(1) Type and form of material

1 Cobalt 60 as sealed sources which meet the requirements of special form
radioactive material.;

(2) Maximum quantity of material per package

110 curies (output)

i Output curies are determined in accordance with American National :
Standard N432-1980, " Radiological Safety for the Design and Construction ;

,

; of Apparatus for Gamma Radiography."

. . .. . . ... . . , ., ,.

231
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""{ "" "" CONDITIONS (continued)
'

y
-l

. age 2 - Certificate No. 9035 - Revision No. 11 - Docket No. 71-9035 |'

] I

I

6. The s6urce shall be secured in the shielded position of the packaging by the I
Ishipping plug, source assembly, and locking device. The shipping plug, source
I

,
' assembly used must be fabricated of materials capable of resisting a 1475 *F fire

environment for one half hour and maintaining their positioning function. The ball p
stop of the source assembly must engage the locking device. The flexible cable of gj>

the source assembly and shipping 31ug must be of sufficient length and diameter to 1
.

'
,

. provide positive positioning of tie 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. g

I
8. In addition to the requirements of Su r G of 10 CFR Part 71: I

(a) The package must meer ptance T intenance Program of

Section 8 of the g ion; and |

beoperatedandpreparedforsh$p! | (b) Each package s nt in accordance with p

application, I; Section 7 of
,

9. Thepackageauthf0 zed' certificate is h pprovdforuseunderthe
general licenseldpovisio' CFR f71.12. |

5 i
I 10. Expiration dat April 3 p 1 -g Q g

'

p g
- tttKENCE

f AmershamCorporatiokpli dh . % ; L H t e
- h99

,

* l'Supplements dated: $uar r 1
i a 4 y

.
5.

EAR LATORY COP 911SS10N ,

% 2( 1
p 1, Section Leader !)

-i as er 1 b tion Section -l

j Storage ai.i Transport Systems Branch I,

Division of Industrial and I|
Medical N elear Safety, NMSS |

|
|

Date: April 28, 1995 |
|
|

1
1

1
i

! |
| 3

i
|:

l
i

I

I

I
232 |
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U.S. NUCLEAR REGULATORY COtetelS$40Nsenc Posias s1s
CERTIFICATE OF COMPLIANCE*=

io cFR " FOR RADIOACTIVE MATERIALS PACKAGES

1.GCERTWICATE NUMBER D. P.EVI&aON NUMBER c. PACKAGE IDENT reCATION NUMBER e PAGE N(f "C 'e. TOTAL NUMBER PAGI'$

QnM R f lR A,/ Q AM,/ D /,11 \ .e o..-- - ,

a. Thss certifice(e is issued to certify that the packaging and contents descnbod in item 5 below, meets the appiicable safety standards set forth inTitle 10. Code
_

of Federal Regulations, Part 71." Packaging and Transportation of Radioactrve MatenaL"

b. This certificate does not reheve the consegnor from comphance with any requirement of the regulations of the U.S. Department of Transportaten or other
apphcable regulatory agencies, including the govemment of any country thwh or into which the package will be transported.

8. THIS CERT 8 ISSU THE SASIS OF A SAFETY ANALY$l$ R T TH KAG ES PPLICA ON

i

Source Production & Equipment Co. Source Production & Equipment Company
113 Teal Street application dated November 13, 1989, as

d.St. Rose, LA 70087-9691 gn
,, \ h /c. oOCKET NuusER

m.nts of io crn Part 71. as appiecE.E pons specified beiow." Ec"EStt. is condmonai upon fumn

- o@e*

OT'
] (a) Packaging D qf.

b b(1) Model .: C-1 A'

W h 0
(2) Descpion ( -

"

ThepNagin iIt<s i i o a ta ck au ium shielded
radiogr hic c e f n rce 5 er c guration is that of-

n n i a l v ! % gh x/' wid 7.5" deep. All''a rect lar -
'

; fitting nd so d'~d , ; -di ~ prote and enclosed with a'

1/8" ca ste 'r ,e , g , e1 recep consists of a uranium
,

shield e ed with o Is reall J" tubes, each of which
,

may house ' pigtail ty . 1al fo so The overpack is a 12-.
;

- gallon, 20- -gage steel drum partiall ed with foam. The weight
;- ' of the source an ue is 51 to 70 lbs ih eight of the overpack is 19g

to 22 lbs. Upto85 of cilLarw quipment may be included within the
;

; overpack. The maximum s ei@ o< he package is 100 lbs.
!

(3) Drawings

: The package is constructed in accordance with Source Production &
Equipment Company Inc. Drawing Nos. 11489-1, Rev (4); 11489-2, Rev. (3);
and 61090, Rev. (0).;

| (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

Two sealed sources with a combined activity not to exceed 240 curies,

|
i

I 233
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_. _. _

U.S. NUCLEAR REGULATORY COMMISSloN"j, " *^ coNomONS (continted)

Page 2 - Certificate No. 9036 - Revision No. 8 - Docket No. 71-9036 |
|

|
I

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 the source changer |g
housing. i

1 7. The nameplate shall be fabricated of materials capable of resisting the fire test |

I
of 10 CFR Part 71 and maintaining its legibility. I

II

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

The package shall be prepared for shipment and operated in accordance with | '

( a.
I the Operating Procedures of Section 7.0 of the application dated November i
1 13, 1989, as supplemented June 19, September 24, and October 17, 1990. I

b. The package must meet pbkh d Maintenance Program of
g Section 8.0 of the dated Nov , 1989, as supplemented June ,1

19, and Septembe 1990. ;

I 9. The package author by this certificate is hereby ahved for use under the I

f general license p sions of 10 CFR 671.12. p I

10. Expiration dat Octo
- 2000.

'

! s & m O i
O tiI , P REFhfENCES 1 -

l| k |'l Q Q
N' applicati - dfifvembed,1989,and ||I|

Source Production p quipm
i _ % / /4July 13, 1990. g

:

[1990g vember 29, and 'g|Supplements dated: e1 b d r d ; ober,
,

g iq December 6, 1993; a ly ,
, ,

h I:g/ U.S. UCLE GULATORY COMMISSION j,

];

es44 , ''k
'

kah aFell, dion Leader I
Pa Rage ertification Section I

ISpent Fuel Project Office

|||
'; Office of Nuclear Material Safety'

and Safeguards |'

]; SEP 151995
Date: I

I
I

L
1

g,

1
| s
!
I I

I
l 1

.I.

I
I
I

234
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I
u.S. NUCLEAR REGULATORY COGANSSIONnne cons en

sal CERTIFICATE OF COMPLIANCE I

I'' C'" 7 FOR RADIOACTIVE MATERIALS PACKAGFS

ta centwicATE NUMBEn b. REVISION NUMBER c. PACKAGE IDENTWicATION NLC d PAGE NUM8ER e. TOTAL NUMaER PAGES

9037 9 USA /9037/AF 1 2 i
,

I'
s ensAMat.s

a. This certificate is issued to certify that the packaging and contents desenbed in item S below, meets the appiscab6e safaty, standards set forth in Title 10, code | |

of Federal Flegulations. Part 71, " Packaging and Transportation of Radioactive MatenaL" |

I
D This certif'cate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or othera

Iappiscable regulatory agencess, including the govemrnant of any country through or into which the package will be transported.
I

* UsS'EEoE . Ew" "' ***'" * " ^"^'"''."'TEoMiSIc^E8N cE"o'rYAPP IcATICM
'* "

|

General Atomics General Atomic Company application |
P.O. Box 85608 dated December 26, 1974, as supplemented. i
San Diego, CA 92186-9784 i

e Ofi R e.. p ,9037
~ p

.
i

.

c.oocxryNou.En 71E I_ i \.
v xj. |a. coNomoNs s

This cetmcoi. is condmonai upon fuitang ther.auirements of to crn eart 7i, as appucabie, and in.constions sp.ciaed beiow

W U I''
!9,y $N

[IW@(g 7 '
G(a) Packaging

INn c n

(1) Modelhd.: TRIGA21B
I

'

t'*) It~ - ;\'y \ KQ !

(2) Descrjption (Sh(r/''[k |
IE, isq ~.~i j. .

TRIGA~ fuel ,elementfshipiiing conCaineiMThe outer packaging is I

fabrifsted t&D0T Specificationg&lareijairements. The outer dimensions I
~

22'541nches pn {dianieter by,;.55 inches high. The inner I

are approximately,1 Sche' dl)|40 car #on steel; pipe.4 Dimensions of the|vesse ris a W inch da

3

| innerTesse17sre%ppNxiasateR50:iiachesLiin heightswith a 1/4-inch thick g

wall a'nd'a 5-in' h'insTdijiameteFFTktop of the' inner vessel is a ici

The inne@' vessel is centerediand suppsrted withJn the outer packagingpe cap arid the bottom'31s$afielded 1/4-inch thick flat disc.
Ithreadedi j

iI r

|
by eight, 3/8-inch diamete rbraced, suppor16 spacer rods. The void I

between the inner vessel and the outer packaging is fjlled with |,

| vermiculite tampedjto a, minimum , density of 4.5 lbs/ft . Maximum gross i

weight including contegs pppxTsately 330 pounds.
iI (3) Drawing

I |

I

| The packaging is constructed in accordance with General Atomic Company g

i Drawing No. TOS396C161, Rev. C. i

|| /

| |

| I
j

l I ,

I I

I I

I I

I I

I I

I I

I I

1
"

I I

I I

| |

| 235 I
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L- d 1:.u=ECuJ v r's 3:% \

lPage2-CertificateNo.9037-RevisionNo.9-DocketNo.
, . , , , , ' ,

CONDET90NS (continued)
'

71-9037

(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
June 9,1992, submittal, and clad with stainless steel, aluminum or
incoloy. Uranium enriched to a maximum 93.5 w/o in the U-235 isotope.
The H to Zr atomic ratio within the fuel mest must not exceed 1.65.

'(2) Maximum quantity of material per package

o hhed h,[jr
cel elements, or a m@ytained in a maximum of 7U-235 content not

m of 25 0.5-inch diameter1.5-inch dia
fuel elemen w ose fuel portion has nomina compositions (except erbium
content) a escribed in Table A.1-2 (Rev. I the July 14, 1992,
submitta or enrichments of 20 w/o or grea -235, uranium content
not to exteed_ an A, quantity. +g'y j

N .. ~

(c) Fissile Clas I"

0mm.
6. Inadditionto/therequire, Sprt'Go . FRPart74Jus y :t ,

(a) The packa shall be pretat f. W .pme ind operated IP accordance with
the Opera gPrgeddures:4Q6hapter8_ app;licktio M

~~

stsand25ainten@anceProgramofM% ll ||| W &.4'
(b) The packa ngmuspuset,t ' xanc e

.x . + M|[
yff %Chapter 9of-the ti i

% y
7. The package authohhed by' siertifTeaf s ba' appro'yed for use under the

general license prorfsions of 10' CFR, 71; p' W \"
1 fb Q'/g h8. Expiration date: May 11 995,

u,

Eb~CE
i

| General Atomic Company application dated December 26, 1974.

Supplements dated: February 7, 1975; January 16 and March 20, 1990; and June 9, July 14 ,

(Enclosure dated July 10,1992), August 25 and October 19, 1992.
.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

'

&
Charles E. MacDonald, Chief
Transportation Branch
Division of Safeguards

and Transportation, NMSS

2 9 1992Date-
236
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I
u.s. MuctsAn neoutArony comutss40N

Isee,ome eu
CERTIFICATE OF COMPLIANCE I

,

1 I see
I # C* H FOR RADIOACTWE BAATERIALS PACKAGES

|I a =ca .c.- eacame ioe<mcara r-a e raos massa . rouum.. cases
'

t m ,.c n uineen

| 9039 8 USA /9039/B(U) 1 9 i'

;
I

Im a ens =mut |,
' a vna o.nene w w.u.o no nny mi sw p.ck.eing .no con nu a cnb.d in nern s b.io.. ni.as m oppiicabw enwer ewnoana s t fortn in we io. coo.

|

| or F.o.rai m - a Part 71," Packaging and Tren.podenon of RadioecHv. Met rkf
I

I a Tna o.rene oo noi r u v. can.ignor from comphen= wun any requiremoni of the regui.uons of in. u.s. o.p.nm.nt as Tr naponsoon or other

I appuombu r eus.iory so.nc6 ,incavo.no ins govemm ni or any country enrouan or into wnien in. packmo. wiis be transponed. |4

| |

l |<

! * **.'.'u*io roS" ".",""" " "' '''* ' ' ''''""*m"'57%"o'."Ecfr'm"#"nS"o'r%''4,'e icarm
" '* I

I

I I

I I
I Amersham Corporation Technical Operations, Inc. application I
I 40 North Avenue dated April 11, 1980. '

i I Burlington, MA 01803 R RE b71,-9039 |
| ! ,g k . oocxer ==nen

' Pownina.= m conoiuonni upon.fuMQWr of 10 CFR Part 71, as appHcabk, a d comenons sp.cNi.d below.

, lQ QI a I

,
I A

| |
(a) Packaging h\ f7 Q |

h - '[ l
: I I

] (1) Modelpie,,: 715 g g ,j g
.3 C I

I (2) Descrkion # /
I I

4 g__f*
I ,,,,,,

_,

rJ dj ^ ' ices.' The$erpack consists of I

| A pro-;%tive
an MS 47683 . , pas $ :s ll i 4daugeM: lamp closure ring fastened I 1a; I i; 1. o$1

' h e Mil-2819 highJtemperatureby a b
' ;a gd Jh tt H ir J Rer material. Overall

I
insula

y 15.5 finch diameter by !dimensi of ' QM '

b _(fcontents 4s'105 pounds.,

ludtag /
24-inch imugw i.

%) W |/ ' W*

|
(3) Drawings h I*

es,assecondarbpac
ing authorized for use inThe radiograph de

d in a. r ce with the following Technical |
.

the overpack are c'
'Operations, Inc. Drawin os K i

I

Model No. Drawing Nos. I

; I

I
Overpack A715, Rev. A
533 D53301, Rev. B |
616 D61699, Rev. O i

644 D64400, Rev. I I

1 ;713 C71301, Rev. 0

|
D53301, Rev. B | |

I

I.

I

I

I'

I J'

I
'

I

I

237
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' " " ~ ~ " ~mrc.*** conomous (continued)

Page 2 - Certificate No. 9039 - Revision No. 8 - Docket No. 71-9039

: 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

(1) 120 curies contained in the Model No. 533, Model No. 644 or
Model No 713 radiographic device.

(ii)240cu es Eintahriekhth odel No. 616 radiographic device.

6. Source assemblies kse in this packaging arshin3 ted to those assemblies as1

identified in Te al Operations, Inc. Drawing Wo442400, Rev. F, Sheet 2,
and Sheet 3 of rd Drawing Nos. 42401, Rev. O, 4*L40 , Rev. B.

7. Separatemol/A.dfliietsshallbeusedforea model ty g radiographic device
to ensure a sug f'iptthin the overpack, j

'

8. Nameplates all be feb d oNdfer lidapable of r isting the fire test
~ J nin[their ligWility.of 10 CFR t 71 and a ~

Q t ywA 1 3 y

q[D)n s of Subhreme f 10' 0FR Part 71:9. In additida-to th
mti lfil e GM %rn(a) The pactage s I be prepared!for shlpmen andoper$dinaccordance

with Sec. tion Se ljdstiW
-.Jsf8'

<
'testedWw)iEng

. 4Q @Q s

(b) Eachpac,dgemus ai in accor' dance with the
acceptancgdests'and inairdes.iyegroftsf in sect {en 8 of the application.

The packaging authhed by this c'ibficate is,P y approved for use undere h'e
.

10.
the general license #gr'ovisions of 10 CFR 671.12.'

y1 a
11. Expiration date: June 30N99hr j( 'r

REFERENCE
,

Technical Operations, Inc. application dated April 11,1980.

| Supplement dated: May 31, 1990, October 18, 1990; and February 21, 1991.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Charles E. MacDonald, Chief
Transportation Branch
Division of Safeguards

and Transportation,104SS

' Date: FEB 2 81991 238,

|
I

{

!

_ - _ _ - - - _ _ _ _ _ - - _ _ _ _ _ _ _ - - _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _



.______________________________________________________..!
,

I E " "* - CERTIFICATE OF COMPLIANCE I

I "" FOR RADIOACTIVE MATERIALS PACKAGES I

m.r o en== oac-m noenwic^no* * m u nosnamesa .. Tora - raus

| t.e cenmcare uusen
9049 7 USA /9049/R( i 1 o

I
' -

i

)I

s. This cortshosse is leeued to certify mat the packagmg and contente described in from 5 below, meets the apphenbie sefety standards set forth in Title 10. Code
g yngausgg<

|
|

of Federot Regulations, Part 71 " Packaging and Transportetson of Radioactne MeterteL" I

I sk This peruflcmas does not relieve the consegnor from composence with any requiremoryt of the reguietsons of the U.S. Department of Transportat6on or other
| sppiscabie regulatory agencies, including the government of any country through or into which the packe0e will be transported.

I

I

* Ysi E E U Eue " * ***'" ^ " ^"""'*".'E E E "ioeIn YwE*8/8cEoAa#E$arica
I

I I
I Advanced Medical Systems, Inc Advanced Medical Systems, Inc. application I

28, 1990

datedSehtember
- 1

I 121 North Eagle Street

RR hi-9049 |
l Geneva, OH 44041

s i

I _g ooc wruuumen I
I ,y- w,
I Thw cenncew w conditiones upon fuummayfeauiremente of io cm Part 71. as appucebw. and ine corsotsono specified betow. |

- .-

ie o
! i *

#

| (a) Packaging g
! (1) Model b GE h$1( NY I

i iM
; I b .m-e <~

I (2) Descr ion V, |
|Steel cased (lea :d wiipe h A t2 A, double-walled steel

cylin pro ivex .on<rw t''$biCYask during ; transport. It is |
;

, Dsiclosed'by'alead-filledflanged*
bolte&d a a _ 1 h b a~ Iv

uhl 'aiket /sadloltedi~ closure. The cavityhPlugfiKedwt... 11 o'

drain h e is T - gr I less,tst' eel orsfusible plug (melting |
point 50 PSF). M de k as follbws: i

,

;

V B @ ' r I'
f

/A9.028.0,h*N
,

ICas ight, in V.
I

Cask ter, in
'

Cavi ght 7:Gb
' l

Cavity dlame , in, in 7.0 |
ILead shieldi ,S , @ $y,,10.0 i

,

Protective jacketrhei m 38.9 i,
'

,

Protective jacket width, in 40.75 i
IPackaging weight, lb 8,100
I

|(3) Drawings
|

The packaging is constructed in accordance with the following General I

IElectric Company Drawing Nos.:
I

I
212E246, Rev. 7 106D3855, Rev. 4
106D3870, Rev. 11 129D4690, Rev. 0 |
706E790, Rev. 4 i

i
I

I

i I ,

I |
'

|

I

239
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-.__________________________________________-------------
" "~~ ~ ~

< ' " " * '
conomous (continvec)

Page 2 - Certificate No. 9049 - Revision No. 7 - Docket No. 71-9049

5. (b) Contents
,

(1) Type and forin of material

Byproduct material meeting the requirements of special
form radioactive material. l

(2) Maximum quantity of material per package

Radioactive decay heat not to exceed 780 watts.

6. Shoring must be provided to minishemvanent of contents during accident
conditions of transport M h C (i

7. Package contents msg e delivered to a carrier

8. Prior to each Q nt the silicone rubber lid gaskhmust be inspected. This
gasket must bdq tplaced if inspection shows any fecf6 or every 12 months,
whichever occyrs' Cavity drain line must' # sed M with appropriate.

sealant ap Med t of pipe plug, o' ^| tTbe permanently closed and
sealed. p

ubpar Tof 10 CFR Ph9r 71, the package9. In additi o the re ts e
4 an' ooera h iccordance yith the Operatingmust be p red for d

Procedure Chapter must be ned naccdrslancewiththe
Maintenan rograin" ' % Bai 6M@a#1jca 6n.

# '%. ; ? |'
'

| !f ,'c
10. Fabrication ade .Tpactap <

t t au ized. %
E L C')L

. is ~ f'ic dereby. roved for use under
.

11. The package adhoriz
j the general 13 cense provishn $o 10'CfA filj8l2. Q*V 4;p<

| 12. Expiration date: mber 31,1995.

REFERENCES {{
'

- Advanced Medical Systems, Inc. app a on ted: September 28, 1990.
|
1

: FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Sud/ /
:

- Charles E. MacDonald, Chief
' - Transportation Branch

Division of Safeguards
and Transportation, HMSS

,

2 1 1990Date:
.

~

240

4

- - - _ - - - _- _ - - - _ _ _ _ . _ _ _ _ _ _ - _ _ _ . _ _ - _ _ _ _ . _ _ _ _ - . . . _ _ _ _ _ . _ _ . _ . . _ _ _ - - _ _ _ _ - - . .



- . . . ... . - _ -
.

-i;_______________________________________.w-
I'

_

u.s. NUCLEAR REWM.ATORY COtstelto40NI Iseepommew
CERTIFICATE OF COMPLIANCEI == I

I '8""" FOR RADIOACTWE RIATERIALS PACKAGES

s camicave,emmen e.nevnaon ,a.;.;.= ree noe<riescarion nunsaan a rAos muussa .. TOTAL hsnesen Paoes

| ,

9053 6 USA /9053/R(lO 1 _> I

I ,
.''

|t ensanau
3. The certlhoste is issued to certWy inat tne packaging and contents described ift item $ beiow, meets the applicable safety standards Det tortn in Title 10, Code

|
|

or rederai neousations. Part 71, Packageng and Trensportanon of RadioeWwo 8AstertsC''
I

| b. Tw. eerencano dom noi rehove tne consionar tram comphance wein any requiren=nt of sne reouistions of the u.s. ooperiment or Transportation or other
'

I appac.bie reeuntory agencia, inciuding ine government ce any country throuan or into whien ene package wiii be transported. ||

| |

I I

* *** *'u"so vo 'aE.".,,m "'"' ***''" ^ **'"""* EE*io'eImTIiSIE"nO"ont Sn' ^^E'$4rios: |' " " *"
'

|
1 ms

I I

I

l Amersham Corporation Technical Operations, Inc. application dated |
~

I 40 North Avenue June 1980. i
O ,p iI Burlington, MA 01803

has. ooc e wuume~n 7 gos;3*/, II
-

I .iD j

|
,

l . \,,) ' M. i

a cowomous
I Tw. cowicew ie condman.i upon.vumnapprements or io cra e-t 73. m .ppucabm. and ine cormninons specifies beiow. ,

e Q |i *
i ,

I (a) Packaging b, V - 6 ~"E i

/[@M j
' k/

~
l*

l

I (1) Modelfia.: 683 qq g

|
(2) Description FQ . f,r] (3 g&

x pr gi s e
|

,

(.;

.:
4

}--= (\- a ennfah"*ve[withjn'a pr5betive overpack.jica
'

~, Ir-
| ,

A rad h5raphic gxpos %gau pf f
I

; i The overpack J3 1@ 83 steeUdrud with-a bolted and seal I

$ Iwire cl cl ng? Thi Q ~filledMith indided rubberized hair
to mai 'n a g{aryt haansiops' ire 19.5f diameter x 15" |

;

high. T radi_ngt sw ansists of+an 11-gauge carbon I

steel sh@eJP, deplete ' r si4N N diag'dZircalloyt*S" tube, polyurethane I

.

'

'

filler mater}al, source sTLfpping41ufand lock assembly. Gross weight of I

the package proximatelFW1bs. |,

D I
(3) Drawings gT $ 4 ,)y kA |

The packaging is constrifcledno accordance with the following Technical | |
Operations, Inc. Drawing Nos.: 68390; A68313, Rev. D; and C68303, Rev. A. l

I;

-

I'

I
I

| | '

i
|

i
I

I

I'

I
I

I
I
|

|
|

|

241
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conomous tcontinuem

I,

| | Page 2 - Certificate No. 9053 - Revision No. 6 - Docket No. 71-9053
I

l
'

5. (b) Contents
-

I

I

j | (1) Type and form of material
i Iridium 192 as sealed sources that meet the requirements of
I

I special form radioactive material.
I

| (2) Maximum quantity of material per package'

! 120 curies'

l<

The source shall be secured A thp%ysNglded position of the packaging by theVsses 1Endtf be fabricated of materials capableI 6.
source assembly. The s

'

I
8

f

| of resisting a 1475' en'vironment Tor-6 q-balf hour and maintaining their
positioning functisfi he source assembly mustNng49e the locking device.

,

The source assemb@,ust be of sufficient length and diameter to provide,

I

positive positidMhg of the source within the deplete $ uranium shield assembly.
d

I

TI ,,,

I 7. Source asse tes(for use in this packaging agedimiteddo those assemblies ass ; os. 68309, Rev. E, and
| identified echn oerations, Inc. Dpnr

' ^

068310* Rev / >
' (m 2I g

a{nith.the(ilrof[iiate ria . espIibleofrebtingthefiretestI 8. Nameplate 'shall be fatit
ib ity/ bI of 10 CFR h rt 71 and -- e.

y1
Inadditia},gothe(arpqu

I , /

f psii ' bmofo10%FR Pact 71:
.--

| 9.,

i M I,- M4? 5Each package @i
t meee Tests:-and Maintenance Program

I (a)
I of Sect 86' {.a|s@pjlsinented.Q

,

,dR,b Y
edforCmsMpmer.t in accordance

l i '

I (b) Each pac sha 1 b perated'anop

| with the Ope' rating ProceddreLs bf2 Sectio 7 of p application, as
supplemented %/

The packaging author zed g ,0 @ g .1 K.thiscertiQcat%isherebyapprovedforuseunderI 10.
the general provisions oflI

' 11. Expiration date: N)vember 30, 1995. -

i

1

I REFERENCES

I

|
Technical Operations, Inc. application dated June 16, 1980.

| Amersham Corporation supplements May 31, October 18, and November 16, 1990.
I

I FOR THE U.S. NUCLEAR REGULATORY COMMISSION
I

Charles E. MacDonald, Chief
I

I Transportation Branch'

I Division of Safeguards

| Dated: NOV 3 01990 and Transportation, HMSS

I.- w - _______________________________________________.

242
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CERTIFICATE OF COMPLIANCE**
w ca n FOR RADIOACTIVE MATERIALS PACKAGES

* & CERTIPtCATE NUMBER D. REVISION NUMSER "c. PACKAGE IDENTIFICAisON NUMSLR It. PAGE NUMBEA e. ToiAL NUMaEft PAGES

9056 10 ~ USA /9056/B(U) 1 2

a . Peuu.a .,
' a. This certificatt is lasued to certify that the packaging and contents desenbod in item 5 Delow, meets the apphcable safety starsaards set forth in Title 10, Code

,

of Federal Regulations Part 71,* Packaging and Transportation of Radioactive Material"

I
.

b. This certificate does not roi we the consegnor from comphance with any requiremerjt of ine regulatsons of the U.S. Department of Transportation or oth<sr
appl 6 cab 6e regulatory agencies, including the govemment of any country through or into which the package will be transported.

4
- 3. mis i t5 ON THE BASIS OF A SAFETY ANALYSl8 M TH E DE810N

*

- |
: -

Source Production and Equipment Company Inc.,Source Production and'
:

j Equipment Company, Inc. application dated March 13, 1989, as
113 Teal ~ Street s 1 nted.

; - St. Rose, LA 70087 /,

W 9656,\, e ooexET NuMua

sie is conditional upon fulfilh rements of 10 CFR Part 71, as apphcable, a e ions apootfied below.

(a) Packaging h0 W
Model Ng) SPEC 1 . 'f e//

!

(1)
r e

| (2) Descripffbn @. [y - C.

y

ncase u i k ProjectorhPrimarycomponents
A stee)"5f an , t$er 4i

:

consist . hell, in' racinng, de53Eted uranium shield,;<

anda7fpcall ; e4a; e gej yely A itioned in the"

t I clird'eihrice (tid shipping plug. The
ap@ximatZircalloy "S" t by,

.
r t e < 1

l unit re les 3-3/44,long by 4-11/16"
p(engypb

dMy/ ht of pounds.ihigh by 8"
3

| (3) Drawings /'t

| The packaging onstructed accordancewthourceProductionand
| Equipment Comp , Inc. Drawing Nos. 12688- ev. (2); 788-1, Rev. (4);'

-| and788-2,Rev.(0).4,

|
The packaging may also be s Gown ?n Source Production and Equipment

1

Company Drawing No. 1000, Rev. (0), provided fabrication was completed'
1

! 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 ccnstructed'

J

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
j radioactive material.

| (2) Maximum quantity of material per package
I,

I 225 curies,

| 243
__________ _ - - -______________________.______--_ _

- _. -. ___. - -



_ _ _ . . . _ . _ . . _ _ _ _ _ _ _ _ _ _ _ --____ _ --___ _ __

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .

U.S. NUCLEAR REGULATORY COMMISSION3 " ' *^ cONDm3NS (conthued)
l

{ I |i

ge 2 - Certificate No. 9056 - Revision No.10 - Docket No. 71-9056 |
a i - |
'

6. The source must be secured in the shielded position of the packaging by the I

shipping plug, source assembly, and locking device. The shipping plug and source I

Iassembly used must be fabricated of materials capable of resisting a 1475*F fire
q environment for one-half hour and maintaining their positioning function. The |
| source assembly ball stop must engage the locking device. The flexible cable of i

I 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 must be fabricated of materials capable of resisting the fire test ||
g of 10 CFR Part 71 and maintaining their legibility. g

g1.

For transportation of more th u@ kage in private carriage the ;I 8.
I shipment must be in acco a 49 I b). 1

(,
9.

l '

For transportation than 45 curies per packa a common carrier, the I

package must be wi aprotectiveoverpackasdescrbgandconstructedin |
accordance with 5 3). y

PartMW:10. In addition to tS@re ' r ts of Subpart G of ;|
| (a) The pack e shall b p ed i .operatMnaccordancewith I

g the Ope ng Proce
._
p S 7. applicag, as supplemented i]g,

August 2(1989,an,_ *i y ;p.

'tena Program of !(b) The pac M mu t w h "< '

f. Sectionhof f uarg,1992. j3 i i ; : u , n

'

f 11. The packaging a riz j 1 F i ( y app d for use under the |
-

'

i general license isi . - - y u. gg

!12. Expiration date: hnber 31 9 0 i
| 4 h |

:

Q REFERENESi,

Source Production and Equipment C h g !githiondatedMarch13, 1989.

I Supplements dated: July 6, August 21 and August 28,1989; July 27,1990; July 10 and i
,

| November 4, 1991; January 5, 1992; and June 21, 1994. I '
'

i i

i
| FOR THE U.S. NUCLEAR REGULATORY COMMISSION | |

| | f6L44 2 U r.o |4
I

| ;

! Cass R. Chapreell, Secifon Leader
i Cask Certification Section I

I i Storage and Transport Systems Branch
I Division of Industrial and |

'

I Medical Nuclear Safety, NMSS g
' ate: 12/22/94 g

|
| 4

I !

i i l
i I
I

||
244
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I
U.S. NUCt. EAR REGULATORY CotMHSSION Isec roans ew CERTIFICATE OF COMPLIANCE I*=

5 "" " FOR RADIOACTIVE MATERIALS PACKAGES
|o.asvis.o eammen c.ncues ioemricaTm ec - e uc.e samassa . rovaumna uc.cs

...ci,me m miansea

9057 6 USA /9057/AF 1 e _ |
,

'
- ~

l
I

e. no oweno m i usd a c.rney me m. pac =.ging and contenu onenned in nem s tieiow. meeti me apphenoie.atey sundans. i torm in Tita io. code
ao.

I
or reo== e - -. Peri n. emenag no and Tran poration or nadioacts. ustenne'

I
b. This cerunases ones not reaieve the consignor from compnance with any requ6rwnent of the regulatas of the U.S. Department of Transportation or otherI

appiecente re~y agencies, inciuding the powernment of any country through or into wnicn the pecuage wm be transported.

I

* 7 *eum*o Io' *a".8.'<"u"'e "., "''''''" * *^'""*i EEEo* Elm ^'" n'o"r. o*r Mam*icarm
"'"

|

I

General Atomics Gulf Energy & Environmental Systems application
P.O. Box.85608 dated Au ust 3, 1973, as supplemented. !

: Q D ISan Diego, CA 92138
d hk * Il */r, I

c.oocxerenmesa 7 906T,\ p
,, V " M/ |a co.omo es

This certRoute is condemonal upon fumileng the,toquirernents of 10 CFR Part 71, as applicable, and the coradJtions apocMed below.
I

k O*

(a) Packaging h 47 ,i ;

h qq ( x=' y |
(1) Modelhe. FPD- ,

,

i nre c
(2) Descript. ion N. [ (j )+j tg i

|H b
~Fdrud,' free $mf observable INew, rAsorditioned ' nalln

IdefectY,# withMbi4rgum%k ange body? sheet c18-gauge bottom
I

age d sheetJilth oni;or more,

and%g?.cpoyffy ip@ry.' The siter drum closure |
head s

s1Ft3t
''

corruga
shall b compt'DIdgt a auge bolt 4 locking ring with i

drop-forgplugs,'onehra@,f WfriW shhreaWed to receitle at least 5/8-inch I

diameter bQ nd lock nut}gi'we'fght not Jo[eiceed 260 pounds.
I

(b) Contents Q h -

IM(1) Type and form of ma a4f 'k 5 ' |n
Solid uranium bearing materials. Uranium may be enriched to any degree I

|in the U-235 isotope.
I
I

I
I

I

I

I

I

I
I

I
I
I
I
I
I

I

I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _2 4 5

I

I

|
1

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ , ,

m_____
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U.S. NUCLEAR REGULATORY COMMISSIONRC FORJ 814A y

I

"'ge 2 - Certificate No. 9057 - Revision No. 6 - Docket No. 71-9057 I

I

I

|
.

5" (b) Contents (continued) |
,

'

.

I

(2) Maximum quanity of material per package

Total contents not to exceed 200 pounds, 350 grams U-235 and |
type A quantities of radioactive materials i

I '

(c) Fissile Class III |

hgt 50Maximum number ge

6. Special nucle y erial shall be containe ndary plastic bottles or i

jars, meta ff or jars or heavy plastic bags rely tied closed within i

the steel Metal secondary containers mus apable of venting to I
.

avoid ru e of the package in the event the pac s exposed to the I

Itherma t CFR 571.73 (c)(3)...

7. Fiss lass . nts are restri ipmen etween the
e s Sorre . ey F nuf acilityg other on-site |

< g / b o |

CFR gt 71: |8. In}qhPition h^ ; ments of ' of

- (a) e pa a ; ; i 1 d op ed in !b

orda the ; e 1 t I g I edur the ication dated I

|st %_,3 j
_

l

(b) T pcka b rdanc h the Maintenance ij,

Pr gry in the a 1 i t 16, .

9. Expiration September 30, 1995. |

| Ye*4 $ |
I

Gulf Energy & Environmental Systems application dated August 3,1973. |
j |

| General Atomics supplement dated August 16, 1990. |
1

- 1

FOR THE U.S. NUCLEAR REGULATORY COMMISSION !

! AABr0J |
l Charles E. MacDonald, Chief |

.

'

Transportation Branch i;

i Division of Safeguards |

]
and Transportation, NMSS I

|| uate:
i:

|I246
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I
U.s. NUCUEAR REGULATORY COMANSSKMseneronu m

== CERTIFICATE OF COMPLIANCE I

I# CF" 7 FOR RADIOACTIVE MATERIALS PACKAGES
a.nevisaon wuusen c.pAcxAss oeuTircATon NuusEn d CAGE NuMeEn e. TOTAL NUMaER PAGES

|t.N0DTe wuusen 4 USA /9067/B( )F 1 3

i I' . ensAusts
a. The certmcate is issued to certify inat tne packaging and contents described in nem 5 below. meets the appi.cabie satay standards set forth in Titie io, code I )

of Federal Aegulations, Part 71."Packagmg and Transportation of Radioactive WteriaL" I

Ib This certificate does not rehove the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or other
Iapplicable regulatory agencies, including the govemment of any country through or into which the package will be transported.
I

I

I

; a tws y gcA g isiss guou me eAsis or A sAreTy A=Atysis neg or Twgggoeg on picgA iogn 9

| !
' U.S. Department of Energy U.S. Department of Energy application |
'

EH-33.3 dated November 7, 1991, as supplemented. I
Washington, DC 20585 1% nt~t p (~ O r ..- ,.

,_ i D 5.'iocxerwuueen 71-9.067/ |
Iv w ,,A cowonous

This cetmcate is conditional upon fuminne skrequirements of to cFR Part 71, as applicable, and the contktions specified below.

ep (;.; Is.

# #

(a) Packaging hwVN 77 7) I

|QI MfN ~j ~
,

/(1) ModelNo.:pB,CL-3 g '\ g / i.

h [ k~^[ j,51;(2) DescriptioiE[ Q l
in,%%Xy
ISteel encased, leagshigrded7 hipping pactaief The _packadng is provided with

a recessed,4 plug-)ype, lid:afd% ga~sEetudi'bo}ted closuref lifting and tie-down |
provided bype inner:J;11he pernd. at'i' iii LCoritaineerst'for ethe contents is

,

devices; and a' draisi o iy

An assninh4 %'e)y7 materia 196 special form.
The ii

packaging disnebstonYg'N];gEt7 an6i iding.ad'as fol)6ws: II

$f v' g 'GA'N 7 p /9 I
I

ll N4 2)h' 2 4j M@ |
i Exterior height, in. '

| Exterior diameter, in. 1 19.0
VCavityheighh/)n. 10.5 % i|

i Cavity diameter, in.j 4.5 D I

Lead shielding, in g *

k
6A6 || |

Loaded weight, Ib. k 2,8db (Incl 110-lb. skid) |
'

|

| | (3) Drawing |
! I I

I The packaging is constructed in accordance with Battelle Memorial Institutc I

I Drawing No. BCL3-01, Sheets 1 & 2, Rev. C.
,

|
I

| The inner can assembly is constructed in accordance 'with Battelle Memorial
i

Institute Drawing No. BCL3-38, Rev. B. f'

I

I

I

t I

I

I

I,

- I
'

|

I [,' I (
I L.
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Page 2 - Certificate No. 9067 - Revision No. 4 - Docket No. 71-9067

;

! l .

| 5. (t.) Contents
I | Type, form, and maximum quantity of material per package.

I

; I Byproduct material, source material, and special nuclear material not to exceed
'

; I 300 watts decay heat. The material is in solid metal or oxide form packaged
l within en inner can assembly specified in Item 5(a)(3) above, or the material<

|
meets the requirements of special form radioactive material. Limitations on
fissile loading for the Fissile Class are as follows:

i i

I

I Fissile Class I 00*

Fissile Class III
,

*(grams U-235 e ent mass)

h $I
I an U9 A

4

| (c) Fissile Cla 93

| Maximum nunEit of pa - er
.

p"

i shipment fpr Fissile G1 - rI ey 7r g O
i

The U-235 equiMnt mass myk det4rai d 0110 wing e thod:
.

. I. 6.
: l' L .n b c. ,// h

# mf nn 1.75 Mimes U-233 mass plus

e4[ise
U-235 equ Qent

||" $| 1.60 times 'o mas % i,

~
>

- t sg . %,

I 7. Plutonium in exch of ueM L in theGerm of metal, metal'

alloy,orreactor$1elene g''f
I

8. At the time of deli of the load
.

ge to carrfiiffor transport, the
|
, package contents must ) dry (conte ts of inner cagNssembly must not

;
I decompose up to a temper re of 750'F) and the issiM material unmoderated (H to

,

2 t the dose rate will not exceed
)h)so{imitedgu%e xternal surface of the package.

'

I X atomic ratio less than a

| | 10 millirem per hour at three

t

9. The maximum gross weight of the cavity contents must not exceed 40 pounds (innerl'

i can assembly, radioactive material, etc.).j i

; I

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

| (a) Each package shall be maintained in accordance with Section 8.0 of the'

application, as supplemented.'
,

I

I (b) Each package shall be operated and prepared for shipment in accordance with
I Section 7.0 of'the application, as supplemented.

,

| |
|

.

;

248
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s n : an" "" conomous (contmuod)
I

I

| Paga 3 - Certificate No. 9067 - Revision No. 4 - Docket No. 71-9067 !
Il'
I;

I
I

I 11. The package authorized by this certificate is hereby approved for use under the !
| general license provisions of 10 CFR 71.12. i

"

|'
| I
| 12. Expiration date: May 31, 1997.

I
i

,

i I REFERENCES |
1

| U.S. Department of Energy application dated November 7, 1991. |
I

I I
I Supplement -dated: April 10, 1992.

h0R h LEAR REGULATORY COMMISSION

|474@|

|' h Ch qarlesQn \
l . MacDonalf,', Ctpef |
| (. , Transportation anch 4 i
I Division of ds j

,h'

{{Ddg{'ran. M;
, NMSS7)on |

l

IO
.I| w2 7e E?I %d

e ' x' :: g,f- E6I Date: w-
i

i g
( h| @

| | | > i )
;

,g u s, 0 Q IQ)a m1
<

Y I
+O !

/

%) 4 d|,

g*d .,I|
'

I
I I"

| I*

i i4

i
I

I
I: i
|

|
4

|
|

|
|

|
|

I
|

l'

q
I

I
i

|
-

I
l

|l'

|

|

|
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U.S. NUCLEAR REGULATORY COthflSSION
Isenc ronne eis CERTIFICATE OF COMPLIANCE
I*=>

$8CF" " FOR RADIOACTIVE MATERIALS PACKAGES

t.a CERTIFICATE NUMBER D. REVISION NUWeER s. PACKAGE IDENT4P: CATION M m'*ER e PAGE NUMBER e. TOTAL NUMBER PAGES

9068 4 USA /9068/B( )F 1 3 i ,

'

I
E ,RE tE

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 Tith 10, Code|
,

Iof Federal Angulations, Part 71, * Packaging and Transportat6on of Radioactive MatensL"
I

b. Tms cerimcate does not renove the consignor from compnance with any reautrement of the reguistions of the u.s. o partment of Transportation or omer
I

appocabie regulatory agene , inciuding the government of any country tnrough or into wmeh the package wm be transpo<ted.
I

I

a. tysgigs tssuto oN THE sAsis or A sArEtv ANatysis REpoRTgryNg oEs g o gRengtc gA

i

U.S. Department of Energy U.S. Department of Energy application i

EH-33.3 dated November 7, 1991, as supplemented. I

I

g g~ 9068-
Washington, DC 20585 ,,

71- |_iv s oocKETwUu ER
I

' <i ,( coNornr*,s s %,; .

Thes certtficate is conrlitonal upon fulfill 6ng,thefoquirements of 10 CFR Part 7t, as appbcabW, and the consktions specified bokm.

@ Q l
5.

I

'% 4e ,77_ Q(a) Packaging s,.,

(1) Model No.: /JCL-2 g qq |
,

T 4 9 I

#i \
' Q l.s 6 .

/,(2) Description 4 R {. w

.,,ThepacDgingisprovidedA steel en sed, 4 sk$ in
with a rece5 sed, p13g-typeAi"d Ts ethd#tolted rclos(e; lif ting and |T

~

tie-down devjces; end 'a'drairMt d erktrit1on M Codtainment for the i

contents is%vidsF8fdn imer d assembly oEIby mate * Mal in special I

form. The packaginDias'jfNien''ioni "'iht,(aind shieldi39 as follows: Is
gg;N qs 'O I

} h U N p 18$2.j hy /
I

Exterior heigh ~t/ n.
dijh 15.5 M |Exterior diamet ,A n .

Cavity height, in Q 5.25 N _ i

4.5 D ILead shielding, in.
Loaded weight, ib. kp ,y,(incl 110-lb. skid) I

(3) Drawing ,1
i

The packaging is constructed in accordance with Battelle Memorial Institute |

Drawing No. BCL2-01, Sheets 1 and 2, Rev. D. I

I

IThe inner can assembly is constructed in accordance with Battelle Memorial
Institute Drawing No. BCL2-47, Rev. B. j

l
I

I

I

I

I

I

I

I

I

I

I

I250
I
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Page 2 - Certificate No. 9068 - Revision No. 4 - Docket No. 71-9068

5. (b) Contents

Type, form, and maximum quantity of material per package.

Byproduct material, source material, and special nuclear material not to
exceed 200 watts decay heat. The material is in solid metal or oxide
form packaged within the inner can assembly specified in Item 5(a)(3)
above, or the material meets the requirements of special form radioactive
material . Limitations on fissile loading for the Fissile Class are
as follows: ,

'~

B R E 0 0 g*I Fissile Class I

| Fissile Class III 2,000* *k
| *(grams U-235 valent mass) O*

pari @il(c) Fissile Clas
I Maximum nund6f of pa

J,/ Qer e 1

| shipmentf%FissileC1 11 I .Dne (1) |

| 6. PlutoniuminexNsof20c"sk rpackage,su in the fogn of metal, metal
alloyorreactpueleleme fg , / / 5Ir

7. TheU-235equiv$ntm st! - t i eI winhthod:
U-235equivflantmas als#, Ius 5 timeg 233 mass plus 1.60
timesPumassp pt ; p g

8. At the time of delivery 4oftheloaded icAdeto#rcarri&gbortransport,the
htsembly must not

package contents must dip /Q) dry (contents of inner cag# material unmoderated (H todecompose up to a temperrtwre of 750'F) and the fissile
I Xatomicratiolessthanf)andij2)xso limited that the dose rate will not exceed
j 10 millirem per hour at one met 6r gp inerrfiti surface of the package.

| 9. The maximum gross weight of the cavity contents must not exceed 20 pounds (inner
can assembly, radioactive material, etc.)

i

|

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

| (i) Each package shall be maintained in accordance with Section 8.0 of the
application, as supplemented., ,

'

I

I (ii) The package shall be prepared for shipment and operated in accordance with
I Section 7.0 of the application, as supplemented. 1

I

I

I
. ,

I
- |

t' 1
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IwrahuEnr
I

CONDmONS icontonued)
|

Page 3 - Certificate No. 9068 - Revision No. 4 - Docket No. 71-9068 |
|

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

|
11. general license provisions of 10 CFR {71.12. I

|

jI i

I 12. Expiration date: May 31, 1997.

l REFERENCE |
| |

| |

I

| U.S. Department of Energy application dated November 7, 1991. |

| |
| -

| Supplement dated: April 10, 1992.

UCLEAR REGULATORY COMMISSIONORgt) .

h -

h Charles , MacDonald,Q ef j )I i
I J

I Transportation Branch 4 i

Division of Safeguarps > b Il

and Transpor- on, NMS Ii yg N.
' .c O I

;

| wy 2 7 m64 %
b x 0 |I Dates rca, . k- mE5 |

u
| 4

% s e b~ a $,j,
@

%$1h~%
- p,

|t$ ;$\ ?
|=

| % + i: '

| h * 4r M j'

i
*

I I
!

I I
I I

'

I I
'

I I
I I
I I
I I

'

I I
I I
I I
I I
I I
I I
I I
I

I

I

I

I
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Iu.s. NUCLEAR REGULATORY CN'

uneronasu
== CERTIFICATE OF COMPLIANCE I

Iso can n FOR RADIOACTIVE MATERIALS PACKAGES
I

iAcenTwicara nuween a news.on wuuean eacn40s soeurwicATxm wuusen a eAos wuween Tovat muusta races

|9069 9 USA /9969/B( ) 1 4

( I
z eneau te

a. This certificat. la lasued to certdy inat in. packagmg and contents describ.d h ttom 5 below, rn.ets tn.applicab .safsty standards set fortn inTita.10, Cod. I

of F.deral R.guistions, Part 71. "eackaging and Transportation of Radioac' v. Material" I

Ib. This certiacate do. not resi.v. in. con.ignor from compiiance witn any ,.auirement of ine reguistions of in u.s. o.partm nt of Transportation or other ,

Iappiir.abi. r guistory eg.nc na,inesuding in government ce any country throuan or into whicn in. package wies be transported. |
|

|
'

I

I

s. Twigcgigis issuto on twa sasis or a sarrry AnAtysisggrgwg oes g o gnc gA i
I

i

Westinghouse Electric Corporation Westinghouse Electric Corporation 1

P.O. Box 355 application dated October 30, 1981, I
I; Pittsburgh, PA 15230 es supplemented.

-

1 |

'

,

e [m n c r J r .71'-9069- 1 1_g P. ooexrv wuussa
( coworrxms s %) 'eQ .. |

This c.rtrncet. is conomonai upon fumnogn.r.auer.m.nts or to cra part 71. appi cabi.. .no in. coasutions so.cits.d b.iow.

y Q l5-
l

hxN d. [/ *Q[. |
<

(a) Packaging

(1) ModelNo.:f -1 'N qq [ !,

(2) Descriptiok kyf [[ jFi C I''

l'm N N ' " '^ A.

Steel overpack consisti@ng;ofN@12
_

Iuge m tiftsshell X45" T 47" x 206") and a'

10 gauge !wer sh'eM(maxr,37* [fHf6"ff Ikjolum('betweentheshells |,

polyurethane, foam.t?T)ie~tsppeRan' lliheg$aWng material ce31 sting of rigidis filled wiJh a shYck2anddherlma est i',
d isections*Jef the'overpack are secured II

by 12 ratchet,$indersfatedrT2%fgdstkig(8'flatch pl{is.
3 - The fuel II

Iassemblies are,Aeld 'in' pYace withWthe overpack by a.strongback andI

| adjustable clamptTig assembTy Mho'ck \m'ou'ntid)y NeutriwDabsorber plates are |g
located between tpe fuel assembriesWThe package ds equipped with lifting,

,

i|

i tie-down and press'prb relief devices. Gross weiglof the package is 8,600 . i

I pounds. N I

kj ,Y $~{ Y p
|

II f . i

| (3) Drawings

. | The packaging is constructed in accordance with Westinghouse Electric |
I Corporation Drawing No. 1581F50, Sheets 1 and 2, Rev. 1. Fuel rod container I

'

I is constructed in accordance with Westinghouse Electric Corporation Drawing i
I No. C5650055, Rev. 1. I

|| r
| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

|

y I4

i I I

I I

|
253 i
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f e v um conomous (cont >nued)

| |

| Page 2 - Certificate No. 9069 - Revision No. 9 - Docket No. 71-9069
|

! I
,

5. (b) Contents |f
!

| (1) Type and form of material
l

| (1) Unirradiated UO -Pu0 PWR fuel assembly with the following maximum | |

activedimensio$ san $maximumcompositions: ||

|

| Cladding Material Zr ,!

| Envelope, in 7.784 x 7.784 i

IEnrichment
i

| Pu0 in Pu0 plus U0 w/o *(a) I

2 I
I

Pu0 fissil$,inPu0,7w/ *(b)
I7 2 0.71I

U0 fissile in 007gREG 9(,| Fisskle,kg eg 16.6 |
5 144 |

Fuellengjh, fad, watts /pkg
'900

, 1Decayheagh|

! N O |
| *Fo N hree plutonium isotopic cases: 'h |1

| 1
/ A ,

ment a) is 6.0 y sile P (b)is71w/o. |

N (-[T)4.4
Pu0

e 2,2, I/ ,
|

'

I

L (b) is 81 w/o.t( 1 fissile P
I f%ePu0 er 2 Ise 3,2 $z \

J"fif8II"$2(b)is85w/o.|
I

I
e Pu02 '"

$rres$$d,$k dred pellets fully clad in |
| (ii) ed n diraq |t'

H '0.024Nitiickness as fuel rods of the i1e k-ti 1Tayj id/ % I| '

icati '

i
I foHowin ' '

(f I
I %.=" g) |

'

',

I _Re i ,
i

dfameter(nomf)jh C3 5 |
| Pell
|

Rod dia"mpfx (nom), in <Q7422 I
~

\
I FuellengM(nom,in 120 to 144 I

3 I
in Pu0 p Up w/p y $ 6.0I Pu0

fissile in U0 , f,w W BFissilk i Pu0 85 . |2
I, Pu0

2 w/o 0.71 iUO
2 l| 2

i

I (iii) Uranium dioxide as stainless steel or aluminum clad unirradiated i

I rods of the fe,110 wing specifications: | ,

|l SST Clad AL Clad
i

1
I

I
Pellet diameter (max), in 0.446 0.406 |

| Rod diameter (nom), in 0.476 0.475 l
I

[g1 length (max),in 70.0 61.0I

|
U enrichment (max), w/o 4.02 2.5 |

|
| I'

I

l' |
|
|

254 1
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Page 3 - Certificate No. 9069 - Revision No. 9 - Docket No. 71-9069
i

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

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

Two fuel assemblies.

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

Not more than 94 kilograms Pu contained within the fuel rod
j container described in 5(a)(3).

(iii) Forthecontegs 6(ri M rf5( )(iii)
Twoinne[-chtTinersasdescribedin4Ta)(3)containingnotmore
more thandt total of 70 kilograms U-235/'!

:

% Q-

Fissile Classk.)| (c) II.and III
Mr *r> /

(1) MinimuuC#anspot) ex tot

be shougn on lab Class II 1.6 g'
:

L h $N 1 M O(2) Maximu ,m. number o a es per
Ad _ 533;

k)g 62shipmaa,t for Cla II
k !,f ?%;

2

i - 6. Two (2) neutron sorber, latehans49t4 P thick, fu length, stainless
steel containinill.3 p L ent mYntaiuinikrn ,_ 9"!thijcli 0Fgopper musu be:.

- installed between the ac_ areay iH ssembites.
.

'
g

h d AI th !

7. Fuel rods must be sel M j ,containe no more tbn an
s uel rod cottainersmetal squar61 attic

Mnimum of three,j e$rtyj)y load
equivalent metal-

qually spaced M s, of which themust be fitted with
noncombustible portidn/pf the blocks "a'nd 'the method bydeMch they are secured must
assure that the rods arefnintained on no more than ati!quivalent metal-to-metal' :

1 i square lattice within the' fuel rod container. V i

*'da--eb-dT M lI

I 8. Each fuel assembly must be unsheatdd or*inust' be enclosed in an unsealed, l
i

I polyethylene sheath which will not extend beyond the ends of the fuel assembly.>
1

| | 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.

i

I Alternatively, the fuel assembly may be enclosed in an elongated plastic bag or,

I sheath along its full length. At the bottom end of the fuel assembly, the bag
I will be cut off or folded back to assure that the entire cross section of the
|

lower end of the assembly is unobstructed. When the folding is used, the portion
of the sheath that is folded back will be cinched with tape near its end to hold; ;

|
it in place, and the length will be such that when the assembly is loaded in the

I 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 percent of the
,

! length of each side). The slits will be made in a plane near that formed by the
top of the pads and clamps.,

255
|
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conomons (connnved)

Page 4 - Certificate No. 9069 - Revision No. 9 - Docket No. 71-9069
4

t |

I9. In addition to the requirements of Subpart G of 10 CFR Part 71:
i,,

I (a) The package must be prepared for shipment and operated in accordance with

|
Chapter 6.0 of the application.

I

| (b) Each packaging must meet the acceptance tests and maintenance program of
I Chapter 7.0 of the application.
I

I 10. The package authorized by this certificate is hereby approved for use under the

| general license provisions of 10 CFR 71.12.

! 11. Expiration date: January 31, 1997. _

s$ lo.ETE N
I c

Westinghouse Electric Corp at4on application dated Octobe'r J 1981.

SupplementdatedJanuark,1992. /7pI
iI' es

l' Department of Energy sC@lemerits ted: April 2 and Jae 14, 19847
l M/ k @f a <

i * l- OR cT81RhS. NLACLEAR REGt LATORY COMMISSION

|
N ry pr -r 3 Q

.N. Q~ij%nh_ ' "nald 3 M ief ~
W -E,jMI

-

b YL ~/
,

'

: Y '

<

TMhd 2l
' fS

'
!

Al w" :

''

! pit t Brand 6'
IU%DO ! ~ds (

i 133z ,p w ~ s p reetyon, NsSs 4
x =

f
h+Date:

I
'

ai s

;

i i

| |
i i
I |
3 I

II
-|I

| |

I I

I I

I I

I I

I I

I I

I

I

I
I

I
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I
seu, postas ess U.S. NUCLEAR REGULATORY COtteHSSION
== CERTIFICATE OF COMPLIANCE I

<

'o crn n FOR RADIOACTIVE MATERIALS PACKAGES I
,

-

o.neM NUW ER c. PACKAGE a i T 4PAGE .. TOTAL NUMaER PAGES
i.a g p fsuvueen,

Ii . _ enemst
' ~

s. Thes certifsCate is 6ssued to certify that the packaging and Contents described in hem 6 telow, meets the applicable safety standards set fortn in Title 10, Code I

of Federal Reguistion's Pari 71,'" Packaging and Trhaportation of Radioactive Matenal." I
^

!b. This certificate does not releve the consignor from comphance with any requirement of the reguistions of the U.S. Department of Transportation or other

.

appl 6 Cable regulatory agenClet, triCluding the governtnent of any country through or trito which the package will be transported.

I

I

j
-

a tmsy,cAgis;ssuco ou me aAs,s or A sarm AuAtysis,nepoavgmygGgDESggOgRCgA |
CN

|

|

I| VECTRA Technologies, Inc. VECTRA Technologiys, Inc. application dated
1010 South 336th Street July 11, 1994, as supplemented. |

,

Federal Way, WA 98003 gj,h ,Q g C

h |
Suite 220

heste is conditional upon fumil rernents of 10 CFR Part 71, as applicable, and ions specmed below.

e O |
5

(a) Packaging /' ~

(1) Model 4 .: N-Sk Q l\

(2) Deschtion 4 % O |;

. H I

Jrig poly thane foam. The I| A lowf arb eV' =- R's

The erpack is a right icontr1hment E i l a l i ir y
i .

circu cy 8 t e ; r i ; '32 i dia er with a 34-1/2-inch |
~

I
- e 20- galvanized steel II high 4-1 c l' i t /

i I shell ' fill a-p - % (- ot ri olyurethane foam. The j
| inner s 1 is old f 'p re of pper and lower (lid and i

;

! body) se s of the ov . 1 p _ded r toggle clamps, and a I;

i neoprene at the ste I joint betwe two sections. Four lugs I

I are provide lifting. The steel dru inimum 18-gauge steel with a - I;

; minimum 14-gauge 144 and a gasket. ',osu of the drum is by way of a 12- II

dfip Llugs and a 5/8'-inch diameter bolt || gaugelockingrinefTi r'

and lock nut. The pa e osrvei ht is approximately 750 pounds. i
'

i
'

I I

; I (3) Drawing I

I I I

| | The packaging is constructed in accordance with Nuclear Packaging, I

| Incorporated Drawing No. X-60-200D, Rev. C, or X-60-200D-SP, Rev. J. |
'

| |

I |.
'

I I
'

I I

I I

I I

| | |

| |'

! I I
'

P I

l I
|
; I I

I I

I I

I I

I 257 -
1

I I

i .. . . ..... .. . . .. ... ... ... . ...................|,..

r

- . . - -_ _ - - - - - - - - - - _ _ _ - - - - . _ . - - _ _ _ - - - _ _ _ _ _ . _ _ . _ .



. _ _ -_ _ _ _ _ _ _. _._ _ _ _ _ . _ _ _ _ _ _ _ _ _ . . _ ._. _ __

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .

# uS. NUCLEAR REGMORY COMMISSIONg ' "" "" - cowomows (contmu.d, 1

; Page 2 - Certificate No. 9070 - Revision No. 12 - Docket No. 71-9070 |
4 I

I

f | (b) Contents |
1 | I

-
.

y (1) Type and form of material i

i I

I (1) Radioactive material in the form of dewatered, solid or solidified I
;

I
materials meeting the requirements of low specific activity I

Imaterial, contained in steel drums.
3

I |,

| | (ii) Radioactive, material meeting the requirements of special form i

| | radioactive material, contained in steel drums. i
1 l4

1; (iii) Radioactive material in the form of solid metal pieces or activated I:

d in steel drums. |l solid metal r.ompon s,g-

| (2) Maximum quantit g rial per packa

1 1 Greater tha A quantities of radioactive rial. Fissile material i
I contents n exceed the generally licensed m imits as specified in I

;

I 10 CFR 65 8 and 71.22. Plutonium in excess curies per package I'

must be th of metal, metal alloy , . ac fuel elements, or !|. |
! q must he nts of special ioac ve material. Internal j
j decay not t 3w f Q ||

b |'

ig{ 3 t to exc h 550 pounds. |
-

f 6. i
The maximum gght of c,

~

. 2 ohe supplement dated I
| 7. The steel d must i ance with x

| October 20, 4. -~~~--~

bj - I

<

i

I
% II 8. The drum must se ) e c i t over .

9. Contents must M ecur i 5 ha rusio 11 not puncture the 1

| g drumundernormapraccid g |,

10. The lifting lugs m rendered inoperable for wn during transport.

Inadditiontotherequireps Stbpa G 10 CFR Part 71: || 11.

(a) The package must meet the Acc p ance Tests and Maintenance Program of '|
'

Chapter 8.0 of the application; and'
y.

: I
4 (b) The ,,ackage shall be prepared for shipment and operated in accordance with I

the Operating Procedures in Chapter 7.0 of the application. |i y

I
12. The packaging authorized by this certificate is hereby approved for use under |

j the general license provisions of 10 CFR 671.12. i ,

'
I

'

13. Expiration date: December 31, 1999.
|; ,

1 i'
| | l

I'

L I
i I g

I I
I I
I I

| 258 I
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U.S. NUCLEAR REGULATORY COMMISSION
| " " , * " " coMomous (contmu.d>

! Page 3 - Certificate No. 9070 - Revision No.12 - Docket No. 71-9070 |
i I i
'

I ;

1 I,

||
~ '

REFERENCES

I I

I I

VECTRA Technologies, Incorporated, application dated July 21, 1994. l

I I
i

.

j Supplements dated: August 22 and October 20, 1994. j
|.

| FOR THE U.S. NUCLEAR REGULATORY COMMISSION |
I I |

g h ass R. Chapp
g

tion Leader ,i

QV Cask Certification on g

I y Storage and Transpor ems Branch Ii

Division of Industrial I

||
,

Medical Nuclear Safe SS I
,

h -Date
l i h '

Q l
'

h D IL;

r 1
- O ist! j -.

,

$p k
!

| m kg /V/SE ! |y,
i oeg. e

||||
|

i I Y,N h
! I Y i \'

/
| % +O |

i| | '

.

! ! Y S**M I

| |

| |
| I

! I I
I |
I y*

I I
'

I I |
I1 I g

i | |
| 1

'

| |
| |

! I I
' I| .'

: L I

4 I I

I I
'

| I'

3 I !:
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I
U.s. NUCLEAR REGULATORY COtsas18800Nsene pones eis

*= CERTIFICATE OF COMPLIANCE I

I''C'"" FOR RADIOACTIVE MATERIALS PACKAGES
a aEwsioN Nuuma eAcuosioeNieCAUoN NUMSER d.PAGE NUWSER e. TOTAL NUMBER PAGES

tiTd7 Ire Nuuaa 5 USA /9071/B( ) 1 3
i
I

t enEAusts
a. This certificate e asued to certey inat the packaging ano contents oescribed in item s beiow, meets tne appicabie essety stanoaros set forth in Titie lo. code I'

of r.o.r.i A.gumoons. Part n."Packagmg and Transportation of Radioactsve MateneL" |
Ib This certificate ooes not reiseve the consignor from compliance witn any requirement of the regulations of tne U.s. Department of Transportation or other
Iappiicaone regulatory agencies. including tne government or any country througn or into which the package wm be transported.
I

I
I

'

N C E ON PPL CA oN
a misygtS;S$goN NE BAS 18 CW A SAFETY ANALYSIS RE |,

|
|

ANEFCO, Incorporated ANEFC0 application received June 14, 1976, y

P.O. Box 433 with report, " Safety Analysis Report Cask |

AP-101 I

li 14 n,%es supplemented.Ridgefield, CT 06877

t #-t07F
< , I

a Y- Cocm Nuona I

|4 coNomoNs s (,5 M/,-

inis cetific.t. a conoition.i upon fuivang inorequirements of 10 CFR Part 71, as applicable, and the coostitions specified beiow.
,

s trB- () I

y i%
_

- -4Z l(a) Packaging CD Dx I>

yn\ ,My: |
;
-i t

*Qg
(1) Model No.: Q'P-101 4 6 x eM

i.,,i i
t , ')

f '. ( b[ Q
|

(2) Description,T' m I

4*/ / s7:e * e

f M W iw , g *N '/w Js6 yfm- .

I
.-:

A steel encased, ml.ead shibided cask fon non fJssile radioactive material.
I

:

The overallidimensions of"therc'askTrF40$1nchessin< diameter by 193 inches
The cask corisistswifT wai bon'cintrit'stainles's' stesPcylindrical |tlong.

shells. Thelinnerchdilsis5/8'-inchithlck by 28? inch ID i
steel shell 1s11-1/2-i6ch: thick'@fj394/41tnch'0D and al;4the outer stainless,

lead shield f1Lis th'E'siiace betliteeri&Th's'outeF shell,M su/2-inch poured
-1 I1

rrounded by a 1

0.140-inch thfEkestainless' steel' therma'l shhld separa$ed by a 0.125-inch I

. steel spacer wir ., nth'e cavity is.28Mnches in diameter by |hthick stainless #
167 inches long. '9he base is a welded stainlesststiel construction with 3 y

inches of poured lead. The flanged lid is of slainless steel and lead. y

Closure is provided by tEenty; 1-1/2-inch Jiameter bolts arid a GASK-0-SEAL I

closure seal. There are two;p'enst I

drain lines which are plugged and;rathiiis tiito the containment vessel forgaslieted with a neoprene seal. The cask I

|is equipped with removable, canned balsa impact limiters at each end. The
overall dimensions of the cask with impact limiters in place are 84 inches in i
diameter by 236 inches long. The cask has four lifting trunnions, two i

redundant pairs for lifting. Three of the trunnions are used for tie-down of I

the cask for shipment. The package gross weight is approximately 62,000 I

pounds. |
|

|

|

|

|

|

|

|

|

|

|

|

I
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' " " " " #

f qc c" "" cowomous (contwu.d>

| Page 2 - Certificate No. 9071 - Revision No. 5 - Docket No. 71-9071
I
|-

,
5. (a) Packaging (Continued)

| (3) Drawings
i

I The packaging is fabricated in accordance with ANEFCO, Incorporated
I Drawing Nos. 5C-101, Rev. A; SC-102; SC-103, Rev. A; SC-104, Rev. B;

|
SC-107, Rev. A; SC-108; SC-110, Rev. A; and SC-111.

| (b) Contents
I

I (1) Type and form of material
I

ty y D m oduct material in the form of dry,I Greater than Type A a

| solid, metallic w ri J bn&3c$fvated reactor components.

! (2) Maximum quant f material per package p
I Weight of tents not to exceed 10,000 pounds nternal decay heat of

MI contents to exceed 300 watts. #
l (. M.
i
| 6. The package mus ship In preparati ipment the cask cavity. u

I must be drained all ex er. uu ust be dsed to reduce the

$gtothe' ,asured temperatureI cavity pressureftpelow the $ es r sq
1d below e vapor pressure

I of the drained ger. The k pre s mu t
olt be vacuum dried7 age, need (e't to containI determined for D least 90ii ./

~,

'sFe v ~ fied
f provided the " M y" c cI drain 1 .

pfliquidpriortogch1 g.T' !'

y- sho mustpe.usedinthecaskI 7. Except for close Atti ntrg6p
- 4 ~
4 4 o

- dent condjtions of transport.I cavity to limit shef ent' C ii

8. In addition to the ir me f of CFR P 1:

I a. The package must erated and maintained in aNaordance with procedures in'

T
I supplement dated De ber L2, 1991.

o-kal os e seal must be inspected. Theb. Prior to each shipment th ga
i gask-o-seal closure seal and the cavity drain 0-ring seals must be replaced

'

| with new seals within the 12-month period prior to shipment, or earlier.if,

I

I inspection shows any defect.
I

The package must be leak tested prior to each shipment in accordance with| c.
operating procedures in supplement dated December 12, 1991.

i
'

I

I 9. The package authorized by this certificate is hereby approved for use under the
I general license provisions of 10 CFR 671.12.
I,

| 10. Expiration date: December 31, 1996.
I

'

I

!
L
I

| |

I'

261
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E'*M I'-Ur*. F A" 5 5 J #C M C D| .o ; y,- .y ,', ,. 9 ' CONDITIONS (contonued).

|

|
| Page 3 - Certificate No. 9071 - Revision No. 5 - Docket No. 71-9071
|

|
REFERENCES

,

I

I

I ANEFCO, Incorporated Safety Analysis Report Cask AP-101, received June 14, 1976.
|

|

| Supplements dated: July 21, August 6, and October 21, 1976; April 2, and September 12,
| 1986; and September 26, and December 12, 1991.
I

I

I FOR THE U.S. NUCLEAR REGULATORY COMMISSION
I

I

! g R g ,ld, Chiefgj ;gg ,

d Charles E.'Ma2 DonaI

Transportatio'n/FanchI

| hv DivisionofSafeg'u)rds
p and TransportatTart, NMSS4

,

2.
! || DEC 171991 pj$
1 Date: tr> p*

'

R \ )
'

hf S f| <l-

r 84 ,m ,s,; -
,

i, m%AilsN.g;
i a .o

h|w$g,T@p E]A
,.,. ,

pl d F /"
Ir

%
\ | /

o -
: ,

'N" Y N
I

I

| |

|

|

| |

|
4

1 I

I

I,

I

I,

I

I

I
i
- I

, l'
!

:

262'
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|E
"

CERTIFICATE OF COMPLIANCE
w cen 7 FOR RADIOACTIVE MATERIALS PACKAGES<

a.ntvisioN ER cPAC G T ON NUCC d PAGE NUuSER e. TOTAL aER PAGES

i.acEnT g NUueEn

. eastuets

. a. This certsfacate 6s isaved to certify that the packaging and contents descrioed in item 5 below, meets the apphcable safety standards set forth inTitle io, Code
of Federal Regulations, Part 71,"Packagmg and Transportation of Radioactive MatensL"

b. Thas certificate does not reheve the consignor from comphance with any requirement of the regulations of the U.S. Department of Transportation or other
appiscable reguistory agencies, includ ng the government of any country through or into which the package w6tl be transported.

I

THE BASIS OF A SAFETY ANALYSIS R THE GEDES OR CA ION
a THis entggiaissUE

Scientific Ecology Group, Inc. Scientific Ecology Group, Inc., application
P.O. Box 2530 dated January 26, 1994.
1560 Bear Creek Road P

%h Q , 3 { g b71.?
Oak Ridge, TN 37831-2530 f

9073i oocar Nuu En

" Ec"Ecate is conditiones upon fumn gMrom.nts of so crn P.rt ri, as appbcebie. ain coknens specified beio .
;

p ()s.

c'g k
'

(a) Packaging p g
s.d ' g.,i

j (1) Model/No.: 42A ~ v
h-- r% @, ()+

(
,&' solid radioactive material
.

f ?. 'T 4(2) Description
% k \ O

Afsteel en^caseiliRea'distf Nidhca)s .

ThemveralhdimensQ d tha eGisire 10h' inch d}ameter by 120-inchr

hdfght. ThercaskNapsisits ! tsomencentric carton steel cylindrical |:

sheMssufrMadingti3j O Vthick lesi shieTd' The 1/2-inch
thicM,inneWstsRidsla l h%D andethe 1-kdh thick outer shell

't ism 5ns,dnsoftwoN-inchthickwelded.

has w76-1/F)4hh 0Df*k3 %1dekt&the steel 'aylindrical shells.
|

Tfielbas Asteelgiates.
stepped 4elded lid, s'icuredgb'y'efght/ratchetMnders, is comprised of'

two, 3-ffiAthick steeT~ plates containingf6pinings for a secondary
lid of sinfUr construction with an addtM6nal 1-inch thick upper'

plate. The* secondary lid is secured to'the primary lid through

diameterby72incheshigh}.eight,1-inch dfaiseter bo1 s AThefcontainment cavity is 66 inches in;

4 The package design is provided with a!

lid test port. Toroidal impact limiters are located at the top and,

bottom of the cask. The impact limiters are 10-gauge stainless steel
filled with rigid polyurethane foam. Interior and exterior surfaces
of the cask body and interior surfaces of the upper lid are covered
with 12-gauge, 304 stainless steel cladding and seal welded.

4

The primary lid is closed by means of eight ratchet binders. The
29-inch diameter secondary lid is closed by eight, 1-inch diameter
stud bolts. Both lids are sealed using silicone gas ets bonded tok
the lid plates. Lifting is facilitated with three lugs welded to the
primary lid. The secondary lid has a redundant Neoprene seal, and a
centrally located lift lug.

All exposed side walls are covered with a stainless steel thermal
barrier. Four skewed lugs, welded to the outer shell, are used for
tie-down. The package gross weight is approximately 64,000 pounds.'

263
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CONOtTiONS (contonued)

'

Page 2 - Certificate No. 9073 - Revision No. 18 - Docket No. 71-9073

5. (a) (3) Drawings

The packaging is fabricated in accordance with Scientific Ecology
Group, Inc., Drawing No. STD-02-107, Sheets 1 and 2, Rev. O.

(b) Contents

(1) Type and form of material

(1) Dewatered ion exchange resins or solid waste meeting the
requirements for low specific activity material in secondary
containers; or

~

g

. . ' L
.

(ii) Activated' solid components meeting the requirements for low
specific activity material in secondary containers.

(2) Maximum ciuantity of material per package

Greater t' an Type A quantities of radioactive materials which may Ih
contain fissile contents not to exceed the generally licensed mass L

limits as specified in 10 CFR 99671:18, 71.20, and 71.22. Internal I
decay heat not totexceed .400 watts ind,the maximum weight of I

contents, including | secondary containers, not to exceed 10,000
pounds. - ~#.;.

.
..'*,..m. V"~

6. (a) For any package containing waterland/or organic. substances which could
radiolytically generate combustibleigases, determination must be made by
tests and measurements.cr.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:

,.

(1) The hydrogen generated must be limited to. a molar quantity that would |-

be no more than 5% by volume (or equivalent limits for otheri

inflammable' gases) of the secondary,contpiner gas void if present at
STP (i.e., no more than,0.063 g-moles /ft at 14.7 psia and 70*F); or

; i (ii) The secondary container and cask cavity must be inerted we h a
| diluent to assure that oxygen must be limited to 5% by voluia in.

| those portions of the package which could have hydrogen greate than
'

5%.

! For any package delivered to a carrier for transport, the secondary
container must be prepared for shipment in the same manner in whichi

determination for gas generation is made. Shipment period begins when the
i package is prepared (sealed) and must be completed within twice the

expected shipment time.

(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.

264
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CONofT|ONS (continued) ,

| |
i

t |

Page 3 - Certificate No. 9073 - Revision No. 18 - Docket No. 71-9073 !'

!
,

7. Except for close fitting contents, dunnage must be provided in the shipping |
cask cavity sufficient to prevent significant movement of the contents or,

secondary containers relative to the outer packaging under normal conditions.

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

(a) Prior to each shipment, the packaging lid seals must be inspected. The I

seals must be replaced with new seals if inspection shows any defects or j

every 12 months, whichever occurs first. The cavity test port must be i

sealed with appropriate sealant applied to the pipe plug threads. |
\

(b) The package shall be prepared for ' shipment and operated in accordance !

with the Operating Procedures in chapter 7 of the application. |

(b) The package must meet the Acceptance Tests and Maintenance Program in
bchapter 8 of the application.
l
i9. The package authorized by this certificate must be transported on a motor '

vehicle, railroad car, aircraft, inland watercraft,-or hold-or deck of a
'
1

seagoing vessel assigned for-the sole use of the' licensee.

10. Packagings fabricated after March 28, 1980 must be constructed of A-516 Grade
70 carbon steel. .

.
_

11. The packaging' authorized by|this' certificate is~hereby approved for use under
l

thegenerallicenseprovisionsof;10}CFR 671.12.
' 12. Expiration date: February 28, 1999.. '

REFERENCES I

Scientific Ecology Group,?Inc., application' dated January 26, 1994.

FORiTHE U.S. NUCLEAR REGULATORY COMISSION |
. r

M
l-

Cass R. Chappell, ection Leader L

Cask Certification Section
Storage and Transport Systems Branch r
Division of Industrial and L ,

" '

Medical Nuclear Safety, NHSS

JEB. 2 8 1994 [

Date:

265
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u.s. Nuct.EAn naoutATony consessslON ,

seePonssu CERTIFICATE OF COMPLIANCE I
mm.
e c" FOR RADIOACTIVE MATERIALS PACKAGES

;
c PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER e. TOTAL NuMsER PAGES

D REvisaQN NUMBER
1.a.CERflFICJ.TE NUMOER

,
i 3'

9079 15 IKAlon7ofa
PREAMetE
a. This certificate e issued to certify that the pacitagenq and contents described in item $ below, meets the applicable safety standards set forth in Title 10, Code

>

'

of Federal Reguistions. Part 71. '' Packaging and Transportation of Radioactive Matenal"

b. This certificate does not reheve the corisionor from compliance with any requirement of the regulations of the U.S. Department of Transportation or otherd

apphcable regulatory agencies, mcluding the government of any country through or into which the package wiH be transported.
i
i

i )
THE sAsis OF A SAFETY ANALYSIS PORT E ES OR ICA

gisissus. Twis ERTir

Pacific Nuclear Systems, Inc. Nuclear Packaging Inc. application
One Harbison Way, Suite 209 dated March 30, 1988, as supplemented.

p hiR R F s//,Columbia, SC 29212 b-
;

,\_v c. DOCKET NUMBER 71_ ggy7 g

to 6s conditonal upon.futfilimg[herequ roments of 10 CFR Part 71, as applicable, and
cohions specified below.

Q Os.

(a) Packaging h d d

to % /
~

(1) Model No K NUPAC 1 0' q g'

[ ~, V e N\ gj C)(2) Descrip6Tn k "1 (
', /; y-w N -,

Steel encased,t e$d sb cask for-loar spec,ific actHT.ity material . The caski

isari$ti circ'n kr cy ePhigOby81.U4inchesindiameter.
thecaskcavityiTsT73-3/@l s W 75*l/,2/jnche .n diameter. The cask
side wall',pnsistWfa 3f8 ! inneristeel s 1, a 1-3/4-inch lead ;

shell, and 47/8'hiftf31 Eld
' ^

KeU . Eac ase is ccaprised of two,
teeTilit^ss wet'4d Aogeth; ~a form a' dinch thick base which is2-inchthinjk d

intergerallypelded to the 9nner[and3
s

0 steel sh lls of the side wall. A
steel flange ifxelded to theiltmer'and o er steel shells of the side wall at
the top. The f{d")s comprised of two, 2-inchJhick steel plates, which are
stepped and welded together to mate with, the 'stbel flange. The cask closures

positive closure of the' lidlisWc6p$11sh(ed by eight rachet binders.are sealed by a Neoprospe ggket41ocated4 tween the lid and steel flange,The lid
contains a centrally located shield plug comprised of two, 2-inch thick steel
plates and one,1-inch thick steel plate stepped and welded. The shield plug
is sealed by a Neoprene gasket, and eight, 3/4-inch studs and nut are used to
provide positive closure.

Tie-down is accomplished by four tie-down lugs welded to the cask body. There
are four cask lifting lugs, three lid lifting lugs, and one shield plug lifting =

lug. The package gross weight is approximately 48,000 pounds.

-
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|Page2-CertificateNo.9079-RevisionNo.15-DocketNo.
" *" " ## ""*R** conomous (continued)

I

71-9079 I:
I

(a) Continued |
(3).'rawings !! D

|
|

The Model No. NUPAC 140-2.0 packaging is fabricated in accordance with Nuclear i

Packaging, Incorporated Drawing No. X-20-215D, Revision C. |

(b) Contents |4

1

(1) Type and form of material I

I

. Process solids, either dewatered, solid or solidified, meeting the requirements I

for low specific activity material, in secondary containers. |
[j !(2) Maximum quantity of ma ' j9L er c

d -
I

,

Greater than Typ L auantity of radioactive materjM which may contain fissile I:

material provid . he fissile material does not ek the limits in 10 CFR I

671.53. The t of the contents and secondary c iners shall not exceed |>

a exceed 7 watts.14,000 pounds d_the internal decay heat load
u 6 )1

i
. - i

: 6. (a) For any pack. conta ter and/or or ,J~ubstancesphichcould I

radiolyticalf enerat ihtible 1 nation must be made by test and I'

: measurements"dr by anal pf)a i~e'ggses, package s that the following Ipreshn !

d of time .wice the e cted shipment time: |] criteriaaregetovera-% % j ~ jthal
'

/ A y, |
! (1) The lkytfrogeq, nera M _s

~

agnojarq tity that would be i

no mors thart y TeluV em 1 Tielis for@t at STP (i.e., no'

her inf1ammable I

gasesf)of th &y ' p ri" "s voi
4

epresen I

|more thy 0.0 _ le, it Qa " 70*) by

(2) ThesecMarycon " r aid siust be $ne'rted with a diluent to |r cav

the packagejdijch could have}/ hydrogen greatby vpJbe6 in those portions ofiassure thatjxygen mukt be] imiteh>t. s

han 5%. I

Vp I

IFor any package delivered to a carrier for transpo the secondary container

must be prepared for shipm$,t period 4eg@Nis when the package is prepared (sealed) .|i
,.

iqQhejsam aniiier in which determination for gas.

generation is made. Shipmen'

4

and must be completed within twice the expected shipment time. I

I :,

(b) For any package shipped within 10 days of preparation, or within 10 days I
'

Iafter 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. g

I-

7. Except for close fitting contents sharing must be placed between secondary I
containers and the cask cavity to prevent movement during normal conditions of I
transport. |

8. The lid and shield plug lifting lugs must not be used for lifting the cask, and ! I4

shall be covered in transit. |
'

|
|

|

|
|
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Page 3 - Certificate No. 9079 - Revision No. 15 - Docket No. 71-9079

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

(a) ' Prior to each shipment, the packaging lid seals, if opened (or if security seal
]; is broken), must be inspected. The seals must be replaced with new seals if
j inspection shows any defects or every twelve (12) months, whichever occurs

first. Cavity drain line and optional vent / test connection must be sealed with
appropriate sealant applied to the pipe plug threads.

(b) Each cask must meet the Acceptance Tests and Maintenance Program of Section 8.0
of the application. In addition, the cask must be leak tested at least once
every twelve (12) months in accordance with Appendix 8.4 of the application.

a
1

]
(c) 'The package shall be prepared for shipment and operated in accordance with the

operating procedures of Se 73 e a plication.

Thecaskbodyandeachc,akhkmustbemarked nd rdance with 10 CFR 971.85(c).
'

10. v %
11. The package authoriz y this certificate must be tran ted on a motor vehicle,

railroad car, airc , inland watercraft, or hold or de f a seagoing vessel
assigned for the so use of the licensee. ~

g (% . ? g.,
(s certificate is her pproved for use under the12. The package author; zed b x C'

general license,' provision OsCFR471zl2. e
~ k % |? - 9 e;

/13. Expiration date.. June 30, t.1, . r%m g.4 m

(f) %1 h [N1 M RE M E d d h, A b4 /,$hh ; a
'#h p$ W <

::a

Nuclear Packaging, Incorp ra ia 988.:

,

j - Supplement dated: Apri1}i6,1 Lidgebr8a' 19ACF (f ,e4

Y w|s y +1? x/: // FOR THt'U.SFNUCLEAR REGULATORY COMMISSION

V,*) W
'

Charles E. MacDonald, Chief
.

Transportation Branch-

Division of Industrial and
Medical Nuclear Safety, NMSS

APR 2 71915
Date:

i

;
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-

_ - -._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



- - _ .

_______________________________________________________ _

u.s. NUCLEAR REOULATORY COGARMSSMMIse c pons e$e
*= CERTIFICATE OF COMPl. LANCE
o cPR n FOst RADIOACTIVE MATEftlALS PACKAGES

1 s cur 71FicATE NUMBER IL REVISION NUMBER c. Pacs (AGE IDENTIFicAf aoM NUMBER e.PAGE NUMSER e. TOTAL NUMasR PAGES

9081 10 USA /9081/B( ) 1 3
,

'

t. PREAMSLE
i - e. This certifeste is assued to certily that the packaging and contents described in item 5 below, meets the applicable esfety standards set forth in Title 50, Code

of Federal Regulations, Part 71," Packaging and Transportation of Radioactive IAstorial"

b. This cerufecate dor.s not rehove the consignor from w,@ ;a with any requirement of the regulations of the U.S. Department of Transportation or other
applicable regulatory agencesa. 6ncluding the govemment of any Country through of mio wh6Ch the peChage will be transported.

;

I

3. tys,c_sRTgcAys;ssuEo on me sAsis or A sArETv ANAtysisg of ragggon pcATion -

I
;

Chem-Nuclear Systems, Inc. Chem-Nuclear Systems, Inc. app ication |
24, 1987, as supplemented. i

[$ dated [Alovemberr1-Gf,9081
220 Stoneridge Drive

IColumbia, SC 29210 <-, ;

J1- I,, A L * oocuiuuuam
W, |

,

Tn comac.ie i. condmon.i upon fumngg,tj
< conomous ,| ,

equirem.nts of so crn Peri ri. .s appic.340. .nd in. conditions specified deiow.,

p Q ls.

Packaging CQ D ,n AJ(a) l
/rj g *- ' ~.

l

(1)Modelho.: CNS 1-43CN / i
'^ M NN 2 C_

i#
(2)Descr@ tion M[ / p.I O 'f

'r fwnwh j'd |i [ p
A ste'il encas' a lie AIeldedshipp cisk.f The fgekaging is a steel Ie
double}walle'dfClead illedrcirpular T1nder,.'! A sisel, plug-type, I

I,c1'1/4" bolts; and a siliconelead-filled 7.1Dsiftach"eilWith ( . -

steel shedt' ja'rie[l aratediffom thekask walls with small |
gaskeQ Oute$@h '' lid

'
s

i s 5 pin the % ies, 6" in the base ihedgaddl.iigljidiametenwires' ni -tnpst eel lugs,fre for lifting only.
The lid has a steel U-ba,rrfo)r(lif.tingN The cav3ty drain line is closed

t iand 5-y", in t e W olt' ,

i . '

I
I

with a plig?, The cask ite39Wn diimeter arydW-1/2" long. The cavity I
I

'

| is 26-1/2" ty/tiiameter and'54" long. The package weight is about 26,000 |
pounds. N

Ii sg,4 ,

(3) Drawings Ykpp
II The packaging is constructed in accordance with Chem-Nuclear Systems,

| Inc.. Drawing Nos, C-110-E-0005, Sheets 1, 2 and 3, Rev. 5; and | |
,

C-112-B-0006, Rev. A. i) i
l I

I (b) Contents I
,

I I

; Type, form and maximum quantity of material per package |I

1|

I
(i) Greater than Type A quantity of by product material as solid metal. i

I Decay heat not to exceed 600 watts; or 1

(ii) Decay heat not to exceed 5 watts, and:
I I

I
| Process solids, either dewatered, solid, or solidified in a secondary
I- sealed container meeting the requirements for low specific activity |

,

material; or

l[
i

! 269
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W M' " CONDmONS (continued) ?

| |

f| Page 2 - Certificate No. 9081 - Revision No. 10 - Docket No. 71-9081
=

|
~ (

l Solid reactor components in secondary containers, as required, that meet !

| the requirements for low specific activity material. [
l

l

i 6. (a) For any package containing water and/or organic substances which could (

I radiolytically generate combustible gases, determination must be made by [

l tests and measurements or by analysis of a representative package such !
;

I that the following criteria are met over a period of time that is twice [
| the expected shipment time: (

I
l
i (i) The hydrogen generated must be limited to a molar quantity that t

!
i . would be no mor h 55-b4 volume (or equivalent limits for

C . gas skabtAs econdary container gas void if {I other inf1 3
n at 14.7 psia

(g.063g-moles /ftl present at e., no more-

| and7G)for r7 (

! (ii) T condary container and cask cavitOust be inerted with a f
I ent to assure that oxygen must beJic5ted to 5% by volume in i

hose tions of the package w chiduldgve hydrogen greater fI
g1an hI a

For a package 'e rydtNSr ey !transpor the secondaryd
I

conta, rmustbgpt ared fdr ship in the sameWinner in which [
l dete ationfortj ' nenst4 era __i Shipment ppriod begins when t

the gar.kage i grep ealed) be/complettd within twice the''

expe g sh j g$ oactik ty concentration not
' pj ,

^ b(b) for an ack ai ~ fgjat a ith a
exceed tha j d 4Dity terialfjand shipped within 10 [

rw ( ter ventpj of drums or other idays of goeparat ,

secondarypntainers,\1heJeterm in (a) deve need not be made, f
and the thgdf strictiontn{(g)JaToved sno@ ply.

~

7. Shoringmustbeprhdedtominimizemovementa contents during accident {

conditions of transport. g (
8. Maximum gross weight of the conteEs, secondary container, and shoring is I

limited to 5,000 pounds.

9. The lid closure to the cask shall be secured by twelve, SA-354 Type BD, (
1-1/4"-7 UNC x 2-1/4" long bolts torqued to 320 fi-lbs i 10% (lubricated) or L

420 ft-lbs i 10% (dry).

10. The cask shall be delivered to a carrier dry and the cavity drain line shall
be sealed with appropriate sealant applied to threads of pipe plug.

[

<

l 270

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___- __ -



_ _ _ _ _ _ _

'

_ ___- --_ -------------- ----- ---------- - *" ' Q || *| ' ( '^~
,

, conomons teontonved)
~~

s. "(~; .i R :. & ,~ _

||
| *

~n <:n a

l(l
|

Page 3 - Certificate No. 9081 - Revision No. 10 - Docket No. 71-9081
I

( I
I,

I I
I

i 11. Prior to each shipment, the leak test described in Section 8.2 of the i
I

I application must be performed. No package is to be delivered to a carrier
I for transport with a detectable leak using the method of Section 8.2. |

|
| 12. Radiation measurements shall be made to determine that the dose rate does not I

exceed 30 mrem /hr at one meter from the surface of a dry loaded cask. I
i I
I
i 13. Prior to each shipment, the lift lugs must be removed from the packaging. |
| 14. The contents described in 5(b)( shall be transported on a motor vehicle, !
I railroad car, aircraft, - 1 dE ct af,t |

hi 19e(sle'or hold or deck of a seagoing
| vessel assigned for s f I.

%d, I'

h(equirements of subpart G of JOI
FR Part 71: |i 15. In addition to

(a) The packgg shall be prepared for shipment andiperated accordance with |I

I the Oper hin Procedures in Chapter 7 of the Appifcation.,

' g- A%' ,

aintained in act [ce with the Maintenance! (b) The p ge sh'% !

,Kthe-appi,icati,o |
eProgr in Chapi

|

| 16. The packggr authorizkd diisjcertific tihsIhereby ap}ifoved for use under ! ,

the gene 7 lice e tso:; eT'T61; B12. , , g !
~'

17. Expirati g ate 'c mI>eg ,h l q[ . g'

t FtB y% & ?'" !

h
- )

I

|
t Q at v"I %

| Chem-Nuclear SystsN IncSppl{catfoM .Nordid$br 24,y(1987. I

/ 47 ; g . wgf i,

N
|Supplement dated: N er24,1992$'/U

| FOR THE U.S.JUCLEAR REGULATORY COMMISSION j

| %kV . |

| J j
l Charles . MacDonald, Chief ; ,

!I Transportation Branch i

| Division of Safeguards and I

Transportation, NMSS I
i I
I
I DEC 141992 | |

|
Date: g

I
i I
I I
I I
t

I
I

I

I

I
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|nacconssie
U.S. NUCLEAR REGULATORY COMMISSION

CERTIFICATE OF COMPLIANCE*=
io can n FOR RADIOACTIVE MATERIALS PACKAGES

t.a CERTIFfcATE HUMBER tt FifVIS60N NUWDER c. PACKAGE IDENTIFICATION NUWER c PAGE NUM8ER e. TOTAL NUMBER CAGES

9086 15 USA /9086/A 1 3 __ _ .

t ennmaa
a. The certificate is issued to certsfy that the packaging and contents Gescnbod in tism $ below, meets the applicabile seeriy a andards set forth in Title 10. Code

.

of Fedesi Reguistsons. Part 71, * Packaging and Transportation of Radsosctive Material."

b. The ceruficate does not reheve the consignor from comphance with any requirement of the regulations of the U.S. Department of Transportation or other
apphcab6. reguistory agencies, including the govemment of any country tnrougn or into wheen the package will be transported.

a rygs;ssuco oN TNe sAsis or A sArrry ANAtvsis anggi,Ngeg cages g o gnc gA,

iScientific Ecology Group, Inc. Safety Analysis Report for the HN-190-1
P.O. Box 2530 Radwaste Shipping Cask STD-R-02-006

%q Revis4erQ.D Pt C y / ,'9086
1560 Bear Creek Road
Oak Ridge, TN 37831-2530 C

,\V .. oocner Nuussa v/1

*$"sOStie is conditionai upon.futfana t[.y.a roments of so cra part 71, n. appiicabis. a dN4colaitions specified beto=.

R Vs

G' hw G
l j,) % ji g A^

(a) Packaging
k em / 2 (m-

3(1) ModelNoj HN-190- ( y 3 / [ gf C
<4

N R$r /A%( fyg
e

y(2) Descript pn e, % ,,,,

Asteel([icase ead Elde'il plcffe spe ific vity material.
'

The cask is a rJM|circtilap|4y ide'rM2".5 inches' hig$by 81.5 inches in
diameterQThe caMcavit,yyis $ p fi$cjes hishStiy 75g3 inches in
diameter.,dhe caskisidaMaNeocifsitioffa'3/8-incb thick inner steel
shell, a IG/,4-ind'l'ead sheftf,Cadds M1dch thicibuter steel shell.a

The base iMaA-inch thh:kCsteel'pMtehdiikh is gdhled to the inner and
outer steel ske),1s of the siEwalt A ' steel fkenge is welded to the
inner and outef steel shells of"the side wal) dt-the top. The lid is a
4-inch thick steef plate which is stepped to%ste with the steel flange.
The cask closure is s,ilHet.by a Viton oHuna-N 0-ring gasket located
between the lid and stbellfTange- Tsitive lid closure is accomplished
by thirty, 1-inch studs and nuts'. The lid contains a centrally located
4-inch stepped steel shield plug. The shield plug is sealed by a Viton

; or Buna-N 0-ring gasket, and sixteen, 1/2-inch studs and nuts are used
to provide positive closure.

Tie-down is accomplished by four-tie down lugs welded to the cask body.
There are three cask lifting lugs, three lid lifting lugs, and one
shield plug lifting lug. The package gross weight is 50,000 pounds.

(3) Drawings

The packaging is constructed in accordance with Hittman Nuclear &
Development Corporation Drawir.g Nos. STD-02-028, Revision 9; STD-02-029,
Revision 6; and STD-02-030, Revision 5.

I

272
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""" ""
conomous (continued)Ege2-CertificateNo.9086-RevisionNo.15-DocketNo. 71-9086 I

I

I

I

5. (b) Contents |
|

(1) Type and form of material I

I

Process solids either dewatered, solid or solidified meeting the I

requirments for low specific activity material, in secondary |containers.
i

I

(2) Maximum quantity of material per package I

l I
' Greater than Type A quantity of radioactive material with the weight I

of the contents, secondary containers and shoring not exceeding |
le)we$4hC%(s(be contents in HN-100 Series 1,

14,500 pounds excep t
i

E 900'pfoun /Internaldecayheatmustnot iUnit 5 must not
exceed 7 thep ts.

6. (a) Foranypackahontainingwaterand/ororganic tances which could I

radiolytica]p,generatecombustiblegases,determ on must be made by |I
| tests and meDsurements or by analysis of a represen ve pakcage such ;

| that the (o o M teria are met over a ~e o'd of e that is twice i
the expe ship % 4me: I

f) -l\ ms -
,

(1) The hydrogen gege d)mus beilimit5d e a molar grantity that I

wougrbenomort p% volume')()geTguivalent 1Wnits for other |
inf ammable gas' 'eWary/canntginer . gas 931d if present at i

d; h .7 pila and 70* F);
at' I4 i

r 0.063STP
Tf.e., &no moor Q % 'T W % I

I L b I

(2) The secunda % D % k
j -

gas f[cavityyus beJhertedwitha.:
Iry$ontainercanil
Ito assurMtbatfo$pmfMstifiaQ)mited to

dilueirt'htions%fihe package #wMchyrd have @Q% by volume inthose 'p rogen greater than |
/ |

*

For any pac ,pe, delivered to a carrier for4 t the secondary I

determination for ga,.epared for shipmep3 in\ ransor ,container must/be pr the same manner in which I

Is- generation tis made. Shipment period begins
when the package is prefIre'd?[~se'iled)* and must be completed within . |twice the expected shipment time. i

I

(b) For any package shipped within 10 days of preparation, or within 10 days I

after venting of drums or other secondary containers, the determination I

in (a) above need not be made, and the time restriction in (a) above |does not apply, i
I

7. Except for close fitting contents, shoring must be placed between secondary I
containers and the cask cavity to minimize movement during normal conditions I
of transport. |

8. The lid and shield plug liftng lugs must not be used for lifting the cask, and |shall be covered in transit. g

I
I

I_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __2 73
I

I

I
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|"*" " * *""nac venu " conomous toontinued)
Yg'e3-CertificateNo.9086-RevisionNo.15-DocketNo. 71-9086 |

|
|

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

(a) Prior to each shipment, the packaging lid seals, if opened (or if i

security seal is broken,), must be inspected. The seals must be i

replaced with new seals if inspection shows any defects or every twelve I (

(12) months, whichever occurs first. | i

l

(b) Each packaging must meet the Acceptance Tests and Maintenance Program of i
Section 8.0 of the application. i

I

(c) The package shall be prepared for shipment and operated in accordance I

Iwith the Operating Procedures of Sectin 7.0 of the application. i

10. The package authorized by this ertrifiDtE t,be transported on a motor j
G an W at ' t ie sole ute of thaft,; or hold on deck of avehicle, railroad car, airc

e Mpensee. Iseagoing vessel assigne
N Jr i

I11. The package authorize y this certificate is hereby app' roved for use under
thegenerallicensgrovisionsof10CFR671.12. |

12. Expiration date: Cauly31N998. / J !
Of MkN / Yg |O,_ ~

b hREFERENCis3 ( 3 g I
I

cf c4j/ / ! T ,p;
tientific Ecology Group, Inc. appTjoalion/datsd-M 21993. P |w a: nV-- , m ng% ,

A, ! || ' s; d# ,M3 n<
'i Supplement dated June 23,1993E %.s%

-

' i % i
- ;r.,. :).;ry; It *- acq - ,

gn /d TDR TliE (U;S. R REGULATORY COMMISSION I,
_

\p} weg; pit fxpw(NCL (.g I
-wy. :; n

.i

,c ~+C Og% 3 e I
4 fdM, I'j

t r q g 4 1

*,/v,p
I1 -n ..?~

Cass R. Chappe11tgection Leader I
;

/ Cask Certification Section i
| ~%' ,Transportaticin Branch I

I
l RDiWi6W%f Industrial and

'!]
Medical Nuclear Safety, NMSS

; a 13 im |
I

1 Date- t
li
1

fl
i.

I
I
I

| |
I

I

I I
I'

I
I
I

i I!

I
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U.S. NUCLEAR REGULATORY COMtAISSIONsenc Ponas 818
CERTIFICATE OF COMPLIANCE**e

so cFn n FOR RADIOACTIVE MATERIALS PACKAGES

1.6 CZRTIFICATE NuuSER b. REvaStON f@WBER c. PACKAGE lotNTIF8 CATION NUMBER d.PAGE NUMBEA e. TOTAL NUMBER PAGES

9089 11 USA /9089/A 1 3

.aE L.
a Thas certificate es issued to certify that the packaging and contents described in item $ below, meets the apphCab60 safetySMndards Set forthinTitle 10 Code

_

of Federal Regulations, Part 71, * Packaging and Transportation of Radioactive Matonal"

b. Thss certifscate does not releeve the consignor from compliance with any requiremer)t of the regulations of the U.S. Department of Transportation or other

i ,

applicable regulatory agencies, including the govemment of any country through or into which the package will be transported.

3. I ISISSU THE BASIS OF A SAFETY ANALYSl$ RE OF G DESIGN APPL ON

Scientific Ecology Group, Inc. Westinghouse Hittman Nuclear, Inc.
P.O. Box 2530 Application dated October 28, 1988,
1560 Bear Creek Rd. as. supplemented.e

t-i t ("2' f .Oak Ridge, TN 37831-2530 g
_\C c. socxtr NUuseR 7149089

a coNomoNs (/ w,
This certificate is conditional upon,fulfilhng the, requirements of 10 CFR Part 71, as applicable, and the coselkDons specified Delow.

.

5. @ Qx p
(a) Packaging Q) Q. gg /(

. A [s. -f
' * s

/f % .s

(1) ModePho.: HN-194SN

' M[ 4 (N
.* MS CA ,/ g )

(2) Description $$$ ,# [
)dec)ies high by;81-5/8 inches in54 %d% hns

The task is0a's%\ -
,

teal'* ulus 84
disseter.(T6e cWj 75 l/,2 nches- high,hy 75-5/8 inches inT
diaTneter. IBV* side.wa orisi #two' p.lys of *1-d /2-inch steel.
The S% inch' ' bas ~ t$ir Jy wel.def40 th$1 cylinder. The lid

~

4

is a % inch Mt 3p1 eppf mate'with thewpper flange of the
cylirider. A kenttkl scated ierd lug is s hilarly constructed.
The liFapd pl'ug are attat!hsdMttpsli@d-bolts'and nuts and sealed~

with Bud W 0-ring gaskets.nQlusjbd drain *Une and/or optionalf

vent /testOj't6 the outer shell are usedifer tie down.4hesecondarf-Tidconnection,@provided.
Four skewed

lugs welded There are
three cask liftingilugs, three , lid Uftirig lugs, and one shield plug
lifting lug. Th64pagitagegrosspelght is approximately 43,000 pounds.

'

(3) Drawings
,

The packaging is fabricated in accordance with Westinghouse Hittman
Nuclear, Inc. Drawing Nos.: STD-02-078, Rev. I and STD-02-079, Rev. O. ;

l
!

.

t

__mm-_m-_m---mm-m-_m- m M*E _ m _ m - _ m _ m -_mm_mm-mm_m_m- _m--m

__ _ _ - _ _
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Page 2 - Certificate No. 9089 - Revision No. 11 - Docket No. 71-9089

5. (b) '. Contents
|

| (1) Type and form of material.
I

a |
Process solids, either dewatered, solid or solidified, meeting the

I requirements for low specific activity material.-

|

| (2) Maximum quantity of material per package.
| Greater than Type A quantity of radioactive material which may contain
|

i fissile material provided the fissile material does not exceed the
I limits in 10 CFR 571.53. The, weight of the contents, secondary
I containers, and shoring'must' not. exceed 17,000 pounds and the internal

| decay heat load must not exceed 2 thermal watts.
l I

'

| 6. (a) For any package containing water and/or organic substances which could'

I radiolytically generate combustible gases, determination must be plade by
I tests and measurements or by analysis of a representative package such that

.

I the following criter.ia are met over a period.o.f, time that is twice the
| expected shipment' time:

,

:
|

. . .

|
(1) The hydrogen generat_ed must;be -limit'ed to a molar quantity that would be

I no more than 5% by volume (or equivalent limits for other inflammable

gases) of the secohdary'/ft.coptainer-ga's< void if present at STP (i.e., noI

more.than 0.063 g-moles at 14.7,pi;ia and 70*F);'or''
~

; 7.s, 7m m n -
~

<,
,.

.

(ii)ThesecondaFy:containeriindyaskcavitymust'be16ertedwithadiluent
, to assure that oxygen aust< be flicited to;5% by volume in those portions .

I

I of the package which could:.havethydrogen greater than 5%.
FFor any package delivered-to a c'a'rrier-fo transport, the secondary

'

I
I, container must.be prepared for' shipment in the same' manner in which

i determination for gas generation is made. Shipment period begins when the
|

1. package is prepared,'(sealed) and must be completed within twice the expected

|
shipment time. yL 42 ,,

3,

| (b) For any package shipped within 10 days of preparation, or within 10 days
after venting of drums or other secondary containers, the determination in;

i (a) above need not be made, and the time restriction in (a) above does not
I apply.
I

| 7. Except for close fitting contents, shoring must be placed between the secondary
containers and cask cavity to minimize movement during normal conditions of

I

| transport.
I

I 8. The lid and shield plug lifting lugs must not be used for lifting the cask, and

f shall be covered in transit.
I-

9. Packagings without a drain line must be provided with the optional vent / test
|

I connection in the cask secondary lid.

10. The drain line and optional vent / test connection must be appropriately plugged and
sealed prior to transport.

,

J

|j2. ____________________,_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_= _ a
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CONDtTIONS (continued) j

Page 3 - Certificate No. 9089 - Revision No. 11 - Docket No. 71-9089

:

I11. Priod to each shipment, the packaging lid seals, if opened (or if the security
'seal is broken), must be inspected. The seals must be replaced with new seals if

inspection shows any defects or every twelve months, whichever occurs first. | l

i

12. The packaging must be leak tested at least once every twelve months in accordance !

with Leak Test Procedure STD-P-02-002, Rev. 3, dated August 18, 1989. Each cask t

which has been damaged or repaired in the area of a seal must also be tested prior !

to subsequent use; normal gasket maintenance does not require a subsequent test. ; !
; .

13. Pack. agings fabricated after November 30, 1983, must be constructed of A-516, Grade | l

70 carbon steel.
L

14. The package authorized by this certificate must be transported on a motor vehicle, 1
r

railroad car, aircraft, inltod watercraft, or hold or deck of a seagoing vessel [
assigned for the sole use'of the license. ;

15. The packaging shall be prepared for shipment and operated in accordance with the
Operating Procedures of Section 7.0 of the application.

16. Each package must meet the Acceptance Tests and Haintenance Program of Section 8.0
of the application,

b
17. Packaging fabricated in accordance with HittmanTNuclear & Development Corporation t

Drawing Nos. C001-5-9128, Revi 5.and C001-5-9129 W Rev. 3 are.not authorized after
iApril 1989. j ~

f
;

~

18. The package authorized by'this certificate is hereby approved'for use under the L

l general license provisions of 10 CFR $71.12. - L

19. Expiration date: February 28, 1999. ,

|'

.

REFERENCES

Westinghouse Hittman Nuclear,' Incorporated application dated October 28, 1988.

Supplements dated: January 26, 1989, and December 22, 1993.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION L
1

Cass R. Chappell, Section Leader [
Cask Certification Section j
Storage and Transport Systems Branch L

'

Division of Industrial and t

FEB 2 81994 Medical Nuclear Safety, NMSS

Date:

Io
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U.S. NUCLEAR REGULATORY C00 sets 880N
senc Pomes sie CERTIFICATE OF COMPLIANCE

2

sau
,

to can n FOR RADIOACTIVE MATERIALS PACKAGES
,

1.a CERTIFICATE NUMBCH le REYlSION NUMBER a. PACKAGE IDENTIFICATION >"_~ 9 dPAGEf* W s. TOTAL NVueER PAGES
_

'

-_ 9094 11 USA /9094/A 1 3 i
,

1

1 j
2. PREAMeLE

s. This certificate is issued to certify that the packagmg and contents described in Itern 5 below, meets the applicab6e safety standards set forth in Title 10, Code
of Federal Regulations, Paft 71," Packaging and Transportation of Radeoective Matenal."

b. The certificata does not relieve the consignor from compliance with any requirement of the reguistions of the U.s. Department of Transportation or other
q

applicable regulatory agenessa, includmg the government of any country through or into which the package will be transported.

S. MIS CERTIF 18 ISSUED ON THE BASIS OF A SAFETY ANALYST $ REfCRT TH $ N OR PPLICA

Chem-Nuclear Systems, Inc. Chem-Nuclear Systems, Inc. application dated |

140 Stoneridge Drive May 1, 1985, as supplemented. !

Columbia, SC 29210 RREn,'E_\ c c. oOcKET NouSEn71'-109/ /w
.

- c cONomONS sv M/.
This certificate is cond6tional upon fulfilling 1,hefoquirements of 10 CFR Part 71, as applicable, and the co,odations specified below.

Q Q6-

(a) Packaging Q $ % fg h
d'40 >;

; (1) Model No.: CNSb 195-H
4$$ 0\

@( ()di, O
W [

(2)Descrfption
>~. <

AstYe7enca,sedleWd. 'elded ca 'fow specific: activity material.
The (;(sk isD#1gfit3ffrcqliar gi . 43-ly8dnchdiameterby89-7/8-inch

'

3

with a 77-itj$}d4vencas42diamdferJtej
1| iecli ca'vity: Lead shielding is 2-3/16---

shelCS/4-inch thick and aner steeJ losyM. of the siliconeMck, an an
inch (Tteel shelL:ilf_83pdt it4te cinner
rubberW6aled Md'is provt ?1-1/4-1'01 diameter cap screws.a
A seconWiry lid witMa hopVene sear /1ses eighf~eeii, 3/4"-10VNC bolts forfs
closure. ( e cask is weMed(toda 9d-1/ich squjnd' based plate, has two
lifting tr sons,three1TdliftringsandQbesecondarylidlifting,

! ring.. Packabe# gross weight is 56,500 podeds.
'

);i. h p L-
"in(3) Drawings 5

The packaging is fabricated in accordance with Chem-Nuclear Systems, Inc.
: Drawing No. 1-189-101, Sheet 1 of 1, Rev. A-G. The optional shield

inserts are fabricated in accordance with Chem-Nuclear Systems, Inc.'

Drawing No. C-119-B-0017, Rev. 2.
-

;
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#" CONDfT10NS (contmuod)r

Page 2 - Certificate No. 9094 - Revision No. 11 - Docket No. 71-9094

(b) '. Contents
.

(1) Type and form of material

(1) Process solids, either dewatered, solid or solidified in
secondary containers, meeting the requirements for low specific
activity material; or

(ii) Solid reactor components in secondary containers, as required
that meet' the requirements for low specific activity material.

(2) Maximum quantity of materi( per package

[idattive material with the weight ofGreater than T p6 4 nti o

the content sc6ndary containers, shisDI Jnserts and shoring not
exceeding A i00 pounds. # /'

6. (a) For any pack ' containing water and/or organic su tances which could
radiolyticall enerate combustible gases, determinatTon must be made by
tests and nfsesuremeli or by analysis of ' resentative package such that'

the follo 'critij r met over a pe f time that is twice the
gA LJ| expected pment ti e

i L yi QA

1 30 a molar auantity that would(1) The(ydrogen gdnetet d mus,tJk1
'

. *
be,no more thyntSt ium to lentt }imitsgor other
STP|JI.e.g sinf1Tmmab ha f ar _ tpher gasloid if present at

,&mb ~
p,horet H @ ! ~ N/ftgat714.7qsia and 70*F); or'

bytY Y'

The fehondary;ena.taigk|ynj' '
s p 5% by golume in those portions

e i vitysmust bedn'erted with a diluent
,

(ii)
toa(u3ethat7egyger1rus1.t'(ygngreapthan5%.of th ackags4hi4c dhi

Foranypackag[/eJiveredtoa'' car erfortranspb,thesecondarycontainer
shipmentinthesamemann%9nwhichdeterminationfor

must be prepared Vpf)de. 7l g g j p i s hgas generation is ma Shipment period beg ns when the package is prepared'

(sealed) and must be conp et w c e expected shipment time.

(b) For any package 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.

3

7. Shoring must be placed between secondary containers (or activated components), and ;
i

the cask cavity to prevent movement during normal conditions of transport. -

]

8. The lid lifting lugs must not be used for lifting the cask and shall be covered in
transit.

279
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Page 3 - Certificate No. 9094 - Revision No. 11 - Docket No. 71-9094

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

Prior to each shipment the lid gaskets if opened (or if security seal isa.
broken), must be inspected. These gaskets shall be replaced if inspection
shows any defects or every twelve'(12) months, whichever occurs first.

b. The package shall be prepared for shipment and operated in accordance with
Section 7.0, Operating Procedures, in the application dated May 1, 1985, and
supplements dated August 26, 1985 and August 23, 1990.

The package must be maintained in accordance with Section 8.0, Test andc.
Maintenance, in the applica on ay 1, 1985.

10. Fabrication of additional ngs is not au r[ized.
9x

11. The package authorize this certificate must be transported on a motor vehicle,
railroad car, airc - inland water craft, or hold or deck of a seagoing vessel

h[p,p,r$j
assigned for sole , of the licensee.

e

The package aut b zed b is certificate is he
''

ovif for use under the12.
general license 'rovisiohs, 10 CFR IZL12. /")

N ik\ WJ 1
, '

13. Expiration dat October $1 95. r ( ej O
(7EFERENC

ymm u -,r~
#

H L
,

;$ '985 M [ [Chem-Nuclear System 8[lnc. 4cahon t" ell a

A996-an(TE'A h st 26fj985 p | k
<d i :A %

.
> ,

Decembeg4,1992.Supplements dated:

Zh h)
'f8RRHEU.S.'{NUCLEARMEGULATORYCOMMISSIONh

#

p-

/) D
:4 9 ?

Ch es E. acDona d, Chief
Transportation Branch
Division of Safeguards

and Transportation, NMSS

|

Date:
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docrnn

I
u.s. NUCUEAR RIEGUI.ATORY COtettl8800Nsec rons eis ICERTIFICATE OF COMPLIANCE==>

I
FOR RADIOACTIVE MATERIALS PACKAGES

i canTiricara Numeen a nevis oN Nuussa e PAcnAca ioeNTiricATION NUMBER d PAGE NUWSER 's. TOTAL NUMOsR PAGE'S

~ i u /onor,la 1 , I
'

t
- '

I
9096 11

,,pn., t,

a This certshcate e 6eeued to certi y that the packaging and contents desertbed 6n item 6 below. meets the apphcab6e safety standards set forth in Title 10 Code If
of Federal Regulations, Part 71," Packaging and Transportation of Radioacteve MaterlaL" | ,

I |

b. The certificate does not reheve the conssgnor from comphance with any requirement of the regulations of the U S. Department of Transportation or other
apphcable regulatory agencies, including the government of any country through or into which the package will be transported.

I

* "''.E'?o'#f',.L'"d"'*' '^*'* * '''"" ^*^'"."'TENo*'eE", MS''#Llon*T o'n' ^"
,carioN:

I

I

Chem-Nuclear Systems, Inc. Chem-Nuclear Systems, Inc. application I

Columbia, SC 29210 ,(g*hDo RCQ84**' ^"9"'t 26 2 S85 -
' |140 Stoneridge Drive

I
c. DOCKET NUMBEn gggg

car te is conditional upon fulfill rements of 10 CFR Part 71, as applicable, and c ions specified below.

Q h I
5

qW 9 |
'

-
(a) Pacifying . ' . A |

(1 Model Nok p 21- !

|; ( g Desc ' i' J -

I@As nd" 'L k, / low cific activityt h p! '

radi ml F it k i. ' ight cular cylinder |
Qith in ^ ~ d The h thick lead i

( c l . 4-1 igh nd a cavity i!

-in p
eld s or ter nner shells 3/4-inch |' /8-inch @'thi| : n lates he lid and base are

1 ted steel ha tal ness of 1/2-inch. |Pos )q closure of he silicone r sealed lid is provided
by twe We, 1 1/4-inch diameter ca rews. A secondary lid

eiMeen,3/4-inchdiameterboltswith a Neo eal se
. for closure. eltred to a 96-inch square base

|
| plate and has two 1 ing trunnions, three lid lift rings and

I
j one secondary lid lift ring. Package gross weight is 57,450
1

pounds.

(3) Drawings |

The packaging is fabricated in accordance with Chem-Nuclear
Systems, Inc. Drawing Nos. 1-298-101, Rev. K, and C-Il4-D-0006, |

IRev. C. |
I
I

'

I
.

; i
1

1 I
I
I'

I
I

,

281
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NRC FORM sisA U.S. NUCLEAR REGULATORY COMMISSloN

CONDITIONS (continued),

| |

Page 2 - Certificate No. 9096 - Revision No. 11 - Docket No. 71-9096 |
|
|

| |5. ,(b) Contents2

'
|

| (1) Type and form of material i
I

| (i) Process solids, either dewatered, solid or solidified in I
secondary containers, meeting the requirements for low I
specific activity material; or |

(ii) Soli.d reactor components in secondary containers, as |I

.

required that meet the requirements for low specific | |

I activity material. | |

I
; (2) Maximum quantit mg r package

Greater t a ipe A quantity o- ctive material with the i
i | weight (p The contents, secondary ers, auxiliary i

shi Q and shoring not exceeding 27, ounds. j
6. (a) For an ckage containing water and/or or i$ubstanceswhich j

{ coul di . ally generate combust es A termination must ii be m by t
. d measurements o lysis of a i

rep ntativ e su at owing c ria are met I
,

ove period th W . wi q expected pment time: 1

(i he hy ra t ed to a r quantity
hat are than lyp(or valent limits |or i 51~]i1s 9f y( ' dar ontainer gas g

3,

old f
'

e om ' ian 3 g-moles /ft i,
,

'

A 14. n ) ) ; i % i

Q:
lV 2 4

(ii) M seco
'

be inerted with a 8.ont c ity

d' t to ass e n be li id to 5% by volume |;

in e portions ckage hich d have hydrogen .i

{ grea an 5%.

rr M for transport, the secondary IFor any package d er d t a
I- container must be ep d pment in the same manner in which

determination for gas gene on is made. Shipment period begins .|
,

when the package is prepared (sealed) and must be completed within I
twice the expected shipment time. I

,
, I

(b) For any package shipped within 10 days of preparation, or within 10 I
days after venting of drums or other secondary containers, the 3

; determination in (a) above need not be made, and the time |<

restriction in (a) above does not apply. g

I
7. Shoring must be placed between secondary containers (or activated I

components) auxiliary shield, and the cask cavity to prevent movement I

during normal conditions of transport. |
8. The auxiliary shield shown in Drawing No. C-114-E-0004, Rev. No. B, may !

be used for shipment of solidified wastes and solid reactor components. I.

I
9. The lid lifting lugs must not be used for lifting the cask and shall be I

covered in transit. |
282 1___________________________ _________,____
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.

|d CONDmONS (commuod)
^ .S. N LA RY COMMISSION

- Certificate No. 9096 - Revision No.11 - Docket No. 71-9096 I
I

i

10. Prior to each shipment the lid gaskets if opened (or if security seal is '|broken), must be inspected. The gaskets shall be replaced if inspection
ishows any defects or every twelve (12) months, whichever occurs first. i
|

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

I

l(a) The package shall be prepared for shipment and operated in
iaccordance with Section 7.0, Operating Procedures, in the
i

application dated August 26, 1985. I

lq

(b) The package must be maintained in accordance with Section 8.0, I
q ,

Tests and Maintenance, in the application dated August 26, 1985.
| j,

agha h uthorized. |12. Fabrication of additi

13. The package auth by this certificate mk k transported on a i
motor vehicle road car, aircraft, inland wd raft, or hold or I

jdeck of a s g vessel assigned for sole use o licensee.

14. The packa ut d by this certificate 'eb g roved for use j-

under the eral e provisions of 71.12. y
'

15. Expirati ate: S e 3 .

'( y II

Chem-Nuclear tem _ s , < i t 1, y 198.

Chem-Nuclear S M ems, n 1 1 ; i i t. Augu , 1994L and August 28, I:

q 1995. V Q I-e g g |
"

/ R U.S. NUCLE GULATORY COMMISSION

Y kW "V'

Cas R. Chappell, S tion Leader
!iPackage Certification Section i

Spent Fuel Project Office |
SEP 151995 Office of Nuclear Material Safety I

and Safeguards I

|Date:

|
i
i
i
I
I

|I|
|
|

|
I283
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I
U.S. NUCLEAR REGULATORY menesaww

Isanc Ponas sis CERTIFICATE OF COMPLIANCE*=
I.

"" POR RADIOACTIVE MATERIALS PACKAGES
I

s a canywcars seuusen e arvo on avueen e.Poaos eewtwcaron muusen aeaaenuween .. Totat uvueen Paans

|9098 7 USA /9098/B( ) 1 3

I
ensausui
a. in4e c w.cose a i.e o to c=wy em m pecueine ena conwns acecrees in nem s amow. mesen m appucen* eewy einnance set votin inin. So,coes I

Ioe reewei neovienone. Peri ri. recuoins ena Transponeten of nacioecue we==t-
| |

b. Thee cwencew does not reisew w cone 4enor from compliance wnh any requirement of the reguianone of ine U.s. Department of Traneportanon or other
|

appucebee reguietory sooncies, inctuoing the poemment os any country through or 6nto whsen the peceege wol tuo tronoported
I

4

I

I
1

a ms centwggts,issuco on rwe eases or a saisry anatrsis,ggrwe g,9474iow i

|

Department of Energy Cintichem Inc. application dated I

I !Transportation & Packaging August 20, 1987, as supplemented.
I '

Safety Division, EH-33.2 igQ RFO, | |Washington, DC 20585 7 -wousea71-9098 |
,

l
*co,aro .%> va

Thse cetlAcate le conditional upon,fulfitelng the requ6rernents of 10 CFR Part 71. es oppf sceDie. and the conesbone specrhed be4ow.

q$3 je e
|(a) Packaging 0 - ms

,.. // > ,.

(1) Model'Nos.: CI-20WC-2 and CI-20WC-2A'7 E ? I

j.f' \

[ (|Q 3 Q{q ]

' :qc,
(2) Description x % j' ,/ /

h- w g.v .. !

Steel encased, wooden oute~r protective jackets with.s uranium shielded i

cask and inner steel containment > vessel. The prot 5ctive jackets are
constructed of disks.and Tings of plywood,* which are glued together and
reinforced with steel . rods. cThe protective Jackets are contained within
an 18-gauge steel drum. 3Theishielded casks have <iepleted uranium shields
encapsulated in steel with afgasketed,and boltect'. flange closure with six,
3/8"-16 UNC-2A 'x 3/4" long bolts. ,Thefinner contiinment vessel is a
2.73" 00 x15.56" long 416 stainless 7 teel, gasketed and threaded
container.'ffThe gross weicjht of the packag is about 400 pounds.

'/ %
Model No. y CT-20WC-2 \ CI-20WC-2A

Y k p p* TProtective jackets
overall dims, in 24-1/4x22x28-3/4 24-1/4x18x26-1/4

U(D) thickness, in 2 1.8

Cavity dims, in 3.1x6H 3.1x6H

l

I I284
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I

CONDtT8ONS (contsnued) i

I

Page 2 - Certificate No. 9098 - Revision No. 7 - Docket No. 71-9098 |
|

|

I(3) Drawings
I

The packagings are constructed in accordance with Cintichem Inc. Drawing | |
1

Nos.: i
I

I

Model No. CI-20WC-2 I

101259, Rev. C and 100964, Rev. G I

I

I
Model No. CI-20WC-2A,

'|101354, Rev. F and 101326, Rev. D
1

Inner Containment Vessel I'

$ n @ {, ,hb I101401, Rev. C

|
"'

(b) Contents ,

(1) Type and$rm of material ()#3
|

c: > I

(i) . Mo-99/Ig-99 in normal form as solids'br liquids. I

I, g.,7 ---'
;

- , j ,, ,.
I

(ii) .,I-131 in'. normal form as liq / /;.s -
|

uids... 'm-

, M\ Kf:
~

(2) Maxi 5um quantity.pf material per pa'ckage [J !i
' I% .;s --. . . , . . . .,.

T I(i)._ For contents 'de'scrTbed'id(b)(1)(1): ~

l

,

; .

,,1,000 curies- , . y ri d 1 I

<
,

-s .;; 7 .
,

1
. ;';. -

. |(ii), For contents described pnj5(b)(1)(ii)': .

A00 cur.1es j :.1 ; g { , * |

. [
,

1,e' >- . ,.s

! 6. Contents must be contained 'within the' inner.| containment vessel specified in I
I

,,

" I

5(a)(3). i. ,e,, ..< , (. J - ,N l
- v i

7. In addition to the requi/ements of Subpart G of 10 CFR;Part 71: |
. , ,

i |

!
s te |*

The package must be prehYed for.4hipdent Od operated in accordance with the
~

| |i a.
| operating procedures (P0-05 ind PO-06) of the application.

'

l
'

I

! b. The package must be maintained in accordance with the maintenance procedures |
(P0-06) of the application. i

I

The inner containment vessel neoprene 0-ring seal must be replaced prior to Ic.
Ieact, shipment.4

d. Prior to each shipment, the loaded inner containment v,essel mgst show no |
; leakage when tested to a sensitivity of at least 1x10' std-cm /sec. I
,

I'

I The inner containment vessel must be leak tested within 12 months prior to I
e.

use in accordance with the leak test procedures (P0-07) of submittal dated |
February 3 1993 3 The inner containment vessel must show no leakage greater i

'
-

than lx10'f std-cm /sec. [

l

|
'

|'

I'
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CONDmONS (contmuod)

Page 3 - Certificate No. 9098 - Revision No. 7 - Docket No. 71-9098
i

8. Structural parts of the packaging which could be used as tie-down devices must be
securely t. overed or locked during transport in such a manner as to prevent their
use for that purpose.

.

9. The packages authorized by this certificate are hereby approved for use under the
general license provisions of 10 CFR 671.12.

10. Expiration date: February 28, 1998.

REFERENCES

i

Cintichem Inc. application dated August,20,,-1987.,d i /,5MhC'
Department of Energy supplements Wated: July 15, Septeinber 18, and December 21, 1992;

.. m[ 'Vyand February 3, 1993. *

(
f

M FORTHEU.S.NUCLEARREGUlfTORYCOMMISSION

& '
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g.

bY! 5. '

';., f; '',. Charles-ErMacDonald, C tef
~

,,
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CERTIFICATE OF COMPLIANCE==
**" FOR RADIOACTIVE MATERIALS PACKAGES

1 a CERTIFICATE NUMBE.R D REVISION NUMBER c PACAAGE IDENTIFICAT8DN NUMBEM d PAGE NUMBER e. TOTAL NUMBER PAGES

9099 5 USA /9099/BfV)F 1 2
4

!tPRE4ueLE'

a. Thas certificate is issued to certify that the packagmg and Contents described in item 5 below, meets the applicable safety standards set forth inTitle 10, Code
-

i of Federal Regulations, Part 71," Packaging and Transportation of Radioactive Material"

b. This certificato does not releve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or other
applicable regulatory agenCaes, including the government of Br'y Country through or into whiCh the package will be transported.i

& IS I 8188UE THE BASIS OF A SAFETY ANALYSIS R T G DES N OR ON

U.S. Department of Energy EG&G, ATR Fuel Element Shipping Container
EH-33.2 Safety Analysis, EGG-ATRO-7737 (Rev.1),

jA h I t C (;y,1987, as supplemented.
-AuggstA9Washington, DC 20545 ,

g/ 71-9099
<

_gL . oOCl<Er Nuuer.R

ficate is conditional upon fulfitling, trements of to CFR Part 71, as applicable, and conditions specifad below.

T C,5-

'
C9 '%, / ; <''

(a) Packaging N q

(1) ModeTNo.: AT y [ )d Q>

L W.% %h?'~~

(2) Des ,iptic.p,. y y /, g
-

The inner" ine5% ht! para 11elepipe'd, 69D/16 inches x 26-13/16 <

inc p. x 64 2inche's consitirsted of;*3/4'-inchilywood, covered with
16-g(austeel $sTha lin4Mottostate^11ned with high density

.

polyet ene Fioanrand withCa?Os02tT:1ath' cadmigm'41 ate. Wood spacers
covere' with sponge rtibber andJwithfpj 0.020-itech thick cadmium plate

provide #' separation for'fdur(fdel assembliesD' sealed hinge pins provide
<Positive closure is

provided byfu3 continuous hinge, and two wire
access. / Y

lh * M, >

The inner container TR'bnclosed[witMn an overpack, 73-15/16 inches x
31-3/4 inches x 11-3/1616cles', constructed of 1-inch plywood, framed by

; steel angle members and covered with 18-gauge steel. Aluminum,
j honeycomb impact limiters are fixed to the ends of the overpack.

Positive closure of the overpack is provided by four hinge pins which
aresecuredinplaceusing1/16-inchdiametercotterpins. The package
weight is approximately 853 pounds.

(3) Drawings

The packaging is fabricated in accordance with EG&G Idaho, Inc., Drawing
No. 445721, Sheets 1, 2, and 3; .nd EG&G Idaho, Inc., Drawing No.
445722, Sheets 1 and 2.

287
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Page 2 - Certificate No. 9099 - Revision No. 5 - Docket No. 71-9099

i'

| 5. ('b) Contents
i

! (1) Type and form of material
I

I Unirradiated ATR fuel elements. Each element contains 19 formed
I fuel plates, clad in Aluminum 6061. Each element contains a
| maximum of 1,100 grams of U-235 in uranium that is enriched to a

maximum of 93 wt% in the U-235 isotope.
i

I

I (2) Maximum quantity of material per package
|

1

1 - Up to four (4) unirradiated ATR fuel elements. Total U-235 |

|
content not.to exceed 4,400 grams per package L

I

'

|

| (c) Fissile Class, II-
'
,

I

|
Minimum Transport Index 4.1

I 6. The contents must be maintained within its compartment and the active fuel
length must be completeIy within the region 1of the cadmium covered spacers.

I

I Wood spacers may be used?to accomplish this'.f
^ J. , -

I ;; ,, , ,

7. Each package must meet- the' Acceptance Testsiand Maintenance Program of Section
8.0 of supple ant dated August-2T,21993e f,f , --y.,,

| 8. The package:sha111be prepaf4dnf6Fidfinnent and operated in accordance with the
| Operating Procedures-in' Section 7.'0 of : supplement-~ dated August 27, 1993.

w- - :3 _

The package authorized by this' NN.9 ;; %ificat'e~ts hereby approved for use underI
f

l 9.
l the general license provisions of 10 CFR 671.12.

~

i

l<

I 10. Expiration date: January 31, 1999.
,

l . p"<

4 I
"

|
| - sREFf.RENCES

*

.~n 7
,

EG&G, ATR Fuel Element Shipping Container Safety Analysis, EGG-ATRO-7737 (Rev.1),
,

'.
I

I August 19, 1987
I

]
Supplements dated: June 11, 1993, and August 27, 1993l

i

! FOR THE U.S. NUCLEAR REGULATORY COP 9tISSION

I
'

I d244.

| h
Cass R. Chappell, Se t on Leader
Cask Certification Section'

s Storage and Transport Systems Branch#
!

Division of Industrial and
N 2 519N Medical Nuclear Safety, NMSS

i

| Date:
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, ,,e ,on ,gie u.s. NUCLEAR REGULATORY cot 4MISSI
sum CERTIFICATE OF COMPLlANCE I

|
socrari FOR RADIOACTIVE MATERIALS PACKAGES
trecari,,cATe uuusta . arvision pamgER s. PACKAGE toLNTIFICATBoN NUMBLf. d.PAGE NUMBER e. rOTAL NUMBER PAGE'S

9102 7 USA /9102/B( ) 1 2 I
| I_

.. in. c.rt,vicai. w w.u.o to c.niry inst in. p.ckaging end conienti o cnb.d in tiem s b.iow. m ts in. appocabi sa'.tv standards s.t 'ortn in Titi. io. cod. I
of Foo.r.1 Regulations, P rt 71,"Peckaging nd Tran.ponation of Radio.ctiv. Matenal." I

Ib. Tn. c.nincate oo not r.heve me con. onor trom compiance with any r.ouir.=.ni of in. regulations o' in. u s. o.panment of Tr.nsponation or otner
.ppisceu. r.guinary nc , inciuoing m. wm.nt or any country inroua or into wn en in. packas. wiii b. transpon.d. In

I
I

|
* 7'dOITo'#fE'W " *''^*'* ' ^ *"'"""."'r'UEo'E'rOi?"c^$oT*8" 3" car' YEN 0 carica I

I

Neutron Products, Inc. Neutron Products, Inc., application 1

22301 Mt. Ephraim Road dated August 31, 1977, as supplemented. ||Dickerson, MD 20842 l
i

|- 4 oocnerwuuaca 71-9102

' Ec".n' ,r*icat. conornon.i upon Mrano me r.auir. meats or to cFR part ri. .s apphc u.. .no in conoitions sp. cit'ed b.iow. |
*

Ns
I
I'

'

I
(a) Packaging Ii

I_.

|(1) Model No.: NPI-20WC-6

(2) Description
_ 1

<

;-
~~ l

I
,
'

A steel encased lead shielded cask. contained within a wooden overpack. l

The cask is.24. inches" in diameter with a 3/8-inch thick steel spherical |
.

. - shell and a cavity. formed;by an 8-1/4-inch ID by 3/8-inch thick steel I
tube. Positive closure of the shielded cask is accomplished by bolted I
end covers at each endcof the cavity. The overpack is a 48-inch I
diameter,12 gauge steel body with a wooden shell 38-1/4 inches in I
height made of 3/4-inch thick plywood sheets glued together and I
reinforced by 16 steel tie rods and 32 lug screws. Positive clsoure of |the overpack lid is Iwith attached chains, accomplished by 3 equally spaced bracket assembliesand held together with a 3/8-inch by 4-inch welded I

'

ring. The maximum package gross weight is 6,000 pounds. I
I

! (3) Drawings
|
iThe Model No. NPI-20WC-6 packaging is constructed in accordance with I

Neutron Products, Inc. Drawing No. 240010, Rev. C. The overpack is I

constructed in accordance with Neutron Products Inc. Drawing Nos. I

240160, Sheet 1, Rev. None, and 240160 Sheet 2, Rev. A. I
;

I

|
If
I

I
I
I
1:,

I
, It'

I!
:- 1

I
I
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Page 2 - Certificate No. 9102 - Revision No. 7 - Docket No. 71-9102 |
|

|

5. (b) Contents I

I
,

(1) Type and form of material g

1
Cobalt 60, as sealed source: which meet the requirements of a

special form radioactive material. I
I

(2) Maximum quantity of material per package |
The maximum activity must not exceed 9,500 curies. The maximum |
internal decay heat must not exceed 150 thermal watts. I

n

6. The contents must be secuad hthe Arum assembly (Item 11) so as to restrict I

movement in any direjt g6pmsC(ang25inchbylead,steelortungsten |full diameter plu pacers. i

7. The gross wei f the packaging must not exceed,6,000 pounds and the inner !
shielded c hall be snug-fitting within the woo, den overpack.

-l

I

4
8. In addit a o-t requirements of Subpart 'oT10*CFRPart71: I

y -

(a) Thd/ package prepayed for t and opirated in accordance i

wiAh, the Opergt Proce' dure 3 i SipplementMted September 21, i

gr/ U |19 .
,

(b) Tha.packaghtmu the Acce 1ests'andM6tenanceProgramin I

|thgupp .

1pbebr% 9 'p't %

ficat idherek approved for use under !9. The pack ing d t i r
Ithe gene lic gA & K .12. (4'

qh Mf10. Expiration e: t
'

* O4 i

Q REFERENCES I

Neutron Products, Incorporat akiepoha August 31, 1977.

Supplements dated: February 6, 1978; July 31, 1985; August 2 and September 7, !
1988, and September 21, 1993 g

|
i

FOR THE U.S. NUCLEAR REGULATORY COMISSION |
|

( w .i n//, |

Cass R. Chappell, 7 T
|

Section Leader I

ICask Certification Section
Storage and Transport Systems Branch !

I Division of Industrial and Medical i

Nuclear Safety, NMSS I

M 0 9 Iggs' I

Dated: I

I
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uncPonessie u.s. NUCLEAR REGULATORY ConstAIS$40N

CERTIFICATE OF COMPLIANCE**
iocrR7' FOR RADIOACTIVE MATERIALS PACKAGES

t &CJtilFICATE NUMBER D. REVISION NUMBER c. PACKAGE IDENTtF6 CATION NUMBER c PAGE NUMBER e. TOTAL NUMBER PAGES

i ,
9107 5 ima rainv,initis - - .

- - - - - , ,

,_,
a. Th6s certificate e issued to certify that the packagmg and contents described in item 5 boiow. meets the applicable safety standards set forth in Title 10. Code

of Federal Aegulations, Part 71. "Packagmg and Transportation of Radioactive MatenaL*'

b. Th6s certiflcate does not relieve the consignor from comphance with any requirement of the regulations of the U.S. Department of Transportation or other
apphcable regulatory agencies, including the government of any country through or into which the package will be transported.

3 TH18 IF l$ 18S THE SA&lS OF A 6AFETY ANALYST $ RE T OF i DESi0 OR APPL CA ON

Amersham Corporation Technical Operations, Inc. application
40 North Avenue dated December 30, 1982, as supplemented.

A7 g g f G ,/ , .Burlington, MA 01803
c

~\ F c. DOCKET NUMBER 7y',,g j 07

to ts conditional upon futfilhng ik u roments of 10 CFR Part 71, as applicable, an the co[secons specified below.

g Os.

(a) Packaging hwYN X,7 @/
k/ % 7

^

p ".( / /g'g 7
(1) Model No'.4 771 ;, qq 'f g

eM& ry
(2) Descript%n j CA ,. g

The ModekNo. Mjshrp) 6*'inerfibiasigned for itse as a source changer,
^- <~9'T4p 3

onta
storageQentairief-andT ipianfContainerifpr ra3fographic sources.
The capacity of>tiiejientaf e, jih y}Diuries,,0fXobalttlio. The container will3
accept cdr.tain Tith diogrAiphic sod 6es which have been
deemed to meet the;fhis wiregedu tadfishiigiaQform. TModel No. 771 SourcerequTrnahp
Changer m(eas.ures 23'fnthes JofWf, $1nchestwide andinches high. The
radioactiveTsource asserliblyfjsi housed fh4 Zircal o? or Titanium "S" tube.
The "S" tube'$, surrounded byIdeple'ted ur'snium me[tal as shielding material.

dMn a steel housing. The void
The depleted urasrlum shield assembly is encas(liibly and the inner container isspacebetweenthe'depleteduraniumshieldasse

filled with a rigid pa}yurat_hane fo, hap p e gross weight of the container is690 pounds.
' #9 7[

5. (3) Drawings

The packaging is constructed in accordance with the Technical Operations, Inc.
Drawing No. 77190, Sheets 1 through 6, Rev. O.

(b) Contents

(1) Type and form of material

Cobalt 60 as sealed sources that meet the requirements of special form
radioactive material.i

(2) Maximum quantity of material per package

110 curies
,

291
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I

|
Page 2 - Certificate No. 9107 - Revision No. 5 - Docket No. 71-9107 1 ;

g ;
i

|i
|

d 6. Sour'ce assemblies for use in this packaging are limited to those assemblies as |
[ identified in Section 1-3 of Technical Operations, Inc. application dated |

December 30, 1982. I
i
I

I7. Nameplates shall be fabricated of materials capable of resisting the fire test of
10 CFR Part 71 and maintaining their legibility. ]

I

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

(1). The package must be prepared for shipment and operated in accordance with the i
IOperating Procedures in the supplements dated February 16, April 13, and

RMg |April 28, 1993; and,

with Chapter 8 ofy)Qatntained and accepTancg)ested in accordance tested inEachpackagemustA i(2)
ie supplements dated February 6, April 13, and I

i
April 28,1993g (j

ThepackagingautNizedbythiscertificateisherebyjaphvedforuseunderthe |9.
f 10 CFR 671.12. Q 4general license (prpvisPon

Expiration dath May 3h;;19d8h -9' / IO I10. I
* ) REFERENCES \ f;}>

& & %r m;
- N Az * I

1

(datedDece<~~"g ff *:::::Q_
730j/,1982. A |

,

Technical Operatio/rs- Inc ,(ajp1 ent

f W/
%% hj a|c'.

;.e , %- 3 p

,
Supplements dated F(eb)ruary'stApril-13,

,

T'28, 19936 D I
/d II jfY ,.% 1'p ' . e/;25A; 4RrIMEi Of0CLEARRE6tlLATORYCOMMISSION

I
-.s ..

v ML%~N ,gF (g ,IW 9*(a 4 my
v'(/ D. ([

e .

+

t Charles E. NacDonald, Chief I

3 h 4 ransppriation Branch |T
'

n Dlifslon of~ Industrial and .,
' Medical Nuclear Safety, NMSS g

MAY 2 01993 |
Date: I

I
I
I
I

||
||
|

|
i
a
i
l i
I 1

1
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Iu.s. NUCLEAR REGULATORY COtsedlS$10N'

CERTIFICATE OF COMPLIANCE (sene pones en
cm
" Cm " FOR RADIOACTIVE MATERIALS PACKAGES

, - , _ , . - . - - - . - - - - . - - . . .,o, - . - s
c,

9108 9 USA /9108/A 1 3 ;
k

PREAMDLE
e. This certificate is issued to certify that the packaging and contents described in item 5 below, meets the applicable safety standards set furth 6n Thie 10. Code

4

;

of Federal Angulations, Part 71," Packaging and Transportation of Radioactive Matenal." (
b. Thes certsficato does not relieve the consignor from cornpliance wtth any requirement of the regulations of the U.S. Department of Transportation or other [

applacable regulatory agencies includmg the governrnent of Sny Country through or into wheCh the package will be trang;| sorted. (
L

(
(

a ry,g,can m,s_uso o= me easis or a surry =ns,,gigwggegesgagcga [,,
(

Chem-Nuclear Systems, Inc. Chem-Nuclear Systems, Inc., application f
140 Stoneridge Drive dated May 31, 1983, as supplemented. L

( jColumbia, SC 29210

\k R E e g/ 71_gios
-

l..oocxeT - sea

( conomous s (J W,
Th6s cettrncate is conditsonal upon,fulfillmg thefoquirements of 10 CFR Part 7t, as applicable, and the coaslipons specified below.

Q () {
s.

[
Model N4;j)CNS QQ M;7 Q f f

' ''
(s Qy

' f[ d
** -

(1)
/*

(17 n

(2) Descript on { y)(t -

xv c N O )
The pa kaging is .aMedl encumir{ lead sided rightJircular cylinder for |

low sp fic actlyity44dioactive mat tiR The,outsitfh dimensions are 62

dias)by.74-1ft ihilbes long.7*;'YandIthe cayqy' dimensions are 53bfV475 mnelpqstriches
diametpr 'The;% 1/4-4nch annulus betweeninches i

the out /4-incM,andisiebly inch. steel? shells it-filled with lead. The
e

base pl eJonsistMf:1344 $pareh-inch # uter plate, 3 inches of
lead and Y 1/4-iric'hTuter p1 hTcbWr~ consistCof a 1-inch steel outer i~

(and a 1/2-Tnch thick steeldnner$1 ate 3iath 2-7/p inches of lead shielding.
A secondary'ccIver, plugging %e\.202 inch Eentral-opening in the cover, is (
constructed offj/4-inch oute'r plate,1-1/2fnches of lead, a 1/2-inch [.

plate,1-3/4 inches of lead and a 1/4-inch inner plate. The covers are [

Neoprene gasketed andp,TheTaVKy fKvenii;ed through a 1/8-inch plugged tube
ecured hy sixteda 3/4-inch and eight, 5/8-inch [

[ |bolts, respectively.
[

| through the cover and drained through a 1/2-inch plugged tube at the bottom.
Three lugs on the cask sides, cover ribs and secondary cover are provided (
for lifting. Four lugs on the cask shell are used for tie-down. Package (i

gross weight is about 41,300 pounds. ['

E

(3) Drawing

The packaging is fabricated according to Chem-Nuclear Systems, Inc., Drawing (.

No. 1036-D-01, Sheets 1 and 2, Revision M. [ |'

[

(b) Contents {

l

(1) Type and form of material (
| Dewatered or solidified waste meeting the requirements of low specific h

activity material in secondary containers. f |
[

.

' .
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Page 2 - Certificate No. 9108 - Revision No. 9 - Docket No. 71-9108 I
i i

I

(2), Maximum quantity of material per package |
1

Greater than Type A quantity of radioactive material with the weight of the i

, contents, secondary containers and shoring not exceeding 10,300 pounds. The i

decay heat load shall not exceed 20 watts. |

6.(a) For any package containing water and/or organic substances which could |
radiolytically generate combustible gases, determination must be made by i

: ; tests and measurements or by analysis of a representative package such that i

; , the following criteria are met over a period of time that is twice the I

expected shipment time: |
(i) The hydrogen genegatpj Qfbedimited to a solar quantity that would !

'

tbe no more thad.SPhiy volumr(d (g"uivalent limits for other i
inflammab ahei) of the secondary 49at iner gas void if present at i

STP (1. o more than 0.063 g-moles / Jat14.7psiaand70'F);or j
,

(ii) The simpndary container and cask cavity su e inerted with a |,

diluekt 19 assure that oxygen must beJimite44p 5% by volume in ,

thope,portTons,Q g,uld41 ave.Aydrogen greater than
of the package with i

5Q" I

h G ,ier fe,r M b I
t a

Joay.arn ' transport, ttie secondary IFor any plckage delf s

containettinust be prepasd forpshipment tiie same maimer in which |erat 4in ifinada Shipment per76d begins when the g
tdetermination for

' ' _ (@g}gd,musPtief5inpleted within twice the expected
as

package IW pre sea i
% j ; j g g'# gshipment (t'ime. a

l (b) For any package s k k wihNi dgy k f p h atioq N r within 10 days
1 after ventilig of drumstort4Wm.henn;ary2cntainersV.the determination in I

(a) above need not6be'made, midith|timeddstrictiod in (a) above does not |
apply. p *ff

" "

7. Exceptforclosefi[togcontents,shoringmustbeTlacedbetweenthesecondary
|a|containers and the cask <; cavity to prevent movement during normal conditions of

transport. 7p g5 |,,,,

8. The cover lifting lugs must not be used for lifting of the cask and must be |
plugged or covered in transit. p

9. In addition to the requirements of Subpart G of 10 CFR Part 71:
1(a) Prior to each shipment, the packaging lid seals, if opened (or if security ;

,

seal is broken), must be inspected. The seals must be replaced with new a
seals if inspection shows any defects or every twelve months, whichever I
occurs first. A determination must be made that closure seal replacement is I
current with the seal replacement schedule. Cavity drain line and vent I
connections must be sealed with appropriate sealant applied to the pipe |
threads. ;

I
I
I
I

L_____-_____-_- ||
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; Page 3 - Certificate No. 9108 - Revision No. 9 - Docket No. 71-9108 I

1"

I

(b) The packaging must be maintained in accordance with the Naintenance Program |
of Section 5.0 of the application, as supplemented. In addition, the cask i
must be leak tested at least once every twelve months in accordance with i

Subsection 5.2.5 of the application. I

I

I(c) The package shall be prepared for shipment and operated in accordance with
the operating procedures of Section 4.0 of the application, as supplemented. |,

'

| |

Ij

i 10. Fabrication of additional packaging after October 31, 1983 is not authorized. I

I
I
! 11. The package authorized by this certificate must be transported on a motor |
| vehicle, railroad car, aircraft,@ lid Eater graft, or hold or deck of a ,

j seagoing vessel assigned for Mie tise' of-the Qipsee. i

12. The package authorized his certificate is he e a)provedforuseunderthe ! ;

'general license pr {sions of 10 CFR 671.12. 'O
-7k |13. Expiration date: Tptember 30, 1998.

,

(g v .. ~ , )
REFERENCES I i

, g g
I-n e sef . s

Chem-Nuclear SystemC Incorporist appliEatlonda -May 31, 1983: I

'tn / VM I

3eptember 9M96Q .{dr}y---27 4198(,d
@ August 25P 1988; and |Supplementsdated:b ! /f JAugust 27, 1993. gQ g' .' g-a

iL{ Ct[ g- ,fMy > |(f) Dg*;%g" 4i

P RM iS. NUCLEAR REGULATORY COP 941SSION I

kh
% y$Vd%,}rp< , " Y

,% Im
-m i

I

b O lg h\ C Chappell,d
q)'

1.e w. ,

Cas .SEctionLeader |
h. Cask Certificatie bJiction i

Storage and,Trans' ort Systems Branch 1pe
2',4- 4 Division.of1ndustrial and I
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luneronum
u.s. NUCLEAR E EGULATORY COtetHSSION

CERTIFICATE OF COMPLIANCE*au
'N"" FOR RADIOACTIVE MATERIALS PACKAGES

b REVLSiON NUMBER c, PACKAGE IDENTWICATION NUMBER 4.PAGE NUMBER e. TOTAL NUMaER PAGES
4 CEftTIFICATE NUhSER

9111 13 tKA /Q111/A 1 3 |

| J
'

f a.PREAustE
e. This certificate is issued to certify that the packaging and contents described in item 5 be6ow. meets the appiscable safety standards set forth in Title 10 Code

|
|

of Federal Regulations, Part 71. " Packaging and Transportation of Radioactive Material."

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

S S f81CA IS ISSUED ON THE BASIS OF A SAFETY ANALYST 5 MPORT TH EDES N OR APPLICA

Chen-Nuclear Systems, Inc. Chen-Nuclear Systems, Inc., application dated ; i

140 Stoneridge Drive June 29, 1983, as supplemented.
Columbia, SC 29210 - R U" b//,$ F\v c. oocxET NuuecR 73gy11

Ne[wt scate a condmonal upon fumlimS[hirements of 10 CFR Part 71, as applicable, a d the Co Histions specified below.

<tr Os.

(a) Packaging D hy f .7
k/ \ # *

Model Nos|.4, CNS 6-804and CNS4-80-2Af h. 7(1) a,
%q. m ) ph C

t

DescriptfN p(2)
A steel encasedd) fad'Mjte7ded cask fo)iw h w.t x % .m ,

d r.adioactive: material meeting the'

requiremesits fo ' specffitlak$ gi y! tiria1CMhe oyEra11 dimensions of

leib
578-incirgeight* The cask consists ofthe cask 70-1 och diasi ty
she11ssurroun~ ding a 4-1/4-inch thicktwo conce c car stee3%)

fnch ID, and the 1-inchlead shiel Thelf9?isGE1M
~~~

1U'tias a 59bts of two, 4-inch thickthick outer' 11 tias E70-1/24) ! base coni
welded steel ates of 60iinctf diame'ter-asd}70-1/2dtikh diameter, and a
stepped welde did comprised M./tni'4-inch" thick-iteel plates containing a
centered 29-inch'#tameter secondary lid of siat W construction with an
additional 1-inch thick upper plate. The contiinment cavity is 59-inch
diameter by 58-inches f43 .,4 Closure gf A e primary lid is accomplished byh4

i eight,1-1/4-inch bolts'or ArtudKindikutsE Both lids on Model No. CNS 6-80-2
are sealed using silicone gaskets. The secondary lid has a redundant Neoprene
seal. Both lids on Model No. CNS 6-80-2A are sealed using a double 0-ring
configuration as shown on Drawing No. C-110-D-0020, Rev. A. A plugged drain
port is located at the cask bottom. The cask is lined with 12 gauge stainless,

steel. Three lift lugs, located on the secondary lid are used for lifting
both the cask and the primary lid. Four lugs, welded to the outer shell are
used for tie-down. The package gross weight is approximately 51,500 pounds.,

;

(3) Drawing

The packaging is fabricated in accordance with Chem-Nuclear Systems,
Incorporated Drawing No. C-110-D-0028, Sheets 1 and 2 of 2, Revision B or

,' optional lid seal configuration given in Drawing No. C-110-D-0020, Revision A,
for the Model No. CNS 6-80-2A.

;

'
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conomous tcontinued)

j ' age 2 - Certificate No. 9111 - Revision No.13 - Docket No. 71-9111 |
I'

I
1

,

5. (b) Contents I

{ (1) Type and form of material |
|

(1) Greater than Type A quantity of byproduct material contained in a

solids and solidified waste, meeting the requirements for low i
specific activity material, in secondary containers. I

I

(ii) Greater than Type A quantity of byproduct material contained in |
activated solid components meeting the requirements for low specific g

activity material. 3

I
, , . i(2) Maximum quantity of materia 17per_ package I

Greater than Type A' quantity of radioactive material with the weight of |
the contents, secondary containers and shoring not exceeding 7,500 g

pounds. The decay heat load must not exceed 60. watts. The contents may i

include fissile materials provided the mass limits of 10 CFR 671.53 are I

Inot exceeded.

Foranypacka'econtaSOgwaterand/ororganicsubstanceswhichcould6. (a) g
radiolytically generateicombustible~ gases,. determination must be made by tests i

'

and measurements or bj analysis of a1 representative package such that the i

following!criteriaare'metover[ aper,iofof3timethatistwicetheexpected I

i

- ; ..p%;,
.s;g 'ashipment time. c

- . gg . .

(1) The hydrogeregenerated.m,usti b ,1l 'ited to 4 molar quantity that would be |
__

,

.

no more,than 5%'by volume :(or' equivalent limits for other inflammable i

gases)f of the secondarylcoptainer/ gas void if present at STP (i.e., no g

more than;0.063'g-moles /ft Cst'14.77siajand 70 F); or I

(2) The secondary, container 6dicaskkav'it mustbeInertedwithadiluontto
~

assure that oxygen must be' limited to 5% by volume in those portions of ;
.

the package which could have hydrogen greater than 5%. g

..> .; e i
For the package deliveredito alcarrjerifor tiansport, the secondary container 'l

I

must be prepared for shipment ~in the same manner in which the determination
for gas generation is made. Shipment period begins when the package is | ,

'

prepared (sealed) and must be completed within twice the expected shipment y

time. g I

(b) For any package shipped within 10 days of preparation, or within 10 days after
Iventing 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. Except for close fitting contents, shoring must be placed between secondary
containers and the cask cavity to prevent movement during normal conditions of |transport. ,

3. The cavity drain line must be sealed with appropriate sealant applied to the pipe |
plug threads prior to transport. |

I
I

I

297 ,
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Page 3 - Certificate No. 9111 - Revision No. 13 - Docket No. 71-9111

9. Packages must be leak tested initially and at least once every 12 months, as
specified in Subsection 8.1.3 of the Safety Analysis Report as revised December 19,
1988. The cavity or volume between the double 0-ring seals (Model No. CNS 6-80-2A) |
shall be pressurized to 14.0 psig. Seal acceptance must be based on no observable |

1eakage over a ten minute period using a pressure gauge with a maximum graduation ;

of two pounds and the pressure supply line disconnected from the cask and test i
jfixture. ,

|

10. The package authorized by this certificate must be transported on a motor vehicle, L

railroad car, aircraft, inland water craft, or hold on deck of a seagoing vessel
assigned for sole use of the licensee.

11. Each package must meet the Acceptance Tests and Maintenance Program of Section 8.0
of the Safety Analysis Report of June 29, 1983,~as revised September 19, 1983 and t

December 19, 1988.

12. The package shall be prepared for shipment and operated in accordance with the
Operating Procedures of Section 7.0 of the current Safety Analysis Report of
June 29, 1983, as revised September 19, 1983 and December'19, 1988. j

. L

13. The nackage authorized by this certificate is hereby approved-for use under the
_

general license, provisions of 10 CFR 171.12.

| 14. Expiration datei January 31', 1999. . .

~

- .

~ REFERENCES

Chem-Nuclear Systems,' Incorporated applibat'ihn[ dated June 29, 1983.

Supplements dated: September 19, 1983,, December 19,;1988 and December 28, 1993.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION
,

[*
<

, 7

|
Cass R. Chappell, Section Leader i-

Cask Certification Section f
Storage and Transport Systems Branch i
Division of Industrial and Medical [

g j j jg Nuclear Safety, NMSS

Date:

|

|
!

I'
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" *
CERTIFICATE OF COMPLIANCE*=

to c'" '' FOR RADIOACTIVE BAATERIALS PACKAGES

1.e. CERT D MaVLS80N & PACK r G7 d PAGE NUMBER e. TOTAL NUMBER *AGdi

MEAMSLE
a This certificate is issued to certify that the packagingand contents described in item 5 below, meets the apphcable esfory standards set forth in Tate 10, Code

,

,

of Federal Regulations, Part 71," Packaging and Transportation of Radioactrve Material"

b. This certificate does not reheve the Consignor from Comphance with any requiremerft of the regulatons of the U.S. Department of Transportaten or otheri

apphcable regulatory agencies, including the government of any country through or into which the package will be transported.

|
| a Twegigis,msgur ow Tus eAsis or a sarm Au4Lws,g,gegguggcga,
I
y

,

:: | Amersham Corporation Amersham Corporation application
1 40 North Avenue daled March 9, 1989, as supplemented

RQ|
Burlington, MA 018034

9126
l I ,,\ e oocmnuueEn

.

cett to is conditional upon,futfall roments of 10 CFR Part 71, es apphcable, an c ns epocified below.

g o\ ..

_p| (a) Packaging g Q. /7 g
i

x
g

q (1) M Nos.: A, 50 and 50A._

(2) D iption 7 2

| A'e4 eel-eens i lum on. C ographic ice. The-

sjgping at nr n H nr 1 inches 1 23 inches
wfee, an Ip l- { ) e 1 3 agfAfi%sou assembly is"

i L L i ntar"S"! T ube isi ho i rdal f{r
.

n i t $ tal ield material. TheI su nde
I dep d ur M.' s IHi ased i steel housing.
1 The udti spa e e anium p Id assembly and

| the oh container i ,fpolyugT ne foam. The gross
j weight containe 5 pounc s. Q ,

p1

; (3) Drawings

The packaging i o ru d a ordance with Gamma Industries
Drawing No. 821-1001-128, Rev. 2, Sheets 1 and 2.

,

|

(b) Contents

(1) Type and form of material

Cobalt 60 as sealed sources that meet the requirements for special
form radioactive material.

(2) Maximum quantity of material per package

Model No. Quantity

20 and 20A 20 curies
50 and 50A 50 curies

299
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1 | conomous ccontinueo)

I

i I

I Page 2 - Certificate No. 9126 - Revision No. 7 - Docket No. 71-9126'

l | ' The source shall be secured in the shielded position of the packaging by6.1 i the safety plug assembly, source assembly, and lockbox assembly. The
i components used to secure the source must be fabricated of materials,

i i

i
I capable of resisting a 1475 'F fire environment for one-half hour and

I I maintainirg their positioning function. The ball stop of the source
j assembly must engage the locking device. The flexible cable of the

source assembly and safety plug assembly must be of sufficient length
;
;

i and diameter to provide positive positioning of the source in the !

i
: I shielded position. !

'

I

| 1 7. The can and side plates must be a minimum of 1/4-inch thick carbon

f,
steel. The can and side plates shall.be joined by full penetration

~

: welds. All other welds shall be fillet welds having sufficient throat'

thickness to develop strength equal to or greater than the metals being
j! i

I joined.
I

I 8. The nameplates shall be fabricated of materials capable of resisting the4

|
fire test of 10 CFR Part 71 and maintaining their legibility. ,

I

package must be operated and maintained in,G of 10 CFR Part 71, the
In addition to the. requirements of Subpart

~

i 9.
accordance-with the operatingi i

I procedures and maintenance program in: Chapters 7 and 8 of supplement

|
dated September 27, 1994.-

,
7 -

.

;1 10. Fabrication of new packages +1.s not, authorized.

I 11. The packag'e authorized-by this. certificate is hereby approved for use
: I under the general 21icense provisions of- 10 CFR 971.12.

o
I

!'

| 12. Expiration date: October 31, 1999.

I| ! REFERENCES
i | .

p

j Amersham Corporation application dated March 9, 1989, o

'
^

l Supplement dated: August 21, 1989; and! September 27, 1994.
i

1 1

; I FOR THE U.S. NUCLEAR REGULATORY COMMISSION
|:

| $44
: I Cass R. Chappell, ection Leader'

i
i Cask Certification Section
I Storage and Transport Systems Branch'

I Division of Industrial and
I Medical Nuclear Safety, NMSS
,,

| 3 0.8.194 ;i

Date: -

|

|
4

4
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*
| "s = CERTIFICATE OF COMPLIANCE

|
'8 C'" " FOR RADIOACTIVE MATERIALS PACKAGES

m _ e.n 7- ,7 ,7g - . .p. _ ., _. . .
I

.
t .ns m etz

e. This eeneficate is insu o to certity inat me packaging no contents o senbed in nem s emio , mees ine appi cable safay standards set torin inime .a. coo. I

of Federal Reguishons, Part 11. Pac 64ging and Transportation of Radsoactive MetonaL" I

Ib. Tnis certificate does not rei sve the consignor from comphance with any requirement of the reguinhons of the U.s. Department of Transportation or oti er
Iappheme reguistory . gene.s.anciuoing tne gov.cnment of any country througn or into wn.cn ino package wist ne tran.portea.

I

* 'U EE'?o'#fA*e'<*"J''*' ** '''"'""."E7Eo*o'sI^Er'5*%S"on'%"Ao" rion

| Amersham Corporation Amersham Corporation application dated I

40 North Avenue March 9,1989 as supplemented I

I
, Burlington, MA 01803

C - 127 I,, X A c. ooccur mean

* EcEte a condition i upon rumn m.nts or 10 crn part 71. as appi.canie. .no epions speerhea eeiow.

1 t O I'

| (a) Packaging gg $ |

(1) ModelNos.kOO,100f' and 200A !i

(2) Descripti p -

.

an V ueu de ice. shipping |! A steel e*peesed, r ou r

high. Th&#fadio s a s e il h k

.

,i es wi nd 42 inches' re '+ 1 icontainer,M app ta ~"
u aZ alloy i

1 or titaniu "S" ti ) ! I s t r' 'hded plo ' uranium metal as I

shielding ria - .i c i i shi ssem is ence. sed in a i

eted u um shield Isteel housi S Th
y'r fe 1 hap ethane foam. The |assembly and out r c a
I' ugross weight e containe

(3) Drawings Q g . I

The packaging is constrke@tR1 @ami ?.chithGammaIndustriesDrawingig,go
Nos. 821-1001-128, Rev. 2; sniee |

(b) Contents )
I

(1) Type and form of material I
I

special form |Cobalt 60 as sealed sources that meet the requirements t #
radioactive material. g

I
I

I

I
I
I
lj
I

I

I

I

I

I

301
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u.s. nucteAn neautnions commissson"|,R"** ** conomous teonunues)
i

.
Page 2 - Certificate No. 9127 - Revision No. 7 - Docket No. 71-9127 I j

' I
.

I
I (2) Maximum quantity of material per package |p

|Model No. Quantity
i1

,

100 and 100A 100 curies 1

200 and 200A 200 curies |
i

>
' 6. The source shall be secured in the shielded position of the packaging by the !

safety plug assembly, source assembly and lockbox assembly. The components i

,

used to secure the source must be fabricated of materials capable of resisting i'

a 1475*F fire environment for one-half hour and maintaining their positioning i
Ifunction. The ball stop of the source assembly must engage the locking device.

' The flexible cable of the sourcf rese@ fety plug assembly must be of |
sufficient length and diametsfpoA8 positioning of the source in ii e

%V i

theshieldedposition.b
i

I
7. The can and side pl hmustbeaminimumof1/4-inch carbon steel. The I

can and side plate: 511 be joined by full penetration All other welds I
.

shall be fillet we having sufficient throat thickn evelop strength |
d

| equal to or grea g t metals being joined /. ix
'

8. The nameplates 1 be a do i le of r(T) sting the fire l

test of 10 CFR t 71 an _t ni r ity.
|

1 FR Pa'rt 7 the package j~l9. In addition to e req r
kaccordan' t oce s inmust be operat nd a i

Section 7 and ion ' '

c a L < n

10. Fabrication of pac i L t a v i a % Ia

11. ThepackageauthMedb
general license pr ions of

.

.

s appr for use under thee '

.

12.. Expiration date: Oct h 1, 1999. p
%& 5 }

Gamma Industries application dated March 9, 1989. !
I

Supplement dated: August 21, 1989; September 27, 1994. I
I

FOR THE U.S. NUCLEAR REGULATORY COMMISSION |
|

64 ,
Cass R. Chappell, Section Leader I

ICask Certification Section :

Storage and Transport Systems Branch | l
iDivision of Industrial and ; '

NOV 01 19H~ Medical Nuclear Safety, NMSS i

Date: l
I

I

302 1
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I
E"" CERTIFICATE OF COMPLIANCE I
* C'" " FOR RADIOACTIVE MATERIALS PACKAGES

n c:::::MNUMean c.PACMGE IDENTiHcATeoN P""'Mt e.PAGE NUMBER e. TOTAL Nimansa PAgts
*

to wicATs uvueen
9128 6 USA /9128/B(U) 1 3 I

,

I;

I
a. Tus c tecame m inued to ewaty met tne packaging and con =nts described in nem s beiow. meem the opphcabie safety sandards .et fortn in in= 10. code

s. enEmma,

! t ]
of Federal Reguistuins. Part 71, * Packaging and Transportation of Radioactive Motenal"

I
'

|

I b. TNs certinomie does not rosieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or otherI

I appi e bio reguiaiory agencess, inciuding the gowwnment of any country througn or into wnen the package wm be transported.

I I,

I
,I ^ * ' ' ' " " I

* ""* ".u o oi" '.,w"u'*e o" *' ***'* " ^ *^"""^"*."'5EE*'cI8ic4Tio"N o'rTAT Ei|fA' icATioN:''
II .

I I

II Amer!!am Corporation Amersham Corporation application datedj | I
'

I 40 North Avenue March 9, 1989, as supplemented
I

,\ q p B R EG y7}*-9}28
I Burlington, MA 01803 I

!u
c. 00C:ET NUMBER

I
o

YoE i.conomonai upon vumnef.fNromena or io crn eart 71. m appucabio. Nonsibons specmed below.

| e o. |*-

I

| (a) Packaging @D M A, |
( 4/,,j D ,,4 J

i

(1) Model pig,: C-8 --

A steeTencased, Dram um shipbded sounce' exchanger. (The shipping
I

I conta r is approkiinstbh f 6^*6es'jn911ameter,13-inches long and |
I

i
'

l 26 in s hiAfn Ytpisp mounted %'onfiguration. Th~e radioactive I

septum A thete%hou6pd) hii" ZN@ppreventspnovingUhe source assemblysourc assentt% oyYoptitanium."S" tube. A Ii
I1 .

,

amter;of3M,| |t I(
beyond QJie, op iefdl 3 ,sg. _Theitube is, surrounded by Ini'al . TheMbpleted uranium

sembly, ,s Enc'asedffhD... Ae.ising. tee' void space between |: depleted aniu y,

$teekho ~

I
shield
the dep1 1 dyranium s'hikR/assemMy' add'the outer' container is filled,

9 I iwith a poly p hane foam. 'T M 4ross weight of'the container is 500 l |pounds. Q
(3) Drawings k- f(

The packaging is constructed in accordance with Gama Industries I

Drawing Nos. 821-1001-033,180-01,191, 821-1005-008D, 821-1001-117, I;

I3 821-1001-128, 821-1001-129, 811-1001-212, 811-1001-111, and
I

801-1001-159. I

I

|
- |

| I
I.

Ii

i I
i I

I

I
'

i I

I

I

I

I'

I
I
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conomous (continvoo ,

Page 2 - Certificate No. 9128 - Revision No. 6 - Docket No. 71-9128,

!'

i
>

'

5. (b) Contents

(1) Type and form of material

Cobalt 60 as sealed sources that meet the requirements of
special form radioactive material.

(2) Maximum quantity of material per package

200 curies

6. The source shall be securea 1 thmski ed position of the packaging by
the safety cap, source spyt an E akjassembly. The components used

f M ej als capable of resistingto secure the source 4F# abricated r

a 1475*F fire envi t for one-half hour alidMaintaining their

Theflexiblecableofthesou(rr,elassemblymustbeof
The ball stop of the source insembly must engage

~

positioning func .

the locking de i .

sufficient le and diameter to provide positi .posJtioningofthe
source at t sep in the shielded positio / f_

7. The can an M de pla be a minimu inch tirfck carbon steel. The
can and si plates ster ejoiiIed$ 1/ p tration %d]ds. All other welds~

| shall be 'let welds M suffTcie'nt W hickness us develop strength
,,

equal to
'

greater t n. metMsdej d.,

1sNebleo'Iresistingthefire8. The namep qssha t e' . bn-#m
.

16sgb311tygtest of 10 fR PaF6J1pri3fma, t e n i H

9. Use of pack g fa f d { 91 is p~pt authorized.
*

,ef 10 CQthart 71:Inadditiontp,erequiremen g g10. r

a. The package i be prepare or shipment 4nd operated in
accordance w :he Operating Procedores of%iction 7.0 of the
March 9, 1989 ap)pli Y ias pplemed(d.

1K '
b. The package must be main in in accordance with the Acceptance

Tests and Maintenance Program of Section 8.0 of the March 9, 1989,
application as supplemented.

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

the general license provisions of 10 CFR 671.12.
i

12. Expiration date: February 28, 1996

- -

| 304
-
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conomous (continued),

I Page 3 - Certificate No. 9128 - Revision No. 6 - Docket No. 71-9128'

I;

I.

I

! I
'

I
'

REFERENCES
'

I

I Amersham Corporation application dated March 9, 1989. - |
'

|
'

| Supplements dated: August 21, and September 23, 1989; February 8, and
~ '

:

December 6, 1990; and January 29, 1991. i
i

I

I ,

I FOR THE U.S. NUCLEAR REGULATORY COMMISSION
I

i I

| | h(e. o.B R gharles E.V C ona d, Chiefi I
Transportat16n)hanchI I

h Division of SaTegtrards andI'

Transportation $ SI %

b vp 7i,
! FEB 12 $ N -

.

A'
I Date:'

| W ... Oi

h*+
, m

7<t'L .

t OI .~

| c:t t
,

-

i

| 1 Y [' b .Q

l %W4h'il/
J)

A'r; N +| :
.

5
| | k k 4%
! I
'

I

I

| 3

I

I

I

I

I

I

I

I;

I ,

'

I

I

li
I

I

I
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U.S. NUCLEAR ReSULATORY C00AtelSSION

I E "' CERTIFICATE OF COMPLIANCE |
| so un 71 FOR RADIOACTIVE MATERIALS PACKAGES

_

;

t a Nuuisan ti. REWSaON NUMBER C PVyM IDENTWCATON M_mA e PAGE NUMBER S TOTAL MSER PAGESI

I 9132 12 USA /9132/B(M)F 1 6 I

I I
s

s below, meets the applicable safety standards act forth in Title 10. Code

of Federal Regulettons, Part fi y that the packaging and contents described in item *Packagmg and Transportation of Radioactive Material"cerWficate es heued to certif
"

b. This cerenceio does not relieve the consegnor from compliance with any requeroment of the regulations of the U.S. Department of Transportation or other
applicable regulatory agencise, includmg the govemment of any country through or into wh6ch the package will be transported.

I I

I |

8. m 8 Nsusod"w'"E" * ***'' " " ''''" ^ ''* "' nu"'Eo*io'eIr'r$^ EON "m |
"^"

s i T ORT O A CAT

| |

| U.S. Department of Energy Nuclear Packaging, Inc. application |
| EH-32 April 22, 1985, as supplemented. y

O p II Washington, DC 20585
h i " ' p h /;71-9132I '

I

i _s C e. oOcxEr NuMiina ~ -
i

| # 7cE,n"c'eie i. cond,tionai upon fummngfe rea roments of io cFR Part 71, as apphcable,con @tione specified below.

| (a) Packaging $ O |s.

6 I| n. ,-

I (1) HedelNo,hT-3 // '/ I

| /Jj pQ / qy
*

I,

I(2) fu et*Qescriptio x

e 's ) yey qq bc Ii

4 stainles ks. ' I andjlead sh(ie iledfirradiate( fuel shipping!
,

I

package 3(caskWhe'esW4s4 tight circular-cylinder wigh upperI

And lower <sreegencg ed rioWp/olyurethane fonis,(20 lb/ft ) impact I
~

I
I

U11miterff,inedia@ter;. |TWekcask without the31mpact limiters! Thewfera dimeh5]ons~are 213.2 idhes in length and I

Ij{ inches; g
I

len th andf26'.44 inches in diameter.measureOfRf2 tayhes
%g$i W.I !M M$Wh

steglghell overlayed witQa 18# gauge staik[less steel cover.'omprisedrof a one-( n'ch thick stainlessThe.Auteriaskshelll .
I

I

Between these two materiais is a 0.08-fnch diameter wire wrap, I

providigy)an air gap for additional thermal protection. ]
TheinnershNt'( tainment.,ve'siel) is a standard seamless |

ed'uif 4 %ip' having an outside diameter of Istainless steel S e
8.625 inches with a nominal wall thickness of 0.322 inch. The I

. annular space between the inner and outer shells is filled with I
:11ead having a thickness of approximately 8 inches. |

*

Both the inner and outer shells are welded at each end to heavy !,

steel closure plates with conical surfaces to assist in I

positioning and sealing. The containment vessel measures 147 I

inches in length by 7.981 inches in diameter. |
The containment vessel is sealed at the bottom end with a |
11.83-inch thick stainless steel plug with 2 Viton 0-ring seals. I

The top end of the containment vessel is sealed with a 11.625-inch -l

thick stainless steel plug with 2 Viton 0-ring seals. The bottom I

plug is retained by a closure plate secured by 8, 1/2"-13UNC x I

; 2-1/4-inch ASTM A320, Grade L7 socket head cap screws. The top |plug is secured in place utilizing 16, 1/2"-13UNC x 1-3/4-inch i
ASTM A320, Grade L7 hex flange screws. Ii t

I_________-________e_------_----__-----!
|

|
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w ron sn' conomous (contenued)
!

|

| Page 2 - Certificate No. 9132 - Revision No.12 - Docket No. 71-9132
: I
'

|

I
| 5. (a) Packaging (continued)

| No drain or vents penetrate directly into the containment vessel. A
I drain / vent line opens directly into the area between the 2 0-ring seals
I at each end of the cask (end plugs). During shipment, the lines are
j sealed with Viton 0-ring sealed threaded fasteners.

I The cask is provided with 6 trunions, 4 spaced 90 degrees apart at the
,

top end and two spaced at 180 degrees apart at the bottom end of the
|

I
cask. The cask is tied down at the forward and af t ends by means of a

I cradle and yoke assembly. The gross weight of the cask and contents is
I 38,200 pounds.

b b(3) Drawing

I The packagi onstructed in accordanc ih Energy Research and
I Developmen inistration (ERDA) Drawing No! )D4-66230, Sheets 1,3,5,

on No. O, and Sheets 2 and 4. Rev'is an No.1. For payloads
and 6, Rg 1 containers the applicable drawings}arre DOE Drawing Nos.

! I

I in spent :
-

' | H-3-47 SQ1rts 1 and 2, Revision NO A g H-4r66535 Revision No. O,
ets 1 and 2, Revision No. B. :

,
t

No. 54Y-11085 , sg G-

i and L amos

I (b) Conteffts k b 6}
i

b t) tal per pacEitgeI Type rm i

| W,d iA .

inda|pd asskeblies, (b) reactor
1| @

>

| Irrad#1ed, ixiff M
I fuel To'mpris Al,4 | ' Wi oxidespcarbi3es,nitridesor
I metall allo qM(c '

I a M onpnts. Ttfeminimum cooling time'

I of eac s al t nd the cthk may contain 1,400

| thermal s. 1khf\to t t' ion ' fuel arubstructural components,

f

must havRfollowing spp%'if ca'doniS.O \
N'

i

I

vh h I
Maximuml
FissileI 9

| Fuel k 4 4 Grfyy. Package Pin
.

Type Descriptisc A h escription Loading Dimensions.
|

I4

I (1) 217 Pin DFA 31% Pu0, -69% Hexagonal Array 11.2 kg 0.23"Dia'

| Assembly 002 (natural U) w/ pins at 0.26" 36" Active .

|
center-to-center Fuel Length

'
(2) 217-Pin M0X 50% max Pu0 + Circular array 27.5 kg 0.23"-0.29'i

| Fuel Pins 235 00 groups of pins Dia.-

remain $er in seven compart- 36" Active '

i

i natural 00 ments in 5" Fuel Lengtt; ,

2
I Schedule 5 Pipe
i

I (3) 109-Pin H0X 35% Pu0 -65% Circular Array 26.2 kg 0.23"-0.29'|

2(86$U-235)| Fuel Pins UO Individual Pins Dia.
contained in 0.44" 36" Active ''

Dia. Tubes Fuel Lengtf

307
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| " ' " " * * conomous (continued)

j
'

|

| Page 3 - Certificate No. 9132 - Revision No.12 - Docket No. 71-9132

|
-

| 5. (b) Contents (continued)
1

-

Maximum
I

i Fissile
I Fuel Array Package Pin

4

| Type Description * D,escription Loading Dimensions

! (4) 55-Pin M0X 35% Pu0 -65% Circular Array 13.2 kg 0.23"-0.29"

2(86$U-235) Individual Pins Dia.
| Fuel Pins UO
I contained in 0.625" 36" Active ,

I
,

I Dia. Tubes Fuel Length

| (5) 37-Pin M0X 35% Pu0 Array 8.9 kg 0.23"-0.29"
RcRemar/1/ Pins-64%a) ItuMdu Dia.$59| Fuel Pins UO2 (86b contained 9af9.75" 36" ActiveJ l h Dia. Tubes f Fuel Lengthl

I

C o#10.1 kg
'

0.23"-0.29"
| (6) 42-Pin M0X % Pu0 -65% Circular Array

0 86$U-235) Individual as7 P Dia.

Q containe ' .'625" j 36" Active| -

i
1 Dia. / Fuel LengthC.

+
I x

40-Pin M0 b 35% pug) %.% ' Circ rray !r 6 kg 0.23"-0.29"I (7)
'

'*'

Fuel Pins ( U02(85' \) J iv liteins Dia.I
4

" 0.6&5" P 36" Active|
''

con Jh nia '/ Fuel Length
F ! $ ,f;|<

arArray$# 'q-
'

|I ([) sh y 426 kg 0.23"-0.29"I (8) 19-Pin M0X 35 5'5 C4

%
2 '[

1 Sins Dia.| I

Fuel Pins Q U'J2- b 36" Active| i'fn0.88"C) Fuel Length
Tuhps/ Mi

I Y Dd *8
,

I (9) PU Compounds UX max-UX Unrestrictedap.ay 8.0 kg Container
I Fuel Pins X= or 0 Individual Phnp Cavity
j. (spentfuel (94 23 ' contain n SS 5.047" Dia.,

;

containers) i dule by 3 9"
i

: I

I (10) LAMPRE 97.5% Pu max-X Circular Array 8.0 kg- 0.425" Dia. <

I Fuel Pins alloy Individual Pins 38" Active

| (spentfuel X=Fe, Co or Cs contained in 0.625" Fuel length
I container) or 0.75" Dia.

'

I steel tubes
|

I (11) Structural Dosimetry Foils 1.0 kg

| Components
(incl. Controli

i assemblies) .

;

|

I -

1
|

I

308
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~

Page 4 - Certificate No. 9132 - Revision No. 12 - Docket No. 71-9132

(12) 24 Max. 85-94%(Pu-U)C -6 to Circular array; 3.0 kg 0.37" outer Dia.
15% (Pu-U individual pins 36" Active Fuel
Max 23%Pb),C.$raniumcontainedin Length

Pins. U-Pu
Carbide Fuel
Pins is not enriched 0.625-in. dia.

tubes within 5-in.
Schedule 40 pipe |

|

(13) 18 max. 10% Zr-20% Pu Circular array; 1.9 kg 0.30" Outer Dia.h
pins. Sodium max. Resiainder individual pins 36" Active
bonded (fuel- U(Uenriched contained in 0.625- Fuel Length
to-clad) to 40% max. U-235). in, diam. tubes within

5-in. Schedule 40 pipe.

- gp3REGg t
lutonium in 6 e uel Types (1) thru (8) co6 thins at least 10% Pu-240; fuel :

*All p(9) has no NTt for PU-240; Type (10) containstype t least 6% PU-240.

T d Lu
I

5. (c) Fissi g la h .. ./- III

a hi ' 1 O One
1

Maxi number
~

)ges g | N? f%
Content 5.Mr)(1) shown[-ECDrawing(No.H4-41500, Rev M ; and ERDA Drawing

T
6.

No. H-4-66 D O, Sheet
'

n.A^" / M p,* '

Contents 5pfb)(2)@(M),i
sj : && ,

e conta,jded within inner container
,

f4 MSD ii ,

Ident 69 desi: ribe $ 'UtDA Br , k N n!$,4-66160pSheeth, Rev. 0; andaw ,

H-4-66230, She ts Q
(JM 13ksilfsi be co6tained within inner

, (7F,1 8)$ed i'6 M 6 0
Contents 5.(b

78 descrt ER Drisihg Nos M-4-66160, Sheet 2, Rev.container Ide
eets 5 and 40; and H-4-6621 .

N
Contents 5.(b)(9)ah(10),showninDOEDravjngNo.H-3-47474, Sheets 1 and 2, )
Revision No. O and Los A{amos Drawin.g ,No, 54V-110854, Sheets 1 and 2, Revision
No. B must be contained withiIr(Eh6Tderrt(69' Liner shown in ERDA Drawing No.
H-4-66230, Sheets 5 and 6, Revision No. O and DOE Drawing No. H-4-66535,
Revision No. O. ;

7. The cask must be shipped dry (no water coolant in cask cavity). Shipment of
sodium wetted fuel rods (external) is authorized for up to 200 g of sodium
provided the additional requirements of Section 7.4 of the application arei

adhered to.

<

}

R

309
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9 " "" conomous teontinued)

I

Page 5 - Certificate No. 9132 - Revision No. 12 - Docket No. 71-9132 I

I
I

- .

I'

8. I'n addition to the requirements of Subpart G of 10 CFR Part 71: !
I
I

(a) Each package must meet the Acceptance Tests and Maintenance | !Program of Chapter 8 of the application, as supplemented. The ;
leak test to satisfy ANSI N 14.5 and Regulatory Guide 7.4 in |
Section 8.1.3 of the application must be a test having sufficient I

and pressure leaking to 10 p rate (air af standard temperature
sensitivity to detect a lea I

atm) of 10- atm cc/sec. The I

results of these tests must be documented and retained for the life I

of the cask. |
idhfeparedforshipmentin !(b) Eachpackageshap per e

accordance 4 ttre Operating Proceduresghf hapter 7 of the I

applicat s supplemented. |
or weld failure must !9. Any repair to trunnions because of out-of-roundn ss, service.be authorized C prior to returning the package to? i

' ' A IQN .
10. The contai nt closDrTL alts (as specifi Note 9, Drawing No. H-4-66230, I

Sheet 1. R sion No." mttst be torq' ued * 10 ft4.lb'. I

& s ) |
' ~~

11. The cask horized b
.

rebyapprov(q#er. e d' for use under the i
general li se previsto

- .
|

+ / Ar
12. Expiratior(fhte: h 31 1 ~ i ! '' dh > I

f#
ey

!NuclearPackaging,Icu applica o ri , 1985.
''WU V I

Supplements dated: Oc 8 and 31, 1985; February *h1986; March 21,1986 I

May 24, 1988; September 19 ; andMarch22,p91.' |
T U.S. NUCLEAR REGULATORY COMMISSION . !

I

I

I
Charles E. MacDonald, Chief i
Transportation Branch I
Division of Safeguards .I:

and Transportation, HMSS |
APR3 Iggt j

Date: g

i
I
I

,

I
I
I

- I

. _ _ _ _ _ _ _ _ _ _ _ _
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u.S. NUCLEAR REGULATORY COGAIAISSNMI
l Iname pones es. CERTIFICATE OF COMPLIANCE II san
I # ** " FOR RADIOACTIVE MATERIALS PACKAGES

' m.REVie40N NUMeEn s.PAOKAGE IDENTIFICATION NUMSER d.PAGE NUMBER e. TOT AL NUMetR PAGES

14CermFeCATE NUWetR

I, 9137 3 USA /9137/B(U) 1 2 I

I

|i e. ,nEA te
a. This certNicate is issued to certify met the packaging and contents desertbed in kom 5 below, meets the apphcable anfety standards set forth in Title 10. Code1

of Federal Regutecons. Part 71. "Packagmg and Transportate of Radioactrue MetenaL" I J|
b. This certiflcano does not rehove the consignor from comphance with any requiremerft of the regulations of the U.S. Department of Transportation or otherII

l appeanas reguistory agencies. inciudmo the government of any country tnrough or into wheen the p ckage win be transported. I
I I

I l'

'* I
* 7.*au'E5|fA"e,","Ue Y. "' **** ''"" ^"''*."'IES' *o'EIm***^ r'i!N o9r S"o'r"EfflRicatioN.

i
e II

i Ii

I I
I Amersham Corporation Technical Operations, Inc. application I

I 40 North. Avenue dated November 9, 1979.,

R RF n/r Ij Burlington, MA 0180;

C - s3 I

I -. % v c.oocratNuueEa 71-9137f
( coNomoNs . 5,j - - <? . |I .

| This cettencese no conditional upon futfilhng,the requirements of 10 CFR Part 71, as appbcable, and the condJtions specified below.:

|

| + o |; >

| (a) Packaging h M |

|
(1) Model 820 p }g, pd I

, l~

r
l s &

I (2) Description
(W $ f pf f C '50 (

ffi g

| bw
~

A stee.l. ncasedg ur _ hipided stjuris_ Chang'er. PSmary components Ik
I

>

; consi ' - f arthpufer st , " eT{shell..polysrethane potting
Ii.

materia , urarthu fs,hiel dI tanium "J3stubes,,Tource stop, and top
I

'

meag. d " u.Me,M6cking dev. ice.
ts_are'securelf^ positioned within

the "J" p es bi'$ $J
and bo suppor

af
~

The package !
,

'

has an outside diameter of9911 NnchefMnd outside length of 21-1/2 I

I

Ttpq/puaximum totahp@igh,t2df 'ttfef packag,e{is approximately 222
inches.

Ig-

pounds.
l

(3) Drawing j
.

I

p,. % ,L. ,.py "W$r |n;

The packaging is construfted Ms accordance with Technical Operations' I

iInc. Drawing No. 82090, Sheets 1 through 4.
i i

i
l
|

|
| I

I
'

I

I
I

I

I

I

Ii
'

I

.
l

! I

l4

( |'

|
'

311'
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| | *"" conomous (continua)
! l

| | Page 2 - Certificate No. 9137 - Revision No. 3 - Docket No. 71-9137
I-

I

IL (b) Contents'
-

I ..

| (1) Type and form of material'

! Iridium 192 sources which meet the requirements of special form
I radioactive material.
I

'

; j (2) Maximum quantity of material per package

| 1,000 curies with no more than 240 curies in a single source.
'

I

| 6. In addition to the requirements o ub r G f 10 CFR Part 71:
I Jf

orshipment%dadoperatedinaccordanceI (a) The package shall be r'

, | withtheOperatingg ures of Section 7.0 Bfsph application, as
supplemented; an

The package m(11c4 , as supplemented. meet the Acceptance Test and Maintenajce Program of Section
! | (b)

8.0 of the a // AI4

| | 7. The package auth6tJzed by . rtifica_t_e is e pproved dor use under the
*'

. l%d'
%g 0fI general licensefgovisions FR 471?it.

M ) P
|

I 8. ExpirationdateNNovember 4" ~'

Y
| Y ()

~ ~ '

t i

! kpemL # &, f
'

| W N !,
9,11979.

i Technical Operations, JJqc. on %,

; Amersham Corporation 1 id L ay4,andfctober 19, 1990.,

91TFORJHE91'5. NUCLEAMREGULATORY COMMISSION
#

l .> h sI Ty y i1p%W

|
0 84 1 '

k $cha$s E7MacDonald, ChieflI

I Transportation Branch

| Division of Safeguards
and Transportation, NMSS

i

i NOV 0 91990
| Date:
I

I

I

I

I

I

I

I

I

I

I

'

I

l
-

1 '

I

I 312
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I! u.s. NUCLEAR REGULATORY COIAgel8SIONsec pons sie
**> CERTIFICATE OF COMPLIANCE I

.

''C'"7' FOR RADIOACTIVE MATERIALS PACKAGES I
.

'
1.a cE,mricAre uuueER h REVMHON NUMBER c PACKAGE lOENTIFCAT ON WuBER e PAGE NUMBER e. TOTAL NUMBER PAGES

|9139 7 USA /9139/A 1 3

I::. mAuste
( a. Tm cwtscate 6m issued to cwtefy inet ine pecuging and contents oseenbod in itwn s beiow, eneas the applicabie sefety standaros set tortn in Tme io. code I

of Fedwal bgulations. Part 71. " Packaging and Transportation of Radioactive PAstenaL" |
Ib. Tne certificate does not rehove tne consignor from comphance witn any requiremoryt of the regulations of the U.S. Department of Transportation or einer

appi.cabie resumory agencisa, inciuains the govunment of any country inrouan or into wmen ene pecuse win be trar= ported. j
i

s. ms,c_eargcAges issyutwe aAsis or A aAr Tv AnAtysis Rg ggiggaegtc4A cyu

I

Tennessee Valley Authority General Electric Company application dated i

1101 Market Street March 24, 1980, as supplemented. I

R M' 9139 |Chattanooga, TN 37402
,

_ g \' I.?oocne r uvuaEn71- I

e co~orrows <V M(. |
m. corancas. i. conoiton.i upon .eumna tn.pauwment or io cra p.rt ri, s. apphcanie, ano ine coos.non. .peciti.a beiow. ,

s, <*-b Q l

|(a) Packaging ,07 f7 ^s ,

dp\ . / iO
(1) Model No.: M89 ,

(2) Descriptiod pi$[ [( \ j Q l

I

A steel en[ased leMh.sh55de& cask for k)nbliecific ActivT6 material.
y m s --t .~m -

The I

I

cask is a hight ch3:274'-4nctiid.ar ^cyl f
92}nchOD'by80-nchheight,anda g

cavity 74-injh'IDty e v.5-liich% hic ead shield is yt

supported by.juterGadhinner$6ar. .eTe shells"D'.75-1 and 0.375-inch |i
thick, respect)vely ft,Toftliff4 fach-tit eld is supported by I
outer and inn'er-car @ bon steel plateDh0-Gc'IFp(& lead

'

I
' id 0.37M6ch thick, II,

I respectively.'t 1.5-inch' thick'llea'd?lidithield is4Dpported by outer and I

|| inner carbon st lates 1-inEMn'd 4.5-inch thich''vespectively. The
carbon steel use M The lid is %ttached to the cask with ieight(26,000lbpro)SA516, Grade 70.bf load each) ratchet type MFad binders and sealed with a|

|
'

I
Buna N 0-ring. The caskbs e uipped wjth.M3/4-inch drain line, sixteen-hold |I

bolt-down flange (1-inch bolt %g) Hi tyl(2-172-inch diameter lif ting lugs. II

| The cask lid seal and lifting lugs are protected by a wooden sacrificial |impact limiter (about 8 x 10 inches thick). Gross weight of package and ii,

I impact limiter is 50,000 lbs. I

I I

I (3) Drawing i

I I

| The packaging is constructed in accordance with PX E'ngineering Company, Inc., |
|

Drawing No. 589-L, Sheets 1 through 3, Revision No. O. i

I I

I I

I I

I I

I I

I I

I I

i l I

1. I

f I
1

I I

I I
'

I 313 I
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m r c+v e.' conomons tcontmuem

I I,

| Page 2 - Certificate No. 9139 - Revision No. 7 - Docket No. 71-9139 |
| | |

n' I,

. 5.(b) Contents I

I| .

, | (1) Type and form of material |

! Dewatered or solidified waste material in sealed secondary containers or !
I solid irradiated hardware, meeting the requirements for low specific I i
I activity material. I |
| |

| (2) Maximum quantity of material per package |
|| ~

| Greater than Type A quantity of radioactive material with the weight of -l

I the contents, secondary nta4ners nd shoring not exceeding 20,150 I

] |
pounds. Mt |

*'

) | 6.(a) For any package co ng water and/or organ d u Mtances which could |
nts or by analysis of a represen(Aion must be made by

te combustible gases, determina i|
radiolytically

alive package such that I4 I tests and meas
J | the following teria are met over a period of time.etiat is twice the

.|

I

| expected shi entgime4 / Q
must M'equiv&l' j molarinit,ed tity that would be || | (1) The h M gen ge

(en dimitsfo her inflamable |l
no mote,,than 5%<

I gasesDfthes copetnerg' .e if prese at STP (i.e., no |

I more ibn 0.063 ftrat~14. d70'F);$g
.I-

,/r I3| 9 n
I(ii) The sygonda 't hcasir stits iner.t.ed with a diluent'

v$
ioSi'tytvoluginthoseportions |

s

j to as W e th. ebygeE se W ii

p ) gen'Tatertha,n5%. || of the _ eka cfi co~p$hj'a
J! l t.! (A I| s .

I For any packap del yer 2 o a garrJe sport,,4.hs secondary container I

for shipmkst dn'theissme $.,er in whM h determination for II

mustbepreparpifas generation de. Shipmet't lod beglhs whp%e package is prepared ||
~

sealed) and mus ompleted wi twice the 3 meted shipment time.

I (b) For any package shipped hin 10 days of pig'paration, or within 10 days i
I after venting of drums o "f.h eden $ cdntainers, the determination in

' l
i

I (a) above need not be made, a6 th6%isie restriction in (a) above does not
| apply. j
l I

I 7. Shoring must be placed between secondary containers (or activated components) and I

I the cask cavity to prevent movement during normal conditions of transport. I

I I

I
I, 8. The lid lifting lugs must not be used for lifting the cask and must be covered in

transit. |i

| |

| |

1 I

I I

I I

I I

I I

I

I

I

I

314 I
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Page 3 - Certificate No. 9139 - Revision No. 7 - Docket No. 71-9139 !
,

w

3. 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
the Operating Procedures in Tennessee Valley Authority supplement dated
November 19, 1991; and

(b) The packaging acceptance tests and maintenance program must be in accordance
~

with Section 7.0 of the General Electric application, dated March 24, 1980,
,

; as supplemented, except:

| (1) The lid 0-ring seal must be replaced if inspection prior to each shipment
shows any defects or ev t 1 2 months, whichever occurs first.

, the maintenatice[a
hred that the packaging is%nd testing frequency may beroqght into full compliance(ii) During inactive pe

disregarded p
prior to t t use of the package. /

O
10. The package author h by this certificate must be transpo ded on a motor vehicle,

, . railroad car, air f tQ and water craft, or hold 4, deck" o[ a seagoing vesselgassigned to sole of' .ensee.e ,

er,tif M M i h I or use under the! 11. The package aut6ecized by th
ovisions p ' I FR 971.1{.

1 Q . approveLJgeneral license
e yww p

, 12. Expiration Dat p Decem8er j , 'g h,

,

i
, i ll h L%gg[W (%@D %dMrld

'

--
#R

i Di g1 G:neral Electric Appliset, ion

di M Jul$
G:neral Electric suppl s dated: %ay

||I
!an 1980

Tennessee Valley Authority ements datedI May 16, 19 )(andNovember
-/9. 3'

19, 1991.

E0R TpE U.S.JUCLEAR REGULATORY COMMISSIONI

| kWY'

| Mb
I Charles E. MacDonald, Chief
I Transportation Branch

j | Division of Safeguards
and Transportation, NMSS

i

| C 6M'

Dates
,

I

I

I
I

I,

I
i

i
i
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u.s. NUCUEAR REGULATORY COMMISSION I.l see Ponas ou CERTIFICATE OF COMPLIANCE II s>an

i | N" " FOR RADIOACTIVE MATERIALS PACKAGES
c. PACKAGE IDENTIFICATION E*4 e.PAGEM_ N 81 e. TOTAL NUMeER PAGif5

I t.DCtRTyeCATE DeutdaER 9141 D. rey'*' ~3~ USA /9141/B(U) 1 2 yI
y

, |
*

..

a, This certificase is issued to certify that the packaging and contents described in tiern 5 below, meets the appiscable safety standards set forth ir' Title 10 Code
of Feder,l Regulations, Part 71," Packaging and Transportation of Radioactive MatenaL"

| P

b This certificato does not rehove the consignor from cornphance wrth any requirement of the regulations of the U.S. Department of Transportation or otherII

I applicable regulatory agencies, including the government of any country throug*l or into which the package wl!! be transported. I
I I
I

! "L*'"o''N.''.',*"J *' *^*'* ' ' *"'" ^""i MNo*JEEE#5*MS*o^r EA^ >" carica I
""

|
|

I

| Amersham Corporation Technical Operations, Inc. application
I 40 North Avenue dated February 1, 1980. g

.R R E e f_711gt41
- i

|
Burlington, MA 01803

, I
e. oocorr em

I _% v
|I .U* %a conomous

This cettrlkste is condit6onal upon fuNithng,the,requ6roments of 10 CFR Part 71, as applicable, and the conditions specified below.i
'

e c |i ,

D !(a) b N

|
Packagih

% (h m'r,. / u @f h 7
#-

e- y

1;

I (1) M5 del No.: e900 m i i g
_

I g q M ( .& 1s

fi C |
-

) p;pI (2) Dt'scription b -
fd (il'uAisliielded radiographice ~n iF jv c .e y

I,

4 ,Vice. Me4 shrppipgs.tainlessisteehpy*ad
ura

is'13.1)lnches long 7.7 inches I,

Hafimeh"idioacttile souffe as,sembly isde
I,i

;

! Ph Ihoused insidi6wtungs dnjs|au' 'hiA andT!3pirrchepw'

r tube @The source tube is
surcpendedTy@epletiM$}ritit m' lifor shielding. The !
depleted uranlumishie'idTaisemblyf Qincasedpn'a stainless Ii
steel-)rksing. The void sgadd betmeen the* uranium shield Im

IassembWApd stainless *s' teel housing is. (ill'ed with a castable I
rigid polyurethane foam. The gross weight"of the container is

|%44.0 pounds. a ,
: TfgJ *L
t ,

|

|
(3) Drawings

1
1 I

The packaging is constructed in accordance with the following
Technical Operations, Inc. Drawing Nos. 90090, Sheets 1,2,3, y'
and 4 of 4, Rev. 0; and 30091, Sheets 1 of 1, Rev. O. g,

#

j I
I
I

,

i I
i
I
I

I

i
l
I

I

i
.

316 |
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conomons (continueo)
. I I

| Page 2 - Certificate No. 9141 - Revision No. 3 - Docket No. 71-9141 !
I I

1 5.(b) Contents I
,

I. |

| (1) Type and form of material |
'

| Iridium 192 as sealed sources which meet the requirements of i

i special form radioactive material. .I,

i .I

j i (2) Maximum quantity of material per package I

1 I I

| 120 curies |,

| |

| 6. The source shall be secured in the shielded position of the packaging by i

I, the source assembly. The sou e ass must be fabricated of I

I1WE ifefenvironment for one-halfI materials capable of re s
~

itioning nbt n.f The source assembly |
Thesourcea(sseWbKmustbeof

I hour and maintaining h4

| | must engage the lo evice. i
diameter to provide positive positioning of the isufficient lengt, depleted uranium shield assembly.(,)

'

i

sourcewithint(e |I
,

| 7. The name pla aJ1 e fabricated of materialsdy' b 5f resisting the$

j fire test o CFR'.Fa and maintaining ''legibT11ty.

| 8. Inadditiopothere . hts $ pa M10 CFR P 71: I |
t $/ f $and operated in

I'
I s ,

I a. The plHikage shalid aret. i $ I

! I acco ce witbtd _ing Proct f dction b p of the |
-

! .

appli ion, upp /,-

b. ThepacNe t, htestslaNMaintenanceProgram I; i
I, of Sect $ah 8. 4 jas]emented.ej l!

I
> :, A & &I

The package a@utherize by this certificateid ;hereby 9pproved for use |

'

I 9.
under the genera) cense provis,1(asg 10 CFA 9 It'

'

10. Expiration date: Nov^puber 30, 1995I s I

RIFERiiiCESki

| Technical Operations, Inc. application dated February 1, 1980. |
;

I I4

1 Amersham Corporation supplements dated April 30 and October 19, 1990. I,

I I'

I FOR THE U.S. NUCLEAR REGULATORY COMilSSION I
I I

'

i

I Charles E. MacDonald, Chief I

I Transportation Branch I

i I Division of Safeguards |
| and Transportation, NMSS

i,

I I

NOV 1410|10 |! - Date:
j |

- I
'

I I

I 317 I
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u.s. NUCLEAR REGULATORY CotNm8810N

luneroamm
CERTIFICATE OF COMPLIANCE*as

N T' FOR MADIOACTWE MATERIALS PACKAGES
a izwe C7 a PACKAGE IDENTIFICATION P' W cfAGE NUMEE71 e. TOTAL NUMBEfl PAGEs

1.sCWITFICATE te.amaft -

9143 3 USA /9143 /n(tii i o

j
a. This certsheste is 6eeued to certify that the packaging and contents desertbed in ttom 6 below, meets the applicable safety standards set forth in Title 10, Code

n preAnatn
'

of Federal Regulations, Port 71,"Packagmg and Transponsuon of Rodeoective Malenst"
I

b. This ceruscene does not relieve the cono69nor from compliance with any requnement of the regulations of the U.S Department of Tra,sportation or other
appa6cabas reguistory agencies, incsuding the government of any cotmtry through or into which the package will be transpotted.

seeUED TO ad Adubess/ b D ON OF OR APPLICATION:

Amersham Corporation Technical Operations, Inc. application
40 North Avenue dated August 1, 1980,

iBurlington, MA 01803

,gh R Pi E o' 9143 l
71-. doc.mT NuueEn

of 10 CFR Port 71, se applicable, a e onshtions specmod below.#
oen,ncess is condetionet upon futfitions,

(a) Packaging k O5-

-O'h 1
A 9'0 (f,'

(1) Model e 2

(2) Desception ky @T /]t s +[
(;,

,

A sta% 1ess stee % ased,jgr,aylum(shiilded radiographic device.
- n . p f.

The
>

- shipHgcont'aine u incne:,rfond?.7 inches ttigh and 5.3 inches
techiiMygis housed inside a tungstenwideg'The ta 'ea e"g"eJ $. siirrou'nded by depleted uranium metal

a
"

2 source tubec %e
for s ' idin'gt h de' @ n idn%Cm' shield {assemb W is encased in a

'

i

j ~ aceilimtween the' uranium shieldstain steefp e4

| assembli nd stajM P %g'.1shfilled with a castable rigid
polyurethime fodm. Thegross iphtsof?the container is 47.0 pounds.2

M[| (3) Drawings ,

;

: The packaging sc tructed in accordance'with the following Technical
Operations, Inc. i 2290," Sheets 1, 2, and 3 of 3, Rev. 0;
90090, Sheets 3, and 4 o 4, evPt); and 90091, Sheet 1 of 1, Rev. A.

318
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Page 2 - Certificate No. 9143 - Revision No. 3 - Docket No. 71-9143 |
,

,

'
5. (b) Qontents

(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
|

| 240 curies
i

; 6. The source shall be secured in t s 1de osition of the packaging by the
source assembly. The sour 1' gabricatedofmaterialscapableof .

,

resisting a 1475'F fire for one a4ffouy; and maintaining their |

positioning function, e source assembly must en he locking device. The
source assembly must f sufficient length and di to provide positive
positioning of the ce within the depleted uranium ld assembly.4

I ,&
7. The name plate . be abricated of materials e of' resisting the fire

"
j test of 10 CFR 71' intaining their 1 4 tty. |

fSQir,tG FR Part8. Inadditiontojt,herequir~ s

Thepackanshallbe r[ed j operated-49 accordancea.,

with the Waerating ros ) of Sectfan ftheapp$ cation,as;

:
supplemedg;a

.

* ~

L$ps ub]ng'Nalntenaqce Program of
Lanc e Tests andb. The package.pust e

Section8.k.hfth (g.

* y appe 7ed for use under theb9. The package autho taed by this er,t ,ca s.
general license prov ons of 10 CF(t)i[1)12. @,

,

10. Expiration Date: Januar7/31,1996.

J FERENC kN'

Technical Operations, Inc. application dated August 1,1980.

Amersham Corporation supplement dated November 12, 1990. '

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

.

$ l'ce <Y/-

Charles E. MacDonald, Chief
Transportation Branch
Division of Safeguards

and Transportation, NMSS

Date: DEC 18 1000
;

319
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unc rones sis U.s. NUCLEAR REGULATORY COedests$80N

I *= CERTIFICATE OF COMPLIANCE I

'8""" FOR RADIOACTIVE MATERIALS PACKAGES I

t.a.cenTwicATs NUMOEM 4 REVISION NUMBER c. PACMAC*E IDtNTIFICATK)N NUMBtR d PAGE NUMSER e. TOTAL 8dVMSER PAGES

9145 10 USA /9145/A 1 3 i
ItPRsAusa

a. This certWicat. le issued to certsfy tnet tn. packaging and cont.nts d.ecnb.d in it.m 5 below, m ts tn.apphcaba. safety :andanss o.t forth in Titi.10. Cod. I

of Fed.rslBegulations. Part 71,"Packagmg and Transportadon of Radioactiv. Material" I

Ib. This c.rnficate do not r ii.v. m. con gnor from compnance witn any requir m.nt of m. e.guistions of in. u.s o.partm.n of Transponation or om.c
appocabi. reguietory ag.nci.e. inciuding in. governm.nt of any country mrougn or into wnich in. packag. wiii be transported. I

I

I

* *'IsEuTto''*U.'*.w'**ff " ** ***'* " ^ *** ""*"*'*i r'UANo c'I$iU'8N c?"RePc4rT50!AtM
"* '* '* "

i
NUPAC Services, Inc. NUPAC Services Division, Inc. application I
No. 1 Harbison Way dated February 21, 1991, as supplemented. I

R M ,145" IColumbia, SC 29212
.

71-9 |_\ w c,oexer NuuseR

4 CcnomoNs s 5.j W, |Th6s certificat. is conditional upon fulfilhng ther quirements of 10 CFR Part 71, as applicable, and in. condktions ap.cified b. low.

p Q ls.

(a) Packaging h 'N gd
NJ Y W. /YI)$ I

"

(1) Model,Nos.: NUPAC056-hEL,%NUPA.C. 50r2.5L%NUPAC 50 r3.0L, and NUPAC 50-4.0L. I
e.g ~ t, s

I
.

Sp_i C I
g ev} e/

(2) Description E'$iv / l t
y 9 M's Nm g' I

A ste'ehencasElead
~

ask= tom 10'w Sp4cific ktivity material. l
iThe cirslis, ares 9 t d'1 13fedwith(ai48.5-idQ inside diameterh i

thickniss, rang G Erffo3 %3.| steel shells. 'Th6ctted%ditep m[ersTdf the cd are/8-inch thick
' wallstof' the tasks contain a lead Iby 52.54nch Esideti>

nchesiTefdased 'iti 3 I

made up of two, I

Isteel plates ransingTn th'iEkMesssfroEM00 to 3.W inches. The primary
cask lid 'ivsecured to ths'cylindricWpask bo 'y eight, 1-inch rachet |binders. A4 econdary cask'liddis'centerea i e primary lid and is I
secured to the'' primary lid with eight, 3/ cft' studs and nuts. Each lid . I

is provided with a Seoprene gasket seal. RIe cask is provided with four I

equally spaced lift %g/Mg down deyieeii[. Cask gross weights range from i

13,200 to 28,900 pounds M N b |
' '

(3) Drawing !
|

The Model No. NUPAC 50 Series packagings are fabricated in accordance I

with Nuclear Packaging, Inc. Drawing No. X-20-2010, Sheets 1 and 2, I

Revision C. |
|

|

|

|

|

1

-l

I

I

I
I

I
I

I

320 1
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Page 2 - Certificate No. 9145 - Revision No. 10 - Docket No. 71-9145 |;-
1

I
I

(b) Contents |
(l') Type and form of material |

|

(1) Dewatered, solid or solidified waste, meeting the requirements I

for low specific activity material, in secondary containers; or |
(ii) Activated solid components meeting the requirements for low |

specific activity material. |

|

| (2) Maximum quantity of m alqe p kage
|

Greater than T pe h an ity of ra t{v aterial .

6. (a) For any packag tainingwaterand/ororganicsubhnceswhichcould I

radiolyticallf@nerate combustible gases, determjaatijn must be made by I

Ior by analysis of a reyreseritative package such thattests and r

the followi rit'sq met over a periott of71me tfiEt' is twice the |
expected s nt ti . / Q i,

k m a ( . n m I

(1) The hydrogen gendr jnust/N TimiteQ oja molar quantity that would be no I

more H an 5% by or. ~ entJttaf ts for other inflammable I
'

Itainer ~ ~ "d jf' presedbat STP (i.e., no
.|

gase 4 of the% ec
. a tritM

~

tian'dBO'F);&more ban 0.1)63'| -or

(ii)Thesecaudary&jg- ~Tnbr
-

#' & 1 .}||| MM I

cask |c,atity must'be inacted with a diluent g

to assipE tha watrst!difflnit&t6di% by vo]hme in those portions I

ofthephagewhicaco I

iveredtoat.arrherfortransporh{thesecondarycontaineru Gjjf %ydt;ojen concentr'ation greater than 5%.
khavehh

>&y ',|
.

J'y
For any package
must be prepared hipment in 'the same mannerQii%hich determination for g

gas generation is Shipment period begins h en the package is prepared I.

(sealed)andmustbe'comge j cegtjie expected shipment tine. |
it in

(b) Foranypackageshippedwithinb0Nys"ofpreparation,orwithin10 days '

|after venting of drums or other secondary containers, the determination in g

(a) above need not be made, and the time restriction in (a) above does not y

apply. g

I
7. Shoring must be placed between secondary containers (or activated components) and |the cask cavity to prevent movement during normal conditions of transport. i

I

i
l
I

I

I

I

I

I

I

I

I

|321
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conomous (continued)
{

I
b

l Page 3 - Certificate No. 9145 - Revision No.10 - Docket No. 71-9145 r
i

[r-
(

-

[l .

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

I
i (a) Prior to each shipment, the packaging lid seals must be inspected. The seals r

I must be replaced with new seals if inspection shows any defects or every 12 l

I
I months, whichever occurs first.

I
I

| (b) Each package must meet the Acceptance Tests and Maintenance Program of (
Section 8.0 of the application. [

i l
l
I (c) The package shall be prepared for shipment and operated in accordance with l

I
I the operating procedures in Sacti f the application.

9. The package authorized by hh r ficate must e# pansported on a vehicle,t

railroad car, aircraft,(T Mnd water craft, or hold or deck of a seagoing vessel r
i assigned for sole use' he licensee,

Lidliftingdeviceshstbecoveredpriortotransport-y9[eventtheiruseas I
i 10. I,LI tie-down devices. . /"

11. The cask body arkokach skk ust he marked'i ac[ordance(fth 10 CFR 71.85(c).
b N NE'[ N m II I

i 12. The package authorized forfust y,this*certif"1 te.js hereby app, roved for use under l

| the general lichise provisip IFb671 gg' f,

fj 13. Expiration dateO archhe,1 _ d
,',

, e ;j j&(h 4 hh hi! tM ' ! l
' p g, 4 [m!

i Y *% lhl ! \$ j&'Jl
I. h t frREEIREEF5'gh Cg fM ! lx pG' G ;I

c. applicatio # M vs j

1991. (n' dated ysbruary 21, D '
I

|
NUPACServicesDivision,p/ ~%))V .t [

! l
EORTHEUuS.dl8CLEARREGULATORYCOMMISSION Ip x w vtI

t
-

I

{
I

l
i i

[
t I

l C arles E. MacDonald, Chief L

|
| Transportation Branch [

'

|
Division of Safeguards [

and Transportation, NMSS (,

! ! N LDate: 0
[

I
II
I

I

(| |

l
i

| |
322 }
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|
sencPonesets U.S. NUCLEAR KEcULATORY COtetelSSION

CERTIFICATE OF COMPLIANCE==
""" FOR RADIOACTIVE MATERIALS PACKAGES

D. REY SiON NUMBER c.PACAAGE IDENT8FICATION NUMilER e. PAGE NUMBER e. TOTAL NUMsER PAGES

1.s CEHTIFICATEY- 5 USA /9147/B(U) 1 2

s Pauu.<e
a. This certificate is issued to certify that the packaging and contents described in hem 6 below, meets the apphcable safety standards set forth in Title 10. Code

of Federal Regulations, Part 71,"Packag6ng and Transportatson of Radeosctive Material"

b. Thas cerescato does not rehove the consegnor from comphance with any requirement of the regulations of the U.S. Department of Transportation or other
apphcable regulatory agenc% including the government of any country through or into which the package will be transported.

eSSUED TO aruf Adeums b TITLE I ION REPORT OR A 'UCATION.

Amersham Corporation Technical Operations, Inc., application dated
40 North Avenue October 30, 1980, as supplemented.
Burlington, MA 01803

be R R Eo'71-9147
,.-

_tC e. oOCxrT NuueEn

.U- NO,* cONomONs
Thas certificate is conditional upon fulfilhng the requirements of 10 CFR Part 71, as applicable, and the conditions specified below.

e O5

(a) Packaging 7
4Q ~

| (1) Model,'N'e'. 850 'b

.q A (! % pt =. R
h' r

Descrgtion {g }z(2) q g%j
A stIrtnless siteelbucasg, ura)n1[Tsh3dTded source changer.

-
.

r e=
The

wide.jng coh{$toactive%. W he d ensj910,8,4nches h'igh and 9.0 inches
shipp ainer7fi
sourcedubesSSbdource &' pablies <areloused:inside titanium'surrou~ndsd by depleted uranium metal

7he ra Mource : ass
'

for stheidingOh4ey]p i .um shield' assembly is encased in a
Tstainled steel hoss1ng. L 9p ce5between(the uranium shieldt

polyurettian,,d stainleis shel, kweight'bf the container is 105.0 pounds.
'

assembly,4h ou jng01s#' Tilled iith a castable rigid
erfoam. The gro'ss
V ~' ~ Q

(3) Drawings h p
The package is cont FuctM 44,acdprda with Technical Operations,
Inc., Drawing No. 85090','Sheit l'R'ev. 0 (contained in supplement dated
January 22,1987), sheets 2 through 5, Rev. 0; Drawing No. 90091, Rev.
A; Drawing No. 85000, Rev. 0; Drawing Nos. 85000-5, 85000-6, 85000-7,
Rev. -; and Drawing No. 91091, Rev. A.

(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

240 Curies.

323
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IU.S. NUCLEAR REGULATORY COMMISSION
72"""" cowomous (continuea,

I
I

Page 2 - Certificate No. 9147 - Revision No. 5 - Docket No. 71-9147 I

I

I*

'
l 6. The sources must be secured in the shielded position of the packaging by the l
il source assemblies. The source assemblies must be fabricated of materials i

Icapable of resisting a 1475'F fire environment for one-half hour and"

d maintaining their positioning function. The source assemblies must engage the |
locking device. The source assemblies must be of sufficient length and y

diameter to provide positive positioning of the sources within the depleted a

uranium shield assembly. Shielded shipping plugs shall be installed on source in

tubes during transport.

| 7. The name plate must be fabricated of materials capable of resisting the fire
test of 10 CFR Part 71 and giQ r egibility.

8. In addition to the r &h; ents of Subpart G o CFR Part 71:

! (a) Each packa st meet the Acceptance Tests a intenance Program of |
| Section 8 the application, as supplemented. ,

| (b) Each pa e a e operated and prep 'rshMentinaccordance |'

witht(( perat
.

cedures of Sect ' in the gplication, I.

|(Jas su g nted. % ;

|9. The packagi authoriz ~h kis rt Qca ereby app {ed for use under
|

the general cense 4wdn {f g
p

i n,

10. Expiration $ : N r 4 C . 3 /L

|
,

Technical Operation y applicat on , 19

Amersham Corporation supp ts dated: January 22, 19 arch 30, and November 3, :1*1988; March 10, 1989; Octobef 19 nd November 16, 0; nd August 15, 1995.

k
FOR THE U.S. NUCLEAR REGULATORY COMMISSION ||

$44
Cass R. Chappell, Section Leader |
Package Certification Section i
Spent Fuel Project Office i
Office of Nuclear Material Safety I

* *
'

3EP 131995
Date: I!

|
|

||
l |'
|
|

' |
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Iuneconsm
Iu.S. NUCLEAR REGULATORY COenmSSION

== CERTIFICATE OF COMPLIANCE I

w cm n FOR RADIOACTIVE MATERIALS PACKAGES I

D. R 410N NUMBER G.PACKAQ t T N N c.PAQs R e. TOTAL NUMBE PAGESti g NUMBER g,

I

Ia. ensmets
a The certrneste is inued to certityins the pecksome and contents oe. creed in nem s beiow.n to the appocabieufer stenaaros t forth inTmeio, coo. I

of Feoeral Angulatsons. Part 71," Packaging and Transportation of Radioactive Material" I

Ib. This certificate does not releve the consignor from compliance with any requirement of tne regulations of the U.S. Department of Transportation or other
Iappucab6. reguistory agenem, inciuomo one govemment of any country enrouan or into whien the package wini de transportoa.
I

I

a. 7ggicAys issuso on Tws m4 sis or A sArsTv mAtys4 Reggrw4c gs usagen ygow

: Amersham Corporation Technical Operations, Inc. application dated I

40 North Avenue March 24, 1981, as supplemented. l

IBurlington, MA 01803.

._ % \' fh.b 21 9148 Ic.oocxerwuussR v-.

4. cowomous ,U M/, |
This certificate le condatonal upon,fummng the requirements of 10 CFR Part 71, as applicab6e. and the conthfions specified below.

p Q l5

(a) Packaging y K gp |<

(1) ModelNo.:k770 \ /) !
i% rb\ @) g () I

(2) Description- {- |

,

|

A steel decased ufaniimEshi'elde'd%6Erce' charge'r for radiographic |
sources in specfal'forntf3Ih'6mte chnierTmeasures 264nches long, 24 ie
inches wide; andi20tinches,hlghi ETh fradioidiyd source issembly is housed in i j

Zircalloy prititarihan?S" tube.| ltie ".3"' tube MfsurroinHed by depleted I '

=

I uraniummetalshisifiFfhaj h id uranium _sh'ield asseinbly is encased in two I
s 3I steel conta hers. ~sThelvoid7 icbli)eWiurthsidepleteddiranium shield assembly

| and the innerecontainerTs f4 led'sith a r{gid polyg> ethane foam. The gross | i

weight of the'.c6ntainer is 813 poundsf "Wif s ii nty me i

(3) Drawing Q cp . I

| The packaging is constktedWnaccopdancNwith Technical Operations, Inc. I

DrawingNo.77090-Sheet 17thr60ghtRev.'3. |i,

1 I I

; I (b) Contents I ,

I I l

| (1) Type and form of material |
4

I I>

; i
Cobalt 60 as sealed sources that meet requirements of special form i

I railioactive material. I

1 I-

| (2) Maximum quantity of material per package j

550 curies |
'
i,

| |
; I I

I I,

|| |'

| |

! li. I

: I, I

! I I

I 325 I'
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| CONDfTiONS (continvect)

|
Page 2 - Certificate No. 9148 - Revision No. 4 - Docket No. 71-9148

| r 6. The source must be secured in the shielded position of the packaging by the
i shipping plug, tource assembly, and locking device. The shipping plug, source'

i assembly used must be fabricated of materials capable of resisting a 1475*F fire
I environment for one-half hour and maintaining their positioning function. The
I 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.
i
I

I 7. Name plates must be fabricated of materials capable of resisting the fire test of
i 10 CFR Part 71 and maintaining their legibility.
I

| 8. The lifting eye bolts (2) must be removed prior to shipment and the holes covered
to prevent their use as a tie-down device during transport.i

9. In addition to the require Q SMt@ 0 CFR Part 71:

1 (a) The package shalp,'e, prepared for shipment adope, rated in accordance with the
I operating proceduMs in the application; and /

'%) 0|

| (b) The package All be maintained in accordance with t6 maintenance program in
I in the applicliti // "' /^
I V) gg
l 10. The packaging adJhoriz ,Js certificate /1sfkreby apprevpd for use under the

'

| general licen p'rovisio. M
0\CFR 421s}2.[\ W[ [4r C/ ju.m(?#

| 11. Expirationdatie March 3i]997 ) -

*7t-- 0 - 0 2 % . _ _ , ts M. - e ,:,' 4w wsI .

@ Tl %.4 | |: : B ^ ef5 ' #,.7 $I.

Technical Operations)Inc."
;

l fdtio cat id hob 24, 1981. %
!. (January IB;)' '

la U L. 3d20f /"A

b @,10)I%h 47y' Q
1982TTebisary25,4n'dApril 16, 1992.i Supplements dated: 'Ms "

$y///
'

/I r
~Qi.V Rl s

I " FOR THE U.S. hDC1. EAR REGULATORY COPHISSION

h y

[ +,,*y M R
I Charles E. MacDonald, Chief

| Transportation Branch
Division of Safeguards

,

JUN 2 31992 and Transportation, NMSS

Date:
:

I

I

I
'

I

I %
I

I i

'
i 326
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| U.S. NUCLEAR REGULATORY C00stHSSION

I E"' CERTIFICATE OF COMPLIANCE |
| tsom 71 FOR RADiOACTWE MATERIALS PACKAGES y

I EREVg54084NUMeta c. PACKAGE lOENTIF0ATIODe P''_85'858R d PAGE NUMSEA e. TOTAL NUMeER PAGlis

I ETE N 4 USA /9150/B(U) 1 3 |
|
|

| wt,fiasie is imund m cenity that the packagino sad conant descrited in stan s t=iow. eneas m applicaew uimy saada"8* **"o"h in we io. code!
of Federal Reg Jintions, Part 71. " Packaging and Transportation of Radsoective MeteriaL" I|

I b. This persficano does hot reiseve the consignor from compliance with any requerernent of the regulatNns of the U.S. Department of Transportation or other
I appuc.ni. reeuniory oencia. inciudino the oovernment or any country through or into who the package wW tw transponed.

I I

I I

| * '8,u*u'"so"o*^1''.'.',"E "" ***'' ' ' ''"" ^"*"*i EEe*soEE$IS*0"aEo'T dEEUc' AT* |
"' "

| '

| U.S. Department of Energy PAT-2 (Plutonium Air-Transportable Model 2) |Safety Analysis Report, SAND 81-0001, printed . ,| EH-32
.

"h(Dq;1y p%
'

* # pplemented.I Washington, DC 20585 s su i:
|I ,,, g (y e exxr1 m ' 9150'

,

-

i|

! # Cno i. conomon.i upon.summna A ea romenu of 10 CFR Pan 71, a applicabk. a d corldstions specified below.
j

| e O |,

| (a) Packaging h f) !
^

I g
PAT-]p- /,Th+M i

| (1) Model g.: q~ 9 p j

! (2) Descr$[ ion h b |
M %r rus ~r ||

A supg%rjalloy
maii<c.a|nment v+rsehbTB-2) surrounded by a protective

ti
~

II,

r ti dii fi' hay'bedo tanisthrs are enntained Ioverpad ( AQ The
n 812. ," ,3' |within capst 1 )' y'

inches) - hidies)&cy]hder, app 26ximately 356 m (14|The AQ-2 i erp
ipdiameterwithprotrudinghandlesh an tipi i

wa11s.8The oute (shell is a doublehe cylind~er $thr[Mith roundedrend caps, riveted on the
Iattached

s steel strmitvr
~

Iwalled staf
Ibottom and b at the top. AninnergraQNrientedmaplewood

protective case ou te,s the TB-2; it is surrounded by a titanium load |

protective case. K
_ $agrainorientedredwoodspreader which is fJS;th su ir oun i

is

I

|
The TB-2 containment vessel consists of (2) iron-base superalloy I

i sections, bolted together with (20) bolts, forming an 88 mm (3.46 inch) I

| diameter sphere. A copper gasket held between knife-edge sealing beads |
on the matting hemispherical surfaces of the TB-2 provides a seal, i

i

The C-1 capsule is a stainless steel cylinder with e nominal 44 mm (1.80 I

inch) diameter and a nominal 70 mm (2.76 inch) length; it has a screw top i

lid which is sealed with teflon tape. j
i

Brass or aluminum canisters may be used in the C-1 capsule to hold i
various radioactive contents. The canisters may have quartz or glass I

liners. I
I

The package gross weight is approximately 73 pounds (33 kg). |

1________-_------------------- i
3)7
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| *'*"W COHOET|ONS (continued)
|

I

| Page 2 - Certificate No. 9150 - Revision No. 4 - Docket No. 71-9150 :

| '

I

I (3) Drawing and Specifications
|

| The packaging is constructed in accordance with specifications and
drawings, as listed by document number, issue, and title in the List of

i Data LD-T67000-000, page 1, issue D and page 2, issue D (Chapter 9 of
|.

I Safety Analysis Report, SAND 81-0001, printed July 1981).
|

| (b) Contents

! (1) Type and form of material
|
I Plutonium, uranium, or tugsgef. lutonium-uranium in various isotopic
j t 0mpositions in so ip(* i as. C 1

ofsinteredoxidepelletW[npmetal;| (i) oxide po

sulfate tetrahydrate, Pu(SO )2 @@,,Q and plutonium nitrate| (ii) plut E
4

dihfly'ite, Pu(NO )4 2H 0.I o
3 2

| q% f/ J
!

| (2) Maximu , quantity gaterialperpack,ageg

o JscifET']n $(tQYd(i):O| (i) [cr the conterst.
'

b sw-
i -
I 1Mt to exceedd ' ams f4 sam wate "pnaterfal,/ 120 grams mass, 2 watts

1

~~d
/ hpayhedd,6t:I ,

ten d_ th
| I++h(1)(ii) $ the hd : .

W$ Mh| |Lt
.3 %

I m
le grams-water in a"ddition to the water

o excepf Q g / fi N

ration % [jy];t\q gY
I of , f D g-I y

| 6. Up to 9 grams of polyyj ylchloride (1'X)M18 gram of q(#rtz (510 ) r glass, 502
i grams of brass, and 16 s of aluminum may be used 41Mn the C-1 capsule for
i packaging of contents. to 0.3 gram of polytetra-flu'oroethylene (PTFE) tape may

Jf
be used to seal the C-1 capsuV, h fr f c

I $dI

| 7. The C-1 capsule need not be leak tested when the activity of plutonium contents '
i

does not exceed 20 ci per package.
g

I

I 8. A maximum of 2.0 grams of aluminum foil may be used to shim the C-1 within the
| TB-2 tre avoid relative movement between the two.
|

| 9. Prior to first use, each package must meet the criteria for the acceptance tests
specified in section 8.1 of Chapter 8 of the Safety Analysis Report (SAND 81-0001,

i

i printed July 19811
I

i 10. Prior to each shipment, the package must meet the criteria for inspections and
I tests specified in section 8.2 of Chapter 8 of the Safety Analysis Report
8 (SAND 81-0001, printed July 1981).

328
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. v: n m es' conomous Icontinued)

. ,Page 3 - Certificate No. 9150 - Revision No. 4 - Docket No. 71-9150
?

.

: 11. Periodic testing and maintenance of the package must be in accordance with section
8.3 of Chapter 8 of the Safety Analysis Report (SAND 81-0001, printed July 1981).

,

. 12. Operating procedures must be in accordance with Chapter 7 of the Safety Analysis
Report (SAND 81-0001, printed July 1981).

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 aircraf t on the main deck in the
aft-most location that is possible for cargo of its size and weight. No
other type of cargo may b ped @gt package (s).

(b) As an alternative is packages must be stoufd {n the aft-most lower
cargo compartmen \JIo other type of cargo may beptowed aft of the
packages (s). QA

(c) Package (s) mus beJecured and restrained to prevent sMfting under normal
- Atransport. (/) N.

' '

(d) Cargo which ars th OSIVE abe. otbetra(s'portedaboardan
aircraf t cEliying a peg kag s) / (f QQ ,,k i W-

4 The package auth ized f S i> cer tir ' s her,eby approved for use under
'' *the general li&Tse p 107 CFR .j71 %

I ;ca|tj l M $$M' N(f) %
o i erebyjapproved ior transportation of15. The package authorized s ce

plutoniumbyairQ C ( j g-g' p '

16. Expiration date: ly31,$996D3 ;

q sw O
hREFERENCES |

PAT-2 (Plutonium Air-Transportable de ) a"fe A ysis Report, SANDIA Report No.
SAND 81-0001, July 1981.

00E application dated April 19, 1983. Supplements dated August 3, 1983, July 15, 1986,
and July 16, 1991.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Charles E. MacDonald, Chief
Transportation Branch
Division of Safeguards

and Transportation, NMSS

| Date:
:

| 329
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u.s. NUCLEAR REQULATORY COMidl8SION
CERTIFICATE OF COMPLIANCE Icm |

|se em FOR RADIOACTIVE MATERIALS PACKAGES
, am_ __ .n _ _ _ -. _sc__ e A __ .., _ _ . _ a

,

9151 15 USA /9151/A 1 4 |

I !. pasam.:

a. Th6s certificate is issued to certify that the packaging and contents described in item 5 twiow, meets the appbcable safety standards set forth in Title 10. code I

of Federal Regulations, Part 71," Packaging and Transportation of Radioactive Material." I

Ib. This certificate does not reheve the consignor from comphance with any requirement of the regulations of the U.S. Department of Transportation or other
applicabie regulatory agencies. Including the government of any country through or into which the package will be transported.

I l

I '

a misgmigra isygow Twe sAsis or A sArevy AuAtysis,ng or igege,g,ou on pygogu g

I

Scientific Ecology Group, Inc. Scientific Ecology Group, Inc. application |
1560 Bear Creek Road dated September 21, 1992. g

Oak Ridge, TN 37831 i
-

c p.B R c., ry .
r

n
D1,9151

~

j
'

1A v ..oocar _ sen
4 conomous <v No.

This comficate a conditionai upon tummagin.reauirem.r.ts of to cFR pari ri, as appucaba., and tne consitions so.crned t=iow.
,

@' O I5-

(a) Packaging Cp 77
(1) Model Nos. HN-100 S r eh3 and LN 14-lWSerIs I I

3 qq o j

m/ n.mW:. C i( y-

3~ O '(2) DescriptiT
s~_ ~ . -

lt ,

Steel encaTed, le'ad$sh'(,eldediasks f'orpawsspicific activity material. I

nders l i lb 3/4 inches in I

The caskstfre rig 1)ticiresl"arycyp|7;Q'i' side walM kons s/Q,al l72 inches h git y 81-dav,ithsJare ric'hes' high by J5-1/2 inches in Idiameter. The cas
I

tqf a 3/8sinch thick inner steel shell,The cas
diameter.(Qeadi The base is |MLaddjalfdkdh thick 4 outer stal shell.a 1-7/8-inc i
comprised o'fhwo, 2-nch5tfiickfsteeldlatehjelded togither to form a 4-inch I

thick base which is integsallyWsided1to4the inner aid outer steel shells of I

the side wall./ A steel flangeLAs)we'ided t6f the inp)ef and outer steel shells
I

ofthesidewalNisthetop. The/ tid is compriged of two, 2-inch thick steel
'

I

plates, which are'st'epped and welded together1samate with the steel flange. ]
The cask closure is seakd by a Neopr neysket located between the lid and i
steel flange, positive'c'loslige 06t iets accomplished by eight,1-3/4-inch I

ratchet binders. The lid contaf*ni a entrally located shield plug comprised I

of two, 2-inch thick steel plates and one,1-inch thick steel plate stepped I
Iand welded. The shield plug is sealed by a Neoprene gasket, and eight, 3/4-

inch studs and nuts are used to provide positive closure. The packagings are |constructed of A-516, Grade 70 or A-537, Class 1, carbon steel. The outer i
shell will have a minimum yield strength of 46,000 psi. Tie-oown is i
accomplished by four tie-down lugs welded to the cask body. There are four I

cask lifting lugs, three lid lifting lugs, and one shield plug lifting lug. I

The package gross weight is approximately 53,000 pounds. j
l
I

I

I

I

I

I

I

I

I

|330
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CONDtTIONS (continued)

Page 2 - Certificate No. 9151 - Revision No. 15 - Docket No. 71-9151

'
(3) Drawings

'The Model No. HN-100 Series 3 packaging is fabricated in accordance with
Hittman Nuclear & Development Corp. Drawing Nos.: C001-5-9138, Rev. 13;
C001-5-9139, Rev. 8; C001-5-9140, Rev. 9; C001-5-9141, Rev. 3; C001-5-9142,
Rev. 1; C001-5-9143, Rev. 8; and C001-5-9144, Rev. 3. Optional stainless
steel shielding insert in accordance with Drawing Nos.: STD-02-035, Rev. A;
STD-02-036, Rev. A; and STD-02-037, Rev. 2.

The Model No. LN 14-170 Series I packaging is fabricated in accordance
with LN Technologies Corporation Drawing Nos.: 8916 M 2001, Rev. 1; ;

,

8916 M 2002, Rev. 0; 8916 M 2003, Rev. 0; 8916 M 2004, Rev. 0; 8916 M 2005,

.REGq
Rev. 0; and 8916 M 2006

(b) Contents

(i) Type and form (saterial Q
h

requirementgor$.ither dewatered, solid or solidifjed Toeeting the
Process solid e4

r cific activity materja1 ein sec6adary containers.

(2) Maximum qthity of
.

i'al per-package / C |
,

h '. ) l( t /''

Type A qua % y of }ffadioact1 terial which)may contain fissile
6

Greater t@r'ovided AheVmaterial p e, mat 4MAdhsIstn#t exceed tTe' limits in'

10 CFR 97P.d53. ThsNe the corithjd1iptiona) shiffd insert, and. ,

ntai ish ifot e T6800 podndsi WSaa the shield insert ;
'

secondary @Talled 1 Rhe,jis not ins caskd,ji mal decayJpeat lead shall not exceed 7
d 1 tthe cas & the internal decay) . watts. Wherthe * nsprt

,

3N
heat load shttl notiexmM4 MN ydk CD@

'

.s

% TN\ M
6. (a) For any packagy 3cntainingwater/and/or omaric substances wnich could

; radiolytically gMefate combusf4hlesses, detengioition must be made by
.

tests and measuresepts or by analysis of a representative package such that4

| the following criterfa are met over a period,of time that is twice the
expected shipment time: Xf 4 gY iA

5%i %
: (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 ,

i gases) of the secondary container gaf void if present at STP - |
(i.e., no more than 0.063 g-moles /ft at 14.7 psia and 70*F); 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 hydrogen 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 deter:nination for,

gas generation is made. Shipment period begins when the package
; is prepared (sealed) and must be completed within twice the expected shipment

time.
I

i

331
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v= ' * " " conomons (continued)

Page 3 - Certificate No. 9151 - Revision No. 15 - Docket No. 71-9151

(b) For any package shipped within 10 days of preparation, or within 10 days
hfter 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. In addition to the requirements of Subpart G of 10 CFR Part 71:

(a) Prior to each shipment, the packaging lid seals, if opened (or if
security seal is broken), must be inspected. The seals must be replaced

- with new seals if inspection shows any defects or every 12 months,
whichever occurs first.

(b) Each package must mee gege ests and Maintenance Program of:
Model No. HN-100 es 3

Section 7. the application. Gamma scan he shielding acceptance
may be b on lead equivalence for lead ord Maal with all
readings hin 2.3 inches i 10% on a 4-inckgrfdt. ,

'

Model LN Series I o~ .
LN TeEtmologies paionhbd as3#@0ll, Rev.g WM-012, Rev. H;

, q (Q) %WM-OgRev.F. _<
(c) The packade shal 'A-

&pehitedin*r- h or ship ' o

ff >r PNgediye ataccordance(fjth m r , ;
-

; ;w gy, 4
Model b HN 'iesdi | | .[ p*'

: , ,

SectionNNO of g
OModel No. IA4-170 Series -

'V $
LN Technologie orpo ation Procedure WM-014', Rev. L.

,

8. Torque requirements for closure fa nek:
i (a) Primary lid ratchet binders must be torqued to 175-200 ft-lbs.

(b) Secondary lid bolts must be torqued to 120 1 10 ft-lbs.

9. Seals which show any visual defects (cracking, gouging, tearing, etc.) must be
repaired in accordance with:

Model Nos. HN-100 Series 3

Note No. 3 on Hittman Drawing No. C001-5-9138, Rev.13; or, replaced with a new
seal.

Model No. LN 14-170 Series [
,

LN Technologies Corporation Procedure WM-012, Rev. H, Section 7.1 (joint angle must
be approximately 45*); or, replaced with a new seal.

_ _ _ _ _ - - - - - - - - - - - -

_ ____________-__-_ ____________ ______ _ _ - - _ ____ _ - -__ - _ _ _ _ _ _ - - _ - - - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ .
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CONDITIONS (continued)

Page 4 - Certificate No. 9151 - Revision No.15 - Docket No. 71-9151
,

i

10. The package authorized by this certificate must be transported on a motor vehicle,
railroad car, aircraft, inland watercraft, or hold or deck of a seagoing vessel

; assigned for the sole use of the licensee.

11. The package authorized by this certificate is hereby approved for use under the
general license provisions of 10 CFR 971.12.

) i
1

12. Expiration date: October 31, 1997.

REFERENCES

|,

Scientific Ecology Group, Inc. app haben ktsmber 21, 1992.a

FOR THE U.S. N C AIDREGULATORY COMMISSION

4 *o,

Q M ff.

Charles E. Na#$isild, Chief)
'

'

cfO .
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|
u.s. NUCLEAR REGUf ATORY COteWSSIONuneconsese CERTIFICATE OF COMPLIANCE**

io c" FOR RADIOACTIVE MATERIALS PACKAGES

s.t centmcAru nuusen o.ncvoon Nvueen a PAcxAGa ior.urirecAvioN NUMBEH d.PAGE 94 UMBER e TOTAL NUMetR PAGES

)
'

9152 11 USA /9152/Bf )F 1 4

Paumets
a. Th6s certificate is lasued to certify that the pacnaging and contents desenbod in ttom 5 below, meets the applicable safety standards set forth in Title 10, Codel

of Federal f%gulatxma, Part 71,"Pacitaging and Transportat6on of Radioactive MatenaL"

b. Thas cartsficate 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 of any country through or into which the pacitage will be transported.
i

3 18 1 5 ISSUED ON THE BAS 4S OF A SAFETY ANALY$lS REPORT OF THE GE E810N OR PPL CA

U.S. Department of Energy U.S. Department of Energy application
Transportation and Packaging dated February 26, 1988, as supplemented.

pS R Eo,,/
-

55 eWa go
c. oocxsv Nuussa 7129152,( v

' Woes a conditionai upon fumnqnehroments of to crn eart ri, as appi cabie. andhc% eons specif>=d beiow.*

a A (~ ?%(a) Packaging (/)N, - MN. .
.-f

(1) Mode 1TNo.: TNS x13C 11 / A
f f

99.}x 'p-~) ( 4
w

(2) De(scription b.<
fe

_t;
Y P r < 1 \ la O

A shipping,.casffor addhactlye maste? The pack ~ajing consists of a
dhl51e-walled steeJQrcular efindeffseparated h/16-gauge wires,

f%nTg6B Miiji~witka central steel lined
t amste'dtas$tei' T|- /2*Vds454/6%hj#f, app)eximately 5" of lead39/1/8"
"Mii r 4Wcavity 263

ntra!caQLpi$$osure2Waccomplishedbyasteel,
pidg'~, type,%ad'!fiD).]didaMar.} sac'Stedgb9' twelveQ12),1-1/4" bolts and

lsurrounds

seal *prpvideS>by'a flat %slMcodeMr gasketQnd a silicone rubber
0-rig ~with a seal' d(3/8", testbp$between 4t,te gaskets.e
Approxfmately 6" of le~adiatelin theNbase ,an' + cover. The cask isd
equippedWith a cavity drii~n line sealedyith a 3/8" cap screw and
gasket,a'st'elliftinghookfopthecbver,andtopandbottomimpacte ,

'
limiters filledjnttb,16.5,lb/ft rssid polyurethane foam clad in
steel. The impa6t 14$itys arijf att&ched to the cask by six (6),1"
ratchet binders. The overall" dimensions with impact limiters is 60"
in diameter and 99-5/8" high. The package gross weight is
approximately 27,000 lbs.

(3) Drawing

The packaging is constructed in accordance with Chem-Nuclear Systems,
Inc., Drawing No. E-1-436-111, Sheets I and 2, Rev. D.

,

|
T

r
334
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c ruw m* conomous (conunued)

sge 2 - Certificate No. 9152 - Revision No. 11 - Docket No. 71-9152 |
|

(b) Contents |.

1

(1) Type and form of material |

I

I
(1) Greater than Type A quantity of nonfissile radioactive material

as solidified or dewatered process solids (resins) within a i
sealed secondary container; or i

I ,

(ii) Greater than Type A quantity of irradiated solid reactor I

components within a sealed secondary container. ]
(iii) Greater than Type A quantity of irradiated fuel '(dewatered) |

appers described in Chen-Nuclear Systems, i
within seconda m c g}d4 64 Qf 1985.Inc. app @date |

(2) Maximum quhy of material per packa

For thesMntents described in 5(b)(1)(1), ( 4)M. and (iii): |
T M is

Not exQeda decay heat generationgf;800 watt.s and 3,000 pounds i

in ng we$dibof the contents an@ secondary container; and |

/ ffX C) Ih ,5Qb) I). ):
V

.s ri O |For,-the conte

Re ual water ia. eer [erpotto;kceedtheactivity |c
sf.e6ed in hbletF, . 1 of the tion./ A |

Fo he c e H I '(1)(h |-

Thehximum .[ iumoxid fuel material must
'

notaideed3hil/o.4The,4;g
exceedg,165 MWD /MTV and p' ustM c ~ }ed for,235 prior to irradiation.

,. ur_ iof the (mel material must not i
4 *least 6.0 years. i

Fissildt tents not tdtexchsd~400 grams U-( |

(3) Fissile Clah III

ackek One .j Maximum number o
- per shipment for the contents i

described in 5(b)(1)(iii) |
'

I
'

I

:
. 6. As needed, appropriate shoring must be used in the cask cavity to limit movement
| of the secondary container during accident condition of transport. |

! 7. The cask cover must be secured by 12, SA-354. Type BD,1-1/4"-7UNC x 2-1/4" long |
bolts torqued to 270 ft-lbs i 10% (lubricated) or 360 ft-lbs i 10% (dry). I1 i

! l

| 8. Prior to each shipment, the leak test described in Appendix 8B of the application |
j must be performed. No package is to be delivered to a carrier for transport with i

a detectable leak using the method of Appendix 8B. i
,

l
! I

| |
1 I

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .

.

<

.
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w: rc*" conomous ccontinued)
|
|

Page 3 - Certificate No. 9152 - Revision No. 11 - Docket No. 71-9152 I
I

I

I(a) - For any package containing water and/or organic substances which couldo.
' radiolytically generate combustible gases, determination must be made by
tests and measurements or by analysis of a representative package such that

;

j the following criteria are met over a period of time that is twice the
j expected shipment time: 1

14

! (i) The hydrogen generated must be limited a to a molar quantity that |would be no more than 5% by volume (or equivalent limits for other ;
inflammable gases) of the secondary cont iner gas void if present at g

STP (i.e., no more than 0.063 g-moles /ft at 14.7 psia and 70*F); or ii
I
I

|
(ii) The secondary contaiger agl geAcavity must be inerted with a

i diluent to ass a.nowygen. mas limited to 5% by volume in |
1 those portio e package whi c,o have hydrogen greater than i

5%. Q p ij

For any pack ' elivered to a carrier for trans k the secondary |
Icontainer bepreparedforshipmentinthesamejaannerinwhich I

prepa' Mas generation is made. ,Sh ' ment period begins when then fcdetermina
r4 aled) and must _ ted within twice the ipackage

expected pment t v'") iSb 1 h I

, , , ,,

h *
!

. (b) For any kagecontha matifial,swi rallioactivityloncentration not I

i exceedi that for 1 if h etd afatirial, and ; shipped within 10 I

{ days af vent ' ;o' ~ ,or other . ry, containiuns, the |
y%ij ! ! , !' LF ,y,end;the t+me restriction inh ar idetermi on ),

$~ j""
(a) abo' floes.

req d' IN Par $k1: |
In addition to @o

20. a io a -
i

Section8"ofthepmaintainedinaccordance|and be(i) Each packageymust meet acce

{ with the Mainpnce Program't$p ance)t
4

lication. y

| The leak tests es7eibedinAppendixes8-Aand -B of the application may !
I be performed in accord wjth EG&G dansIInc.letterdatedDecember20, i

1982 which was submitt wiWti@0 tehnt of Energy consolidated 1

application dated February 26, I988. Maintenance and repair records shall j-

be furnished to the packaging owner. g

Ii (ii) The 0-ring must be replaced quarterly with new seals. The flat lid gasket i
; must be replaced annually. The test port and drain line seals must be i

replaced before each loaded shipment. |
|'

I'

1*

1
4
~

l
i

|
I

,

|
;

| m

:
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conomons (commveo)
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|( Page 4 - Certificate No. 9152 - Revision No. 11 - Docket No. 71-9152
|

.1. The package authorized by this certificate in hereby approved for use under the
general license provisions of 10 CFR 971.12.

12. Expiration date: May 31, 1999.
i

REFERENCES
I
'

Department of Energy consolidated application dated: February 26, 1983.'

; Department.of Energy supplements dated: May 12, 1989; and April 11. 1994.
I

FOR THE U.S. NUCLEAR REGULATORY COMMISSION
-

i e

(fW

.

Cass R. Chappell, Section Leader L

Cask Certification Section L
!

Storage and Transport Systems Branch I

Division of Industrial and
Medical Nuclear Safety, NMSS

g;3 g
9 Date:

. . ~ . - -

_

'

.

*

d ~

,

l

,

.

4 .

<
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l! u.s. NUCLEAR REGULATORY COeAMSSIONunerona m
CERTIFICATE OF COMPLIANCE I

| w*a FOR RADIOACTIVE MATERIALS PACKAGES IcrR n

t.acanTricATs wvusen o.nevisioN NUMBER C. PACKAGE IDENTIFICATION NUMSeR d.PAGE NUMBER e. TOTAL NUMe R PAGES

p. 9156 4 USA /9156/B(U) 1 2 i

I
a rac4MeLa

a. This comt cete is i aued to comty inat tne poemaging and contents described in stem s beiow, meets the applicabi setery standards set forth in Titie 10. code I

of Federal Regulations, Part 71. " Packaging and Transportation of Radioactive MatonaL" I
~ Ib. Thes certif6cate does not reiseve the consignor from compliance with any requirement of the regulations of tne U.S. Department of Transportation or other

|applicable regulatory agencies 6ncluding the govemment of any country tnrough or into which the package will be transported.
I

I
I

a T>asggsgo~ Twa sasis or 4 sum AnesisggTggeggicga i,
I

Industrial Nuclear Company Industrial Nuclear Company application |
2515 Williams Street dated December 23, 1981, as supplemented. y

San Leandro, CA 94577 |

53 Re g'71/9156, i-
I% C 'c. ooexrT wuussa
I

*O.( casomous ,V .

This cetificate is conditional upon futfilline theyequirements of to CFR Part 71 as applicable, and the cond<tions specified below.

c q |*

(a) Packaging Cri D. yp K I
4 I

Q [IR-50 ( p N* /gg |
N

(1) Model Nos: ,

4 - we (";_5

@Ah ?[(/ h |(2) DescriptitIn n
A.#.4 j Qo w i

The Mod 5Tho. IR-50 sh.ippi(ng containe~r,[sM5 signed for*0se as a source
3

I

changer,'fstoragflontainer,;gandrTyppBrstilp~pi.ng',c6ntainst for I

radiographic soGr'ces,inipecfalIformMTh"5 Model;No. IR:50 source changer ||
I

j measures B'.175 iddhesDlongq4.!5Ijniches, wide,pnd 8.5 4hches high. The
radioactiViisourceJiisemb]Lflijodsed!!n Zircalloy of-titanium "S" tube. ii
The "S" tuW js suircunded by'ddpletetRrFanium metaMis shielding ii

I material. Tfie depleted kiranium' shield. assembly isCeicased in a stainless |

steel housing'.4'The void space'.between thWdeplethd*0ranium shield II
I

|
assembly and the inner container is filled with@ rigid polyurethane
foam. The 45 pound source changer is center 5d@y plywood supports within |

j
,

a 10 gallon (min 20 gauge) steel drum with a 12-gauge steel closure ring. |i,

The gross weight of th sourcepanper iri'd overpack is 70 pounds.
I (3) Drawings |

I I

| The packaging is constructed in accordance with Industrial Nuclear |'

| Company Drawing Nos.: 2A, Rev. 1, dated November 4, 1992; 28, Rev. 1, i
i dated August 31, 1992; 50-4, Rev. 2, dated November 4, 1992; and 50-4(A), I

I Rev. 2, dated August 31, 1992. I

, I I

i l i

I I
,

l |<

I I

I I

I I

I I

I I
, g4

l |

|i g

I I
I I
I 338 |
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Page 2 - Certificate No. 9156 - P.evision No. 4 - Docket No. 71-9156
.

(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

120 curies

6. The sources must be secured in the shielded position of the packaging of the
shipping plug, source assembl M K lin(3dyice. The shipping plug, source
assembly used must be fabriga w male'FlWstAAble of resisting a 1475'F
fire environment for W hour and maintainimp4h r positioning function.

.

The ball stop of the ce assembly must engage the' eking device. The'

'

flexible cable of ource assembly and shipping pl g'must be of sufficient
lengthanddiametpoprovidepositivepositioningofMe*,sourceintheG 7shielded position.

.\ A '

The name plate @overp be fabricate rials papable7.
of resisting fire tes CF Q Act,7 a adintaining its legibility.

o t weverpac sibecoverfjwithtapeorThe two vent s in th
'

.r ejig4[f rji hater.rubber (plasti (plugsto, e

CFR) art 718. Inadditionthher 3 each packagee tor =

Oprog^ra5/and $a,ll be operatedm a i%BIpmust meet the @ ept estga
and prepared for shi ace < a o o y W'the operyting pyecedures in the

7 1992. #pance Test, and
'

, Accep )
"application doc nt n r r

Maintenance Pro "R v,4 '

g;

\ .h,
'

t

9. The packaging aut r ed by thTs ffp erebyg pproved for use under
the general license isions of 1 TFR 'S71.12. v

10. Expiration date: Janua 31 998.

EbE S
i

Industrial Nuclear Company application dated December 23, 1981.

Supplements dated: May 28, 1982; October 13, 1983; and March 20, June 25,
September 4, and November 4, 1992.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION
.

Charles E. MacDonald, Chief
Transportation Branch
Division of Safeguards and

Transportation, NMSS

JAN 7 1993

Date: 339
- - ______________ _
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I
u.s. NUCLEAR REGULATORY COMINSWON

Iune rones m
CERTIFICATE OF COMPLIANCE*=

I'' C'" 7 ' FOR RADIOACTIVE MATERIALS PACKAGES

i AcanTiricain wuween a nsvism wuueER c. PACKAGE IDENTiricATION NuMeEA I e.PAGE NuMSER e. TOTAL NuMSER RAGES

9157 6 USA /9157/B(U) 1 2 i
' I

t ensAusts
a. The certificate is issu.d to c.rtify tnat the packaging and cmtente de a rib.d in it.m 5 b. low, meets tne apphcable safety standards set forth in Title 10 Code I

of Federal R.gulations Part 71," Packaging and Transpirtshoe o''4e 30actsv. Material." Ii

I
b. This certificate do. not reheve tne consignor from corr pa.ree reth er y requirement of ine reguistions of the U.s. o.partment of Transportation or other

- I |appi cabi. reguistory agenci.a. inciuding tne governm.rn <4 A. y country enrough or into wnich tne package wiii b. transported.
| |

|'

| \

s Tygigis issgoM Twe sAsis or A sArrry AuAtysis,nsggi,wgggesgogniegon i ;

I I

lIndustrial Nuclear Company Industrial Nuclear Company Application i
2515 Williams Street dated December 23, 1981, as supplemented, i

,
' San Leandro, CA 94577 |

~ ff H. { O r .
m

l
(

% v % oocxrT wuween "U/ 71-9157 I

a. conomous , %; W, |w. cetmcate i. condmonai upor. ,ummna ine r.auir.m.ne. of to cra p.rt ri, as apphcabi., and ine cori.ution. ciri.d beiow.
.

qh Q l5
~ g6 I

(a) Packaging Cg N{x% 7 j( I

!J i % ap A |

(1) Model No'- IR;'100 * I/9
c& / /g/ (*)

N
I

'

j) Am
t~ 5:

|[^ [ $1 g(2) DescQption { 49 ia
TheIM6delNo,s.v1R1100;uposure dev[.elftjesigned for use as an exposuret

i

devich'. stodgs c6nfit 1md-Tfpe+Bbhipping container for radiographic I

sources -in 'spe~ ial hi ndehW6. IR-100 exposure device measures I
,

8.875:* inches 46ng?. form)es Wids and 8',5;> inches 31gh. The radicactive
c

I
4.53

_
.oFtitanium."S" tube. The "S" || sourc'eTas s embifMs1hobse.djidZiklaljg / metal as (sfri el di ng mate ri al .tube l's%urroun'ded$y'~dipletedwrfinus The i|

i dep1ete(uranium shieldMssimblybicenlased inCaystainiess steel I
,

I housing. Ghe void spacehbetween thi"dipletedWanium shield assembly and I

the inner'ciigtainer is filledNith a rigid The gross I

weight of the< exposure device is 53 pounds pq)yurethane foam.
l

I; c.,

|
, '

);*b b 4 -dv T i
be|

J| (3) Drawings
w rs b

i i
| The packaging is constructed in accordance with Industrial Nuclear Company I

I

| Drawing No. lA, Rev. 2, dated November 4, 1992 and IB, Rev. 1, dated
June 15, 1992. |i

| |
1 1

I
'

|

| |

| |

| |

| |
I I
| |
I I

I
I
I
I

I I
I I

I

I

~
I.

340 .
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; | .n u w u conomous (continueo) \

! | Page 2 - Certificate No. 9157 - Revision No. 6 - Docket No. 71-9157
'

! l

. I

; | (b) Contents

| ! '(1) Type and form of material
j l

l Iridium 192 as sealed sources that meet the requirements of special form
j

I radioactive material.;
I,

I

f ! (2) Maximum quantity of material per package
'

I

! | 120 curies .

'

|

4' I

; 6. 'The source must be secured in the shielded position of the packaging by theI

-| | shipping plug, source assembly, and locking device. The shipping plug, source ;

ot r Affd%grW
s capable of resisting a 1475'Fd Eatassembly used must be fab

i aW! ning their positioning
| fire environment for o4

I function. The bal f the source asse st engage the locking*

I device. The fle cable of the source assem nd shipping plug must be
I of sufficient 1 th and diameter to provide pos g positioning of the
| source in the ided position.

,

7. The name pl onM posure device must f' catebof materials capable!
of resisti g he fi^ of 10 CFR Part mainta ng its legibility.i

-h10CFRMPt71,eachpackage8. In additidlfato the re[[u . ts M pr
I must meet e acceptaic 'i e ts ahd miint e$ program, Md shall be operated

I

f. and prepa for ' f ~ iNrc.0fM.b Jheoperatiag'proceduresinthe
"0B ma H 'dupesk Acceptance Test, and| applicati docu ent;fs if ', p L sI @ohmbe p'"1992P as supplemented

=

I Maintenanq!ffrog Rev " i' 4I December 15, 199 'W '

| 0 : %

Iakt(r herebpSpprovedforuseunder| 9. The packagi suth
the general nse on 0 R 2. V)

10. Expiration date nuary 31, 19981 Oj
I REFERENCES

I Industrial Nuclear Company ap ca n te e ber 23, 1981.
I

I Supplements dated: May 28, 1982; October 13, 1983 (two letters); November 26,
I 1990; February 22, and April 26, 1991; and March 20, June 25, September 4,

| November 4, and December 15, 1992.

I FOR THE U.S. NUCLEAR REGULATORY COMMISSION
I

I

|

|
Charles E. MacDonald, Chief
Transportation Branch ;

Division of Safeguards
g3 and Transportation, HMSS

$%,
Date:

341
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U.S. NUCLEAR REGULATORY COMeetSSION

Mnc Pones sie CERTIFICATE OF COMPLIANCE**
# C'" " FOR RADIOACTIVE MATERIALS PACKAGES

1.a. CERTIFICATE NUMBER lt REVIS40N NUMBER c. PACKAGE IDENTIFICATION NUMBER d.PAGE NUMBER e. TOTAL NUM9ER PACE:

g

9159 6 USA /9159/A 1 a
. ;

:s. mAuett
m. inie certificate is i u d to certify inat the packaging and contents desenb.o in item s betow, meets the appiscabie safety standards set fortn in Titie 10, codeI

of Federal Regulations, Part 71,"Packagmg arid Transportation of Radioactiv. Material" |

b. Tn. c.rtmcat. do.: not r.iiev. tn. consignor trom compii nc. .itn any r.auir.m.ni ev in. r.guistions of the u.s. o.panm.<:t of Transponation or orner
applicable r.gulatory agencies, including tne government of any country tnrougn or into wnicn tne package will be transported.

3. THI 18ISSU THE BASIS OF A SAFETY ANALYSIS RE T OF TH KAGF ES N PPLICA ION

Pacific Nuclear Systems, Inc. NUPAC application dated February 29, 1988,
ilrookside Office Park as supplemented.
One Harbison Way, Suite 209 RColumbia, SC 29212 C /f

\ _V c. DOCKET NUMBER J } .Q }Q [

to is conditional upon futfillingq roments of 10 CFR Part 71, as applicable, a conditions specified below.
c

R On a

(a) Packaging C') g
(1) Model Nos NUPAC II/MDL, NUPAC,14/190M 14/190RgLN14-170L,

LN 14-1 LN~)fl0
M1. (2) Descriptpn g- {%

eEh4bpec'i act1Vity material. TheSteel endsed if ^ h[eMed'oasity (frit#4 75*.5@Mh IDSy 73.38-inch IH*T casks are gight r rpj
cavity. pa waltp he o@ lam a leaOthickn6Ts ranging from 1.25 tol
2.63 inch {espncase@W, htopouter steel fnyin thickn'essk, verFand'cDibottom ad(<nade up of two steel

anMsteel sh !1 and 0.88-inch thick
'

shell/ E ,

plates rangf dsii2@Jt6M6 inches!OThe primary cask lid is i <

secured to the4ylindrical cTsRbddy by eight,1-f74-inch rachet binders. An -

loptional secondapf) lid is centered in the primafy lid and is secured to the
'

4
- primary lid with eight, 3/4-inch studs and nut 3t Each lid is provided with a :

Neoprene gasket seal. - qcasksma ;

stainless steel liner ('seaMeTjijfd %y, bedrovided with an optional 12-gauge
i

ngG11 edges), an optional lid vent
.

line with pipe plug, and an optional 3/4-inch drain line and pipe plug. The
casks are provided with four equally spaced lifting / tie-down devices. The
primary lid is provided with three lifting lugs and the optional secondary '

lid is provided with one lifting lug. The casks gross weights range from
49,200 to 65,200 pounds.

Model OD, Lead Tk, Top Tk, Bottom Tk, Gross Wt,
Number inches inches inches inches counds

NUPAC 14/190L, LN 14-170L 80.5 1.25 4.0 4.0 49,200 '

NUPAC 14/190M, LN 14-170M 81.5 1.75 4.0 4.0 53,500'

NUPAC 14/190H, LN 14-170H 83.25 2.63 5.0 5.0 65,200 ,

,

_

. .

.e
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( J i
| 5. (a) (3) Drawings |
| |
| Model Nos. NVPAC 14/190L. NVPAC 14/190M. and NVPAC 14/190H |
| |
| The packages are fabricated in accordance with Nuclear Packaging, Inc. I

| Drawing No. X-20-307-SNP, Sheets 1, 2 and 3, Revision No. A. |,

! Model Nos. LN 14-170L. LN 14-170M. and LN 14-170H !
I I

I The packages are fabricated in accordance with LN Technologies Corporation |

| Drawing No. 5025-M-2005: Sheets 1 and 2, Revision No. O. |
b !| (b) Contents

(1) Type and form a rial p
| (1) Dewatere solid, or solidified waste meeting sgrequirements for low |specific vity material, in secondary conteirprry; or ii
i - 1

-

I (ii) Activa sol nents meeting t irements for low specific I

O ieconda 4 co t'aI activ materfi n rs.
6

~

i 1 p% i E Aj o !|k I
(2) Maximum g ntity of e gajka ,

f 481 A w-
mat gi'al wtW<eh may contain

< l,

s' Greater piran Ty 1A q of radio i

fissile materia vi tig leef alfdoes no$:: exceed the limits in I

10 CFR 971.'53. cay 1rir)' klpk lidimitedMS 7 waQ:s for the Model Nos. I

NUPAC 14/lA6L, N . 19751 |}f l E76., angOl 14-179N; and 25 watts for I

the Model NU wru '

y tasks. Q*) |
For any packg ater d organic spirs,tances which could |radiolytically/e containi

6. (a)
pegerate combust %ieNases, ' etepijation must be made by |d

~

|

|
tests and measuriments or by analysis of a representative package such that |

4

the following crife/ia
expectedshipmenttime:%aremetoveraperiodof*timethatistwicethe

8.

"yL.-

(i) The hydrogen generated must be limited to a molar quantity that would be i
no more than 5% by volume (or equivalent limits for other inflammable |

| gases) of the secondary coptainer gas void if present at STP (i.e., no I

| more than 0.063 g-moles /ft at 14.7 psia and 70'F); or |
<

! i (ii) The secondary container and cask cavity must be inerted with a diluent to !
I assure that oxygen must be limited to 5% by volume in those portions of i

'

; the package which could have hydrogen greater than 5%. II
| |'

| For any package delivered to a carrier for transport, the secondary container I'

i must be prepared for shipment in the same manner in which determination for | ;

i gas generation is made. Shipment period begins when the package is prepared g
!

| (sealed) and must be completed within twice the expected shipment time. I

I

g (b) For any package shipped within 10 days of preparation, or within 10 days I-

;. , after venting of drums or other secondary containers, the determination in j l

; (a) above need not be made, and the time restriction in (a) above does not i

j' apply. ii

I-

y m .. ............. ....

.
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( !
'

| 7. Maximum gross weight of the contents, secondary containers, and shoring is limited !
| to 20,000 pounds. I |
| 1

I 8. Except for close fitting contents, shoring must be placed between secondary I

| containers and the cask cavity to miniraize movement during normal conditions of |transport. i; ,

I I

i 9. The lid and the shield plug lifting lugs must not be used for lifting the cask, and y

I must be covered in transit. I
I I

| 10. The cask must be provided with either (or both) a drain line or a lid vent line as |
shown in the drawing in order tgrega me hod to leak test the package. i,

ofSubpartGoI0 fR Part 71:11. In addition to the re

fd seals if opened (or if I1 (a) Prior to eac pment, the packaging Neoprene 3

| new seals l'fwinspection shows any defects orf.verffw lve (12) months, which |I
I security se 6 s broken), must be inspected. Thedaals must be replaced with

| ever occ fi avity drain and vent theYmus ' sealed with is

i appropri seal ied to the pipe
breads.O

|

/he Tcteptanc/
II

ksandMaintenanceProgramof:
' rc

I (b) Eachpadksgingmus Ia
./ /' \i W b/ I

^
I rg,

L.huRACEIM90M andNUPAC 14/r90H || Model Nh'. NUPAC 14M J

ak aMbi~j]r !| Section 830 of i !

% b |NM b
I72NLNd4|17D

" VModel Nose 1N IN,SA/*
I

M f anitl1.N 14-476HI % I-

or k @N O1 W Wyf
, Rev$LN Techn es C re 6 WM-026, Rev. B; and i

i WM-013, Re y ' N i

Q |. |

theOperatingPro%epreparedforshipmentandh_peratedinaccordancewith
'

I (c) The package s 1 I
; | F- k j, |

Nc4durey of:

Model Nos. NUPAC 14/190l. JNUPACif4/190M and NUPAC 14/190H jps
|

i i
i i
i Section 7.0 of the application. I
I I;

| | Model Nos. LN 14-170L. LN 14-170M and LN 14-170H |
! LN Technologies Corporation Procedures WM-025, Rev. C. |

'

i i
| | 12. The ratchet binders on the cask lid must be torqued to 100110 ft-lb. I

I I

( 13. The cask body and each cask lid must be marked in accordance with 10 CFR 571.85(c). |,

| | 14. The packages authorized by this certificate must be transported on a motor vehicle, !
g, railroad car, aircraft, inland watercraft, or hold or deck of a seagoing vessel I

! r assigned for the sole use of the licensee. |

L |4

| !
N |

l_________________________344 l
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CONDmONS (continued)

\ |
N Page 4 - Certificate No. 9159 - Revision No. 6 - Docket No. 71-9159 1'

'i I

J l

15. The packages authorized by this certificate are hereby approved for use under the !
l

i

I general license provisions of 10 CFR 571.12. i

I I

I 16. Expiration date: May 31, 1998. I
I I

I I

||
'

REFERENCES
,

.
I I

a | Nuclear Packaging, Inc., application dated February 29, 1988. I

; I I

i I Supplements dated: April 19,1988; and February 16, 1993. I

NUS supplement dated: Novembe b5.
!j LN Technologies Corporati go lement dated: February 1988.

'

| scientific Ecology Gropnc., supplement dated: |April 30, 3

! Ox FOR THE U.S.ETCIAR REdLATORY COMMISSION!'
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U.S. NUCLEAR REGULATORY COMMISSION

| 1mcPopesoss
see - CERTIFICATE OF COMPLIANCE
io crn n FOR RADIOACTIVE MATERIA 1.5 PACKAGES _

D EV1580N NUMBER c. P e T T NUMBER d.PAGE NUMSER e. OTAL NUMBEA PAGES

1.CiggTE NUMBER ,

l~~

a. T his certificate is lasaad to certify that the packagmg and contents described in item 5 below, meets the apphcable safety standards set forth in Title 10. Code
-|.-
I

of l'odoral Hegulations, Part 71," Packaging and Transportat>on of Radioactive MaterlaL" I
b. This certificato does not relieve the consignor from compliance with any requiremer]t of the regulations of the U S. Department of Transportanon or otherI

I apphcebie regulatory agencies, including the government of any country through or into which the package mil be transported.
I I

I I

*'** Tsro'*rU.Pd * ***''" ^ " ^**'**b YENo*iod8 ice $eNO"o^r*cEfE04rm |
" ^

*
m

I

| Amersham Corporation Technical Operations, Inc. application dated I

I 40 North Avenue May 21, 1982, as supplemented. I
I Burlington,.MA 01803

|RR>n-'

kssocxtre 71-9165j f I-i
| . i \'

|4. co,aro. ~ g_; vf.I
This cattif6cate la conditional upon fulfilling % requirements of 10 CFP Part 71, as apphcable, and the conditions specified below.

Q Q |I E
,~ #. ,4 |

I,(a) Packaging [ 'ND[N /,oM ^ l-O i. 1| 6:''~%jrI (1) Model No.: /455
-q q+ JM - ' |

f] (}/e . ; i

y
[| |

I 4 e

|
(2) Descriptiod%

, eF- i m as

A steel encased, uraniumisMaided soim#l6aikfer.-[@Primarylcomponents consist
Ii
I,

ofanouter" carbon?steelsheT))figjd"*yurethane tting material, uranium
I

-

"f tubesj $6 Jtop, top % nd b6ttom support plates lshield, eighATitahiss||ityissie'cftweiiH
head bolts. \The contsotsjare's~eschWJnB%ghtaf3/8"-16WNC x 5/8" long hexand a gasketedglid Teh.tt i g

itioned within the "J" tubes by i

means of a source cable lockin{deviceK The'| package has"an outside diameter i
Iof approximately/U.25 inches and outside'hdight of 4 proximately 14.75 inches
Iwhich includes th'efijd eyebolt.Waaximum tota 1I'~ weight of the package is

- japproximately 195 pounds. Q
hp M(3) Drawing

IThe packaging is constructed in accordance with Technical Operations Inc.
IDrawing No. 85590: Sheet No. 1, Rev. 1; Sheet No. 2, Rev. 0; Sheet No. 3,

Rev. 2; and Sheet Nos. 4 and 5, Rev. O. |

|(b) Contents |
i(1) Type and form of material I

Iridium-192 sources which meet the requirements of special form radioactive |
material. ,

I
i(2) Maximum quantity of material per package
I

1,000 curies with no more than 240 curies in a single source. |
| |

|

|

346
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! Page 2 - Certificate No. 9165 - Revision No. 2 - Docket No. 71-9165
I
I

l 5 The cover bolts shall be provided with tamperproof seal in accordance with-

10 CFR:571.43(b).
,

I

I 7. The two (2),1/4-inch diameter vent holes in the side of the packaging shall be
provided with tight fitting rubber or plastic plugs to preclude the entry of rainI

I. water into the packaging.
|

| 8. The name plate shall be fabricated of material capable of resisting the fire test
of 10 CFR Part 71 and maintaining its legibility.

i

I

| 9. In addition to the requirements of Subpart G of 10 CFR Part 71:
|

| (a) Each packaging must me theJAcceptance Tests and Maintenance Prograia in
Section 8 of the p p ion MateC Asy t 16, 1993.,

diaPIbepreparedforshipmedtkandoperatedinaccordance
The package,dling Procedures in Section 7 o'fge application dated

| (b)
with the OpeI

| August If T)93.

! 10. The package authapized'sby4his certificate is herab# 'provali.for use under the
=

generallicensekp6visi ' 4 0 CFR 971.12.i e f
| ()''

N -

i 11. Expiration dat b December 1 998.TsI $ g - j
I

N-$ . bk_ N

M k ( EFEREN
! 4

,

-

e j,2 b
MT[40lbfi I H -

I # d& Di
.chnical Operation , Inc. 'an$1catiosetthel ~, 1982 M 4

I

Supplements dated: h2and L _i..
I P !? ~% #%! Q pff Qg |Amersham Corporation supp1pments dated:9)lovember 8,*1988; anddugust 16, 1993.<
g

1 | /A, DWW .Q
FOR THE U.S.t W CLEAR REGULATORY CON 4ISSIONV)I,.

; t.

I kk &/ - 'l
.

//
l<

I Cass R. Chappell, Section Leader
I Cask Certification Section

|
Storage and Transport Systems Branch

| Division of Industrial and
i DEC 1512 Medical Nuclear Safety, NHSS

,

j l
; i Date: _

t I
'

I

I

I;

! I

I

! I

j i

; e ; 1
i l

1
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u.s. NUCt. EAR REGULATORY COtmAIS840NI senc roms m CERTIFICATE OF COMPLIANCEI am
I u cra n FOR RADIOACTIVE MATERIALS PACKAGES
I b MEVIS80N NUMBER c PACuGE loenlFICATION NUMBER e.PAGE NUM8ER e. TOTAL NUWespt PAGES

t a ceRTFICATE NUMBEM

9166 3 USA /9166/B(U) 1 2;

i

& PREAMSLE

I ' a. This certificate is issued to certify that the packaging and contents desenbod in item $ below, meets the applicable safety standards set forth inTitle 10, Code

|
of Federal Regulat6ons Part 71, *Packagmg and Transportation of Rad oal:two MatenaL",

I b. This certifsate does not reheve the consignor from comphance with any requ6rement of tne regulations of the U.S. Department of Transportation or other
I apps.caba. regulatory agencies,6ncludmg the government of any country through or into which the package will be transported.

I

I

3. THIS F 18 ISSU THE BASl8 OF A SAFETY ANALYSIS TH ES O CA

I

I Amersham Corporation Technical Operations, Inc. application dated'

| 40 North Avenue July 15, 1982, as supplemented.

i
Burlington, MA 01803

"X(0 $Df166I <
I _iE c. ooCur NuMeEn 71:9
I .V vc ,

( coNomoNS
I This certificate la condit>onal upon fulfillms the requirements of 10 CFR Part 71, as appheable, and the conshtions specified below.

I

| Y k*
i

C YN gp %soI (a) Packaging
D ,g Ms QI

i I (1) Model No.: '864 %D N $4
E 'h%, / W) ff?f! 0N \| D

#i g VM p| (2) Descriptics f ; Jhk % A. \)T6The Modei"No. 864 shipping *Q,cdntainer if'dekfg'ned .for uscas a source changer,
~

1 |
^

l
storage cohtaine644nd' Type 4pirippingpc'oittainer/,fpr radfegraphic sources inI

special form.' Tte?ModeTNe { hes in diameter and
9.56 incherhigh.)5The, acka@ge pin {gurce}ctiinge'r?ds 6.0p:which protrude from

, .,'

31Jltnclid porates two4)andlesslitytswidest point . Three radioactive
cor

j the side of"the pickA
ousTE,isibfass"stmrce#)ubes. #pe) source tubes are

*

,
; sourceasse'abljesape'

i uranium metal shieTdi'ng lb's . Th&vranium shield assembly
surrounded by[$tarbon steel Musi.ni b(43j%id spa'es" filled with a castablei
is encased in withI

I rigid polyurethase-foam. A deck' plate above theq)ield contains three source
|

latching assembli%s'and a shipping cover protecbing the latching assemblies
during shipment. The grass weight of the, container is 67 pounds.i

' ' k p p 'f"I

I (3) Drawing
j l

|
The packaging is constructed in accordance with Technical Operations

! Inc. Drawing No. 86490, Sheets No. 1, through 6, Rev. 1; and 86491, Sheet
,

i No. 1, Rev. 1.
I

I (b) Contents
|

| (1) Type and form of material
I Iridium 192 as sealed sources that meet the requirements of special form
I

I radioactive material.
|

| (2) Maximum quantity of material per package

360 curies

348
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Page 2 - Certificate No. 9166 - Revision No. 3 - Docket No. 71-9166 (;
r-
[

6. The source attached to the source assembly must be secured in the shielded position [

of the packaging by the source latching assembly with the latch bars in the engaged L

[position. The safety pins shall be operational and the shipping cover shall be in
Lplace and secured. [

E

7. The two (2),1/4-inch diameter vent holes in the sides of the package shall be {

covered with tape or rubber (plastic) plugs to preclude the entry of rain water L

into the packaging. (.
I

8. The name plate shall be fabricated of material capable of resistieg the fire test p

of 10 CFR Part 71 and maintaining its legibility. t

I

9. Inadditiontotherequirementsofgubart.-G f 10 CFR Part 71: L

hpmentdq$operatedinaccorda0cewiththe(a) The package shall be,p d or

Operating Proceduregaf Section 7.0 of the appMea on; and g

% e r
(b) The package mud %eet the Acceptance Test and Maintenance Program of Eection [

f8.0 of the ap @ ation. $, . ,

m ff / l

10. The package auth fred'bg _certificateishereby7poroved'foruseunderthe (general license ' vision's (CFR97kl.2. pp p [
h e, : 4.-; t

gJanuary f,h. glF9,8. ?T WI C r|11. Expiration date
kp p N" % grug ,]s,

EREN E'
, ,,

TechnicalOperationshnc.bdapplicatfo'n.4ated in 241982; v $ [

.t %n.y ;

_

Supplement dated: No(eger28 2 t ;j (
[@ P*) %b ()A;;DRxFORJHEGij'S. NUCLEAR' REGULATORY COMMISSION

& a
li -

.g/ 't-QW
~

Y,

I'

i y
p pha@s ET MacDonald, Chief l"

I
lI Transportation Branch
p

| Division of Safeguards
[

ana Transportation, NMSS ti

! Date: JAN 2 71993 [

| l

I l i
l l |

| [ l

I L

I l

'

| |
|

r
L>

I

I
I
l
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u.s. NUCLEAR REGULATORY COtAtisSION I
CERTIFICATE OF COMPLIANCE

to US F1 FOR RADIOACTWE MATERIALS PACKAGES
,,ension uvu.en .+acuca conwicama wuusta .. Prom wvussa . ToTat auassa r^sts ;

,,, ,c u , ,,,
9167 4 USA /9167/B(U) 1 3 I

I
s. The certtfacete is 6asued to certify tha, the packaging and contents described in item 5 below, meets the apphcable safety standards set forth in Title 10, CodeI

t PoEAMett

of Federal Regulanons, Part 71," Packs wng and Transportation of Radao ctrve MatenaL"

b. This certificase does not relieve the consegnor from comphance wnh any requirement of the reguistoons of the U.S. Department of Transportation or other
appi.canie ,ogviatory egenc inciuding in. ment of any country through or into which the peckage ~6" be transportad- ,

I
I

"78,,c,uq, ';o'c^28',s,sguou ne a$se w a sAe anatms,aggTgw ;ggga,,gggoN,,,, |' c
,

Amersham Corporation Amersham Corporation application dated |
40 North Avenue August 25, 1982, as supplemented. g

li.R R F o , - IBurlington, MA 01803

,t Y- Go'cuTuuu en' '-71-9167 |
*

osetmcate h condiconal upon tuttuhng tiin rements of 10 CFR Part 71, as applicabie, and e corx0tions specifM below.
.

e 1 |,,

p p 3 1

(a) Packaging
.f@ '

d I-

.
g N. ~ , fp - I,e

(1) Mode Hios.: 3206 3227B,cand'3218 ffr i
s e yi y r ,a- ,,

(2) Desci4ption E'i f ._,j, / + =1I"~ l
|n nx ,h J~ . .ck ~

u.
Is r

ThefE costainers;tarels49aadas4 Type ~ B shipping; containers for neutron
sourdis in I* 4 l f6rdj ET)s icioktatners 'are constructed of stainless |

~

Thecontaine/pecasteelgd th 44me'nsi6ns are)161811nches in.41ameter by 20.4 inches high.i
rfygd1TJe tti kater extended polyester (WEP) which I

provides radidiedXnftIIe@rmiMststtion to the;, contents. The Model No.k I

3206B and'32278 contain4rs Teich'haveTae receptacle for the source I

(2-inch'dfaaeter and 3 ' inch diadstir' receptacles, respectively). The 8
I

Model No. '32pfcontainer la's'two (2) receptacles for the sources (2-inchdiameter and 1.3-inch diameter receptacles)J The smaller receptacle will |
be used only for aseference or calibration source. A stainless steel I

encased WEP plug Wfffl Wa-insertsd-into the receptacle and held in place i
,

by a knurled stainless"steeb screw cap. A stainless steel latch bar is I
Ilocked in place over the screw cap with a key operated padlock. The

gross weight of each container is 165 pounds. |
|

l|
|
|

| I
| I
.

I !
I
I
I

I
I
I ,

I
I
I

I
I

I
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Page 2 - Certificate No. 9167 - Revision No. 4 - Docket No. 71-9167

|, 3) Drawings(5. (a),

The packagings are constructed in accordance with Amersham Corporation
; Drawing Nos.:

Hgdg]_lb. 3206B Model No. 3227B Model No. 3218 !

OA22413, Rev. D OA22527, Rev. D OA22440, Rev. D
IA22299, Rev. G 1A22299, Rev. G 1A22299, Rev. G

: 3A22297, Rev. C 3A22297, Rev. C 2A22441, Rev. A,

3A22420, Rev. B 3A22416, Rev. A 2A22442, Rev. A'

l

: 2A22442, Rev. A 2A22528, Rev. A 3A22302, Rev. C
2A22385, Rev. S qv. A 3A22439, Rev. A |
2A22419, Re g % o 2 5 (/ f 3A22443, Rev. A

'

11 8

h('v 44 3A22444, Rev. A
4

v f3A22321, Rev. C
d p

applicaTTo)DTESONDRAWINGS"givenonpp1-34and1-35oftheand the *4
n (01/17/83). ,fy ',d; .

I (b) Contents

(1) Type and form e ial .g
Am- /Be ne,utr - rces . = . ~? requirements' ef special form <

r/ D

ckage(ppW d. p/.1
rad hactive(meteEl .. __

f M % 1 i' ;i 0 *'

Maxfmu)m qu dof mateldal |pe r p(2).

25 cu b ''

4 $ / @
~

(Q n $K ly "
,

ievent ecompAsttion of the WEP6. Venting of the sourt) eecepta,

shielding plug due'to e accident c diWons of'tragsgart, shall be provided for'

by drillir,g a 1/4-in'c e in the top' surface of they crew cap (s). The hole

entry of rain water during nh, rubber, or low temperature melt alloy to preclude
shall be filled with p ic

onditio oy4ransport.

7. Name plates on the container must 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:

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

(b) Each package shall be acceptance tested and maintained in accordance with
,

the Acceptance Tests and Maintenance Program of Section 8 of the,

application, as supplemented.
;

5
s

; i

| 351i
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|

Page 3 - Certificate No. 9167 - Revision No. 4 - Docket No. 71-9167 I
I
I

The packaging authorized by this certificate is hereby approved for use under the |'
.

general license provisions of 10 CFR 571.12. i
|

10. Expiration date: December 31, 1998. I
I
I
I
I

REFERENCES |
1

1 I
:i I25, 1982.
.|AmershamCorporationapplicationdatedAugust

Amersham Corporation supplementst aOdbJ ,1 3; March 1, 1988; August 1 andd
September 19, 1991; ar.d Febr y , W and October 29, ,g;

h I
%y I

FOR THE U.S. NUCLEAR REGULAYDRY C0tWISSION
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senc Ponu sie
~ U.S. NUCLEAR REGULATORY COtsestSSION

CERTIFlCATE OF COMPLIANCEimaw
"" 7 FOR RADIOACTIVE MATERIALS PACKAGES

ECERTIFICATE NUMBER b REVistoN NUMBER C. PACKAGE IDENTIFICATaoN NUMBER d.PAGE NUMBER e. TOTAL NUMSEa PAGes

t 9168 8 USA /9168/B(U) 1 1

8. PREAMBLE
s. This certificate is issued to cortsfy that the packaging and contents described in item 5 below. meets the applicable safety standards set forth in Title 10, Code

of Federai Angulations. Part 71,* Packaging and Transportation of Radioact!ve MatensL"
:

b. This certificate does not rehove the consignor frorn comphance with any requirement of the regulations of the U.S. Department of Transportation or other
apphcable regulatory agencies,6ncluding the govemrnent of any country through or into which the package will be transported.

i

s pge,rggs;ssuno oN TNe exsis or A sireTv Analysis RePoRr,or,r,NggGs,ossgN,ogRerytgioN,

Chem-Nuclear Systems, Inc. Chem-Nuclear Systems, Inc. application
220 Stoneridge Drive dated February 26, 1990, as supplemented.
Columbia, SC 29210 m D F-

[Jgt n C @()-//168r
,g y .. ooCx T NuMesa

to is conditional upon fulfithng hkgeq roments of 10 CFR Part 71, as opphcable, and th cohons specified tselow.
'

Th

Q:
s_

d
(a) Packaging g7 7;

(1) Model No CNS811IBB [ '

'

ON r. CA +

(2) Descryon gy ( ;{} } g{
The pa'ctaginds1a%Nieel enca sDIeadshieldsd74-inch OD by 88-inch

high cQ fordaifioicdimaeastierma@hMgh c,Jhe',,caskafs a right circulari1E
cylinder with J)clitID b) y av ty. Jhe walls of the cask

nches encasp)d in 0;75-inch thick innerfi l.
'containttrglea ~ es

steel shWT and Jt n eit'ejrtaff'shellpThe exposed sides of
thepackhig]eareprbvt
diameter wife wrap on l2-inchicen(tgrs>Jind covere(Asith a 3/16-inch thickJ5Q$I* e'rmaljpiirrier conOsting of a 5/32-inch

"

i

steel jackW The bottom weldmeet2 is msde of Met,"3-1/4-inch thick carbon
steel plates. Ae primary lid is' sealed with(Gdouble silicone 0-ring and-

20 equally spaced 2-inch diameter bolts. Theb29-inch diameter centered
' secondary lid is seak;l with a double sHicone 0-ring and twelve equally
1 spaced 2-inch diamet1BiF bhtese.Thejypfhal drain line is sealed with a 3/4-

inch diameter cap screw in'd a9111 cone 0-ring. The lid sealing surfaces are
stainless steel and the space between the double 0-ring seals is provided
with a test port for leak testing.

The top and bottom of the cask are provided with steel encased, rigid
polyurethane foam impact limiters. The impact limiters are secured to each
other about the cask with eight 1-inch diameter ratchet binders. The impact
limiters are 102 inches in diameter and the overall height of the package
with the impact limiters attached is 132 inches.

The package is provided with four tie-down and two removable lifting
devices. Each lid is provided with three lifting lugs. The gross weight of
the packaging and contents is approximately 74,000 pounds.

.
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Page 2 - Certificate No. 9168 - Revision No. 8 - Docket No. 71-9168 I l
I

!

> |
'

(a) Packaging (Continued) |
|

.
. (3) Drawings ;

I
i

'

The packaging is constructed in accordance with Chem-Nuclear Systems, Inc. I
Drawing No. C-110-E-0007, Sheets 1, 2, and 3, Revision No. H. |

(b) Contents ! ;

I |
'

(1) Type and form of material I
I

(1) Byproduct material in the form of dewatered resins, solids, or I
solidified waste cont eg condary containers; or !

-| (ii) Radioactive al in the form o ted reactor components. i ,

(2) Maximum quanti g material per package

) Type B quant of radioactive material, not to c 2,000 times a Type A |
;

i quantity, t atts, and 14,680 pou ' cl u weight of the
i

'

e con ents may include icontents, onda iners, and shor< -

OCFR56)53arenot ifissile rials the gli
_i .

} |

'

,

| exceeded
q

' L- [b plac etween the j6. Except for clo fitti c

movement durin)g cid
secondary cont hiers, componen t cesk ty to prevent i1.

///b cr i a 1

! 7. The cask prima dm e s a r i n r and secor4Lry lid by twelve, I'

er tor g to 500 ft-lbs i 50 I2"-8UNC-2A x 4" h. b d

| ft-lbs (lubricat fp g |.

| 8. Prior to each ship xcept for nts etin( requirements for low |
| . specific activity mat which is transported by ve use vehicle), the I
i packaging must be leak ed in ace'ordance wit Sec on 8.2.2.2 of the I

application. ( l

9. In addition to the requirements of ubpart of 10 CFR Part 71: i
'

I
(i) Each package must meet the acceptance tests and be maintained in accordance I

'

with the Acceptance Tests and Maintenance Program of Section 8.0 of the I
;

application, as supplemented February 22, 1994, |
(ii) The seals must be replaced with new seals if inspection shows any defects or !

'

every 12 months, whichever occurs first. The tests ports and optional drain i

line must be appropriately plugged and sealed prior to transport, and |

I

(iii) The package must be prepared for shipment and operated in accordance with I

the operating procedures of Section 7.0 of the application, j
,

l
i
I
I
I

I ,
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U.S. NUCLEAR REGULATORY COMMIS$10N" $"" cowomows (continued,/;

Page 3 - Certificate No. 9168 - Revision No. 8 - Docket No. 71-9168 !
'

I
I
I

10. (a) For any package containing water or organic substances which could |radiolytically generate combustible gases, determination must be made by ,
i tests and measurements or by analysis of a representative package such that i

the following criteria are met over a period of time that is twice the I
expected shipment time:

|,

- (1) The hydrogen generated must be limited to a molar quantity that would |be no more than 5% by volume (or equivalent limits for other i,

j inflammable gases) of the secondary container gas void if present at
STP (i.e., no more than 0.063 g-moles /ft* at 14.7 psia and 70*F); or t||i

| I
L (ii) The secondary contai a cavity must be inerted with a diluent I

to assure that s
.

i to 5% by volume in those |portions o age which coul v ydrogen greater than 5%.

. For any packagNTlivered to a carrier for tran p(, the secondary I
i container mu Ye prepared for shipment in the saw nner in which I

determinati or gas generation is made. Shi riod begins when the I

package i ep sealed) and must be co e'd n twice the expected |
'

,_'shipment y ; ).

I l
: (b) Foranyforkagecon 19 ma dioacti concentration not I-

exceediqM hat for I ifi vi it ial, and ipped within 10 1

Idays of Neparat n, ! '' h i y q~ ven ing o @ ums or other4

seconda
- terminati a), ne ned not be made, and |thetime$wontai ,%

'

gstr 1511~ni .a gj |
8 |s

11. The package aut ize s t i
<

c i 1 here pprov for use under the I
;

- general license vis F J 'I Q |
' ' I

||12. Expiration date: pe30,200 '' li
!RE ENCES

r p 26, 1990. |
Chem-Nuclear Systems, Inc., appl i d d

Supplement dated: February 22, 1994. |
'

i i
1 FOR THE U.S. NUCLEAR REGULATORY COMMISSION | |

&
'

Cass R. Chappell, ection Leader |.

Cask Certification Section g

Spent Fuel Project Office i'

Office of Nuclear Material Safety i
I and Safeguards I

Date: June 23, 1995 I

i
I'

Ii

I
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sencPonessie

U.S. NUCLEAR REGULATORY CoastetSSION
CERTIFICATE OF COMPLIANCE*al

so CFR 7 FOR RADIOACTIVE MATERIALS PACKAGES

1 a CERTIFICATE HUMBER b REYlSiON NUM8EM s. PACKAGE IDENTIFICATBON NUMBER e PAGE NUMBER e. TOTAL NUMBER PAGES

9176 10 USA /9176/A 1 a

2. PREAMBLE
4. The certtfecdte is taeued to certify that tne packagiry and contents described in item 6 below, meets the appleable safety standards set forth in Title 10. Code

of Federal Reguistions. Part 71," Packaging and Transportation of Radioactwo Matenal."

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

3 18 T ISISSU THE BASIS OF A SAFETY ANALYSa$ RE 08 TN CKAG S O APPL CA ON

Pacific Nuclear Systems, Inc. NUPAC application dated February 29, 1988,
Brookside,0ffice Park as supplemented.
One Harbison Way, Suite 209
Columbia, SC 29212 $.- h.R R. r G n ,c

_\ e. ooCKET NUMBER "f ] _ g }76 r

s (J W,
e coNomoHs<

This certificate is conditional upon fulfilling,therequirements of 10 CFR Part 71, as applicable, and the condbbons specthed below.

T U.6-

(a) Packaging C7) h f7 ~/I4 % MW
(1) Model Nos%: NUPAC 147210L1 NUP&;1,4/2104, CNSI 14-215H. Series A, LN 14-195L,

7 / Q %''
and LN 14-"t95H) / >\ , m.

<. w i
. &mJ Q.

;+ .. .g yG t

(2) Descripppn p,p- s'~' W -

Steel eriSsed TY ph @e~dnasks or?1 specti ibact1itymaterial. The
dth i 77 25Wnch ID%y 80.25-inch IHfcasks are rightMi cdlar'cyj ur bis

cavity. e waHs- ciheScads bidrita'h a leadithickr(eit ranging from 1.25 to
1.88 inch @esyncasedMR38Mic4ttAtkber steel she71 and 0.88-inch thickL

P

outer steel shell.PThhtopAer?andM}b~ottom ar Jmade up of two steel
plates withMMckness of"2.Ci/ich'esV ThEprimary/ cisk lid is secured to the
cylindrical (ad body by eicjfitQ.1}}'/4-inch rachetsbinders. An optionaly
secondary lid isAentered in the primary lid and.is secured to the primarym
lid with eight, 3/4-inch studs and nuts. EacR9id is provided with a
Neoprene gasket seal.DheJ@ asks may bedrovided with an optional 12 gaugestainless steel liner (sea eTkd'$ong all edges), an optional lid vent
line with pipe plug, and an opfional 3/4-inch dri.in line with pipe plug. The
casks are provided with four equally spaced lifting / tie-down devices. The
primary lid is provided with three lifting lugs and the optional secondary i

lid is provided with one lifting lug. The casks gross weights range from '

51,600 to 58,400 pounds.

Model OD, Lead Tk, Top Tk, 80ttom Tk, Gross Wc,
Number inches inche L inches inches counds__

NUPAC 14/210L, LN 14-195L 82.25 1.25 4.0 4.0 51,600
NUPAC 14/210H, LN 14-195H 83.5 1.88 4.0 4.0 58,400
CNSI 14-215H Series A 83.8 1.85 4.0 4.0 58,400

:
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Page 2 - Certificate No. 9176 - Revision No. 10 - Docket No. 71-9176 I

I

I

5. (a) (3) Drawing !
I

Model Nos. NUPAC 14/210L and NUPAC 14/210H I

I

IThe packages are fabricated in accordance with Nuclear Packaging, Inc.,
Drawing No. X-20-306-SNP, Sheets 1, 2 and 3, Rev. A. |
The packages may include an optional removable shield insert fabricated in |
accordance with Pacific Nuclear Drawing Nos. PS-121892-1 and PS-121892 I
submitted on December 21, 1992. |

AR Mg jModel No. CNSI 14-215H Ser

ThepackageisfaMche in accordance witd Chem-Nuclear Systems, Inc., i

Drawing Nos. 2 540,;t08, Sheets 1 and 2, Rev. D,'f a)Mi 24500-5, Rev. 2. |

include an optional removable shib nsert fabricated in IThe package
I

Chem-Nuclear Systems, Inc., + Drawing' C-Il9-B-0017, Rev. 2.accordance w
|pg /

/[Model Nost . LN 14-19504and LN 14-195H i

The packk s are fa at 4 in5&brdanc[dib LN Tech' gies Corporationo

Drawingg.5025-M- , 56 et g and h v$ 0. |

(b) Contents b- n'. 1 >f// !
1' ' ||bf?> %,v

.

! JGW 8 I

"'

Typeand@formo
|

eri
'

,

#
(1) -

;,

(i) Dewatered, so _in N ngtiie equirements for low

s pe c i f f d"ac t i v i ty"m' ate r i a CM@it9econdafy'c ont a itjirr s ; o r|V ' ts / y %t g i

(ii) Activated (o)jdcomponents'Weet7ngthereq%
uirements for low specific I

activitymater/al,insecondarycontainers I

|/ +

(2) Maximum quantity of ma{siba] ger ac,k eJ[

Greater than Type A quantity of radioactive material which may contain i

fissile material provided the fissile material does not exceed the limits in i
10 CFR 971.53. The decay heat load is limited to 9 watts. I

I

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 a
the following criteria are met over a period of time that is twice the i
expected shipment time: |

.

I '

(i) The hydrogen generated must be limited to a molar quantity that would be |
lno more than 5% by volume (or equivalent limits for other inflammable ;

gases) of the secondary coptainer gas void if present at STP (i.e., no I

more than 0.063 g-moles /ft at 14.7 psia and 70*F); or I

I

I
'

(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 | l

|
the package which could have hydrogen greater than 5%. i ]

| ;: . ,, ...... ... ........ ..

--- - - - - -
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***" " "'* * ** * " ***"*** * * conomous (conunued) |m
|
I

Page 3 - Certificate No. 9176 - Revision No.10 - Docket No. 71-9176 I
I

I

6. (a)(continued) !
I

For any package delivered to a carrier for transport, the secondary container I

must be prepared for shipment in the same manner in which determination for I

Igas generation is made. Shipment period begins when the package is prepared
(sealed) and must be completed within twice the expected shipment time. |

(b) For any package shipped within 10 days of preparation, or within 10 days !
after venting of drums or other secondary containers, the determination in I

(a) above need not be made, and the time restriction in (a) above does not I

Iapply.

7. Maximum gross weight of the co kjostainers, shoring,andoptional,

D 4.qAshield insert is limited.tv 6,'000 pounds. l
I

containers and the Ag[k cavity to minimize movement durirwJgormal conditions of|
Exceptforclosefittggcontents,shoringmustbeplaced-petweensecondary I8.

transport. N > f ;

9. The lid and the feldplugl{tinglugsmust 1MC$ sed forj}ifting the cask, and|must be covered, w transit 3 y ( |
It'" A

herd ~or (rbot ) -f+ain line W a lid vent line as
x

I
10. The cask must $ rovided i Ishown in the d aking i de{

c#dd? =t tb le.ak tes p he package.
hW !/d b'

,

10C{R,artg |
e su i11. Inadditiontoyiyre

SpgYg(a) Priortoephshipmentyfthe[ya pre d sea'ts if opened (or if I
t

Isecurity seilhis tirokenV,-aust3x, art; he seam)must be replaced with
new seals ifMnspecti6idshows/ahM. factse6f%very tGe)ve (12) months, which |

eht%es mu E sealed with iever occur ftysIt. Cavity dratp
'p(ipe plug thappropriatesea}an applied to* - s.

(b) EachpackagingmusbeetJheAcceptanceTes).sandMaintenanceProgramof: I

I

Model Nos. NUPAC 14/210L andh.%iDPW14}}E10H,%%f e
. |

|

Section 8.0 of the application. I

I

Model No. CNSI 14-215H Series A I
I

Chem-Nuclear Systems, Inc., Document No. CNSI 9176-51, Rev. 1, Section 4.0. |
!

,

Model Nos. LN 14-195L and LN 14-195H
l
ILN Technologies Corporation Procedures WM-036, Rev. A; WM-026, Rev. B; and

WM-013, Rev. F. |

(c) The package shall be prepared for shipment and operated in accordance with !
the Operating Procedures of: 1

I
IModel Nos. NUPAC 14/210L and NUPAC 14/210H

,

Section 7.0 of the application. |
'

. . .
'

__ ..... . . . _ .
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jus. - m m yc e m
%"" cowomous (contmu.a,

Page 4 - Certificate No. 9176 - Revision No.10 - Docket No. 71-9176 I
I

I

11. (c)(C6ntinued) |

!| Model No. CNSI 14-215H Series A
I

Chem-Nuclear Systems, Inc., Document No. CNSI 9176-S1, Rev. 1, Section 3.0. |
Model Nos. LN 14-195L and LN 14-195H |

!,LN Technologies Corporation Procedures WM-025, Rev. C.
2

12. The ratchet binders on the cask lid must be torqued to 100110 ft-lb. I
,

b(#ccordancewith10CFR671.85(c).13. The cask body and each cask ib

14. Thepackagesauthorized6y his certificate must beia) sported on a motor vehicle, !
railroad car, aircraf , Tnland watercraft, or hold or de of a seagoing vessel I

Iassigned for the so se of the licensee.

his certificate are hereb approad for use under the |The packages aut p ze @ ions15. t j
generallicensegvis CFR 571.12.

16. ExpirationdatebMay31,l_m j
I

.REF'ERENCES< . +^#^ T2 -

' 1|| |Y OQ QiM ..

988p{f
-

ationjdadud4~n.
NuclearPackaging, Ige),ap3pA ~!]| :

g i,

1

1 19gff
' - %~

!T1993. j'Supplements dated: A

Pacific Nuclear suppleMts datM v50ctMh[ ?3?andmber 2 @sd21,1992.
I

Chem-NuclearSystems,Incdsupplementsd$tpd(:h uxf \y9Nebruar/y 19 eTil April 21, 1988; and|

I
g/ w

January 18, and April 29, 19 [
NI |NUS supplement dated: November 22,Yf98 i

LN Technologies Corporation supplement dateci: February 16, 1988. |

Scientific Ecology Group, Inc., s w lement dated: April 30, 1993. !
I

FOR THE U.S. NUCLEAR REGULATORY COMMISSION I

C Qhar esN |
. MacDonald, Chie i

Transportation Branch I

Division of Industrial and I

Medical Nuclear Safety, NMSS
g

ate: i

I

|
I

I

I
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pagePoneseis U.S. NUCLEAR REGULATORY COtetetSSION

CERTIFICATE OF COMPLIANCE*su
" cni n FOR RADICACTIVE MATERIALS PACKAGES

1.s CERTIFICATE NUhSER D REVt&#0N NUMBER c. PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER e. TOTAL NUMBER PAGES

9177 6 USA /9177 /A ! 8

s.PREAMett
|

a. This certifcete e issued to certify that the packaging and contents desenbod in item 5 below, meets the appleable sefety standaros set forth in Title 10. Code

|
of Federal Regulations. Part 71," Packaging and Transportation of Radioact6ve Material."

I b. This cernficate does not releve the consignor from compience with any requirement of the regulations of the U.S. Department of Transportation or otner

l appleable regulatory agences, meluding the govemment of any country through or into whch the package will be transported.

|

!
q a. g ges y s;ss guoN mE sAsis or A sArETv ANAtysisggmyggEsygCgA

oN

l

Pacific huclear Systems, Inc. NUPAC application dated February 29, 1988,
Brookside Office Park as supplemented.
One Harbison Way, Suite 209 [hi g q "f f .iu//,

T-
8

, \ y&Columbia, SC 29212
c. oocKET NUMBER 7],Q}77'

g k,) Ng
4. cONDmONS

This cattsficato is condit6onal upon fulfilling the requirements of 10 CFR Part 71, as appleable, and the comettions specified below.

'k* Qs.

I r) Sh
M@(a) Packaging -

4 NM0\and LNJ0-135A,AM
~

F y) Yi { {$.Gd
(1) Model N 4 : NUPAC 10 .m

$ 5''

(2) Descripdon % g ,N ( j / /,o} .Q Q
1, i. wd, . %

ad casks f#leitspesific act19ity material. The
Steel engaseddead sMey'*Ei}iMers(withfa"66.0ainch IRby 73.0-inch IHcasks W righpicjrcular'

encased (Jhe waTF(s GthMsasks joost3fn'a l'eadhhickness of 2.75 inchesshelp'in'd 1.13: inch thick outer steelcavity.
1$ 0.50-1 ck thir.1Q 6r(sten (tar (1sade up3

shell. TJd top 'ctRT ' se$tas wo steel plates ranging
in thicknnpfromi .'0'to 3A nches. %$iirimary sk lid is secured to the2
cylindrical cask body by eight'eL1il/4sWh rachet inders. An optional.

secondary li"dT4 centered ivtS.I rimary"' lid andits secured to the primaryp
,

lidwitheightD3J4-inchstudsandnuts. Each34disprovidedwitha
Neoprene gasket real The casks may be.provMfed with an optional 12-gauge>

stainless steel liner.hseal weided 4]oaKall edges), an optional lid vents

line with pipe plug, and Wo#foriif,3/4-inch drain line and pipe plug. The
casks are provided with four equally spaced lifting / tie-down devices. The'

primary lid is provided with three lifting lugs and the optional secondary
lid is provided with one lifting lug. Each cask has a gross weight of 56,500
pounds.

I

i

i

f

360 i
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I

I

5. (a)(3).'. Drawings |

|Model No. NUPAC 10/140
|

The package is fabricated in accordance with Nuclear Packaging, Inc., I

Drawing No. X-20-308-SNP, Sheets 1, 2, and 3, Rev. A. |
Model No. LN 10-135A |

|

The package is fabricated in accordance with LN Technologies Corporation I

Drawing No. 5025-M-2005: Sheets 1 and 2, Rev. O. I

b(b) Contents

!(1) Type and form o a3) ial-

(i) Dewatere _

id, or solidified waste, meetingh requirements for low I'

Ispecific tivity material, in secondary &/contakter)s or |
; '

QQ ,,

(ii) Activ soliit nents meeting t rements for low i

ntainer() I

al,Jy/ (pd
'

specif1 activi eco

% Ira'
.

- tity of na a per packag ..
>

r - I
(2) Maximum Ie s rum y

'ter[idlwhf3maycontainin |Greater bran Ty hque of radio a

doef, not,*:Dirceed the limits in i _fissile materia vid t gip o ' a
'.

10 CFR 57f.53. ; ce #imite ' 24 watts. i

6. (a) Foranypabgec . bly c subst6n:es which could'

IradiolyticaDyJeners 'e%mbuM%3Eggsesgdeterminacon must be made by Iments or'by(analjsisnf#aTiepresendt'ive package such that
testsandmeaeGrj)jtpriaaremettdye'}a'periodofr 'that is twice the !the following'ef

] expected shipment 4me: I
/ I 1

(1) The hydrogen generattiiLmust b limitedIlo a molar quantity that would be I
'

no more than 5% by vdlumR(o u%1ent limits for other inflammable j|
,

t

gases) of the secondary copta ner gas void if present at STP (i.e., no i
more than 0.063 g-moles /ft at 14.7 psia and 70*F); or i

'

I

(ii) The secondary container and cask cavity must be inerted with a diluent to I

assure that oxygen must be limited to 5% by volume in those portions of I
|<

the package which could have hydrogen 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 I ,

gas generation is made. Shipment period begins when the package is prepared I
'

(sealed) and must be completed within twice the expected shipment time. |

(b) For any package shipped within 10 days of preparation, or within 10 days |-

after venting of drums or other secondary containers, the determination in Ij

(a) above need not be made, and the time restriction in (a) above does not I
apply. |

|361
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I I

Il 7. Maximum gross weight of the contents, secondary containers, and shoring is limited i

to 15,000 pounds. I

I
I8. Except for close fitting contents, shoring must be placed between secondary
Icontainers and the cask cavity to minimize movement during normal conditions of |

transport. i
I

9. The lid and the shield plug lifting lugs must not be used for lifting the cask, and I

must be covered in transit. |
10. The cask must be provided with either (or both) a drain line or a lid vent line as |

'

shown in the drawing in order tgro{d{annethod to leak test the package. i

C <* / I

11. In addition to the re rgepen s of Subpart G 94 CfR Part 71: 1

id seals if opened (or if I(a) Prior to eat shipment, the packaging Neoprene
Thh)e9smustbereplacedwith |1security se S s broken), must be inspected.

new seals ifsipspection shows any defects or very . twelve (12) months, which i
everoccu(syfirsth,C,avitydrainandvent. 'mustA e sealed with I

e- '
hreads.0

appropriate seal 2t ''
.%ied to the pip /

I
|N -n

(b) Eachpadkagingmusk'
. the Tcrep(tance

, u
sits and Maintenance Program of: I

~

\ &1 V I

Model NgNVPAC .10[qq' [y j"'^~ Jh , , @ |14 (o.
.-- gMW j I

1,n# 4,0|</, g""#
t** JQ

Section(00 of\fhe1 a%
~

pS t%i..! . I

"***' " ?f h h f cf
LN Technolo'gies Corporation Proc $dures WM-036, RevCA; WM-026, Rev. B; and i

WM-013, Reng y "*W/" "

I(c) The package sh ljte prepared for shipment and.aperated in accordance with
' Ithe Operating Proc 4dures of:

Model No. NVPAC 10/140 ~k . i
|

Section 7.0 of the application. I

I

|Model No. LN 10-135A

LN Technologies Corporation Procedures WM-025, Rev. C. |
|

12. The ratchet binders on the cask lid must be torqued to 10010 ft-lb. I

I

The cask body and each cask lid must be marked in accordance with 10 CFR 971.85(c). j13.

14. The packages authorized by this certificate must be transported on a motor vehicle, !
railroad car, aircraft, inland watercraft, or hold or deck of a seagoing vessel I
assigned for the sole use of the licensee. I

I
I
I

|362
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15. The: packages authorized by this certificate are hereby approved for use under the !
general license provisions of 10 CFR 571.12. I J

l

16. Expiration date: May 31, 1998. |
|

REFERENCES !
I

Huclear Packaging, Inc. application dated February 29, 1988. I

I

Supplements dated: April 19, 1988; and February 16, 1993. |
b |NUS supplement dated: November ,E 965

f. \, 4 I
LN Technologies Corporat on, supplement dated: February 16)s1988. I

Scientific Ecology Gr Inc., supplement dated: April 30 993.
; A Y,
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U.S. NUCLEAR REGULATORY CotetAISSION

CERTIFICATE OF COMPLIANCE** |
io crR n FOR RADIOACTIVE MATERIALS PACKAGES

1 a camnCATE NUMBER D REVISION NUMBER CJAWAGE CENTW6CATON NUM8CR d PAGE NUMSER e. TOTAL NUMBER PAGES

9178 6 tKA /017R /a 1 '

. PREAmeLE
s. This certificalte is lasued to certify that the packaging and contents described in item 6 below, meets the appiscable safety standaros set forth in Title 10. Code

of Federal Regulations, Part 71,"Packagmg and Transportation of Radeosctive Material"

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

8 8 CERT 15 ISSU . " ? 18 OF A SAFETY ANALYSIS RE OF C G ES PPLICA CN

Pacific Nuclear Systems, Inc. NUPAC application dated February 29, 1988,
Brookside. Office Park as supplemented.

M'ET NUMSERRFn//
One Harbison Way, Suite 209
Columbia, SC 29212 C -Q7j,q1yg/,k V c. DW

Neb $te le condmonal upon fumtiene thefroments of 10 CFR Part 71, as applicable, a cohtsons specified below.'

u&j'
g

h x
(a) Packaging _

\g\tAh O
D / 7

z / p,
and LN-7 l00 (

(1) Model Nd.q: NUPAC 7/1

(2) DescripQ., M(Q () y {? g)6'

1 p- q (pn e4 vy p q s fig
Steel epp) sed Aed sM;e1 ed casks fod(ew; specific act3ity material.The:

casks aue righjdtyculaiGdflilindershHt a"75 5 Lit}ch I(tsy 40.75-inch IH
cavity. Jpe wab c'f-the"thN %di$ih a 1had5 thickness of 3.00 inches
enca s ed (#0. 38dahth i ck~f waari ,s leels shelV5nd 0.88Mr.ch thick outer steel
shell. toe top 'cdim74E.cVskSetts tre'1inde up offwo steel plates rangingin thickndssffrom"f.01.0 3,5?fnchis.@TFprimary
cylindricaKcask body by eit.1 tlil-Q/4-4sgh rachet.,.chsk lid is secured to the6 tsinders. An optional
secondary li'dp centered irr'th_e. primary lid andds secured to the primary;

Each 41'd is provided with alid with eight,eT34-inch studs and nuts.

stainless steel linereheal welded along,proviidsd with an optional 12-gauge
, The casks may beNeoprene gasket seal q

fall edges), an optional lid vent
line with pipe plug, and aiojii@n%3/4-inch drain line and pipe plug. The
casks are provided with four equally spaced lifting / tie-down devices. The
primary lid is provided with three lifting lugs and the optional secondary
lid is provided with one lifting lug. Each cask has a gross weight of 48,900'

pounds.

,

364
__________________
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|
-

5. (b) ' Drawings !
I

Model No. NUPAC 7/100 1

1

IThe package is fabricated in accordance with Nuclear Packaging, Inc.,
Drawing No. X-20-309-SNP, Sheets 1, 2, and 3, Revision No. A. |
Model No. LN 7-100 I

I

The package is fabricated in accordance with LN Technologies Corporation I

Drawing No. 5025-M-2005, Sheets 1 and 2, Revision No. O. |
b !(c) Contents

#
(1) Type and fo f aterial

Qi. \twa ered, solid, or solidified waste eting the requirements I(i)
Qlow specific activity materialg peondary containers; or |

(A %, b A~ I

(ii) g etiva lid components mee'tt dhe requpements for low I

specifit y g(,al, i _ondary c4ntainers.
|hr 6

Q r) + pef p)acria 4 - I
-

(2) Maxiqmt quantityto
4 p |m ~

, ,,

Greaterthanjifpe' t of raff verpjajerialhhichmaycontain i

fissil J$iffleanater'iakdoeCact exceed the limits i

of 10"e matechl
.

h ; 6&d 191Asited 42h17 watts. I

"

CFR 97 Jh ti
; A Ny % |

6. (a) For any packige con j g g ); '-'anic subst$(ces which could I
p

tand
radiolyticau y genetate mb'4s )bWhasesgpe"termina} ion must be made by |tests and meas 6r.ements or%y 4,1aalystedf*a arepres p.ative package such thati

d

expected shipme$t,teria are met %ve'r}a' period of
the following'c me that is twice the i )~/nt J e: I

(i)Thehydrogengenerat$d-mustbelimitektoamolarquantitythatwouldbe I

no more than 5% by vo~1umedoWEquivalent limits for other inflammable .|
gases) of the secondary coptainer gas void if present at STP (i.e., no a
more than 0.063 g-moles /ft at 14.7 psia and 70*F); or i

I
(ii) The secondary container and cask cavity must be inerted with a diluent to I

assure that oxygen is limited to 5% by volume in those portions of the |package which could have hydrogen greater than 5%. i
I

For any package delivered to a carrier for transport, the secondary container i

must be prepared for shipment in the same manner in which determination for I

Igas generation is made. Shipment period begins when the package is prepared ;

(sealed) and must be completed within twice the expected shipment time. |
|

|

|

|

|
'

I

1 | ,

365 | |
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1

(b) For any package shipped within 10 days of preparation, or within 10 days i

after venting of drums or other secondary containers, the determination in I

I(a) above need not be made, and the time restriction in (a) above does not
apply. |

7. Maximum gross weight of the contents, secondary containers, and shoring is limited |
to 13,000 pounds. i

I

I
8. Except for close fitting contents, shoring must be placed between secondary

Icontainers and the cask cavity to minimize movement during normal conditions of
transport. |

9. The lid and the shield pl g h4ng1 kf e used for lifting the cask, and !
must be covered in transjt. I

V ap i
I

The cask must be prov[ded with either (or both) a drain ft)pe or a lid vent line as|
10.

shown in the drawign order to provide a method to leaY est the package.A P. ,

In addition to t(eyeqQempts of Subpart G of 104 R'PartA: i11.

ka!11dseaf[lifopened(orif(a) Prior to Ic'hship t e packag ng
Isecurity &eal is broken m'ust'54> rrspdctPJSThe seals /1nust be replaced with

new seals;ff inspectioic)(slidws afiy d4fectskir4very twelk (12) months, whichI

ever occurs first. Cadtybfd4E6-vestdijes must beTealed with !
appropriitif sealarif,appj4eddo

tJ|1W Cp (g @th ' ads.<Maint@enanceProgramof:
-i

i

| .[$ e |f) Wi 4 '

Each pack (aging mGs , et t
,

tg ace TestsMa I
(b) *- g t+ ;V % Igg _

ga j-gbg h I

gh U- JModel No. NOPAC 7MM % [p ,, K [M
N@*

|V

Section 8.0 o fthe application /!;}D W Q i
i

Q;, &b
Model No. LN 7-100, p i

LNTechnologiesCorporation,P(ocedurtsAMh6,Rev.A;WM-026,Rev.B;and I

WM-013, Rev. F. A ' 'K b .|
'

|

1 (c) The package shall be prepared for shipment and operated in accordance with I
Ithe Operating Procedures of:
I

Model No. NUPAC 7/100 |
'

Section 7.0 of the application. i
I

Model No. LN 7-100 |

I

LN Technologies Corporation Procedures WM-025, Rev. C. |

!12. The ratchet binders on the cask lid must be torqued to 100110 ft-lbs.
I

o3. The cask body and each cask lid must be marked in accordance with 10 CFR s71.85(c).

L _________ ____m j
_ _ _ __ _ _ _ _ _ _
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I

14. The p'ackages authorized by this certificate must be transported on a motor vehicle, | i

railroad car, aircraft, inland watercraft, or hold or deck of a seagoing vessel I |
'

assigned for the sole use of the licensee. I

i
15. The packages authorized by this certificate are hereby approved for use under the |

general license provisions of 10 CFR 671.12. ;
I

16. Expiration date: May 31, 1998. I

I
I

I
REFERENCES

bd bdyky1988.Nuclear Packaging, Inc., applicat

j Supplements dated: April (9h 88; and Februrfy 16,199 h
# I

| NJ QNUS supplement dated: byember 22, 1985.

| LN Technologies CorpoCation%pplement dated: Februar j1988/-'
|

Scientific Ecology Grdu|p, Inc%%.7.. supplement-< fated:
' r i / |

A 0,1993C 1 i
I
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U.S. NUCLEAR REGULATORY COtNAISSION
CERTIFICATE OF COMPLIANCE=

" " ' FOR RADIOACTIVE MATERIALS PACKAGES

1 a CERTFICATE NUMSER D REVISION NUMBER c PACKAGE IDtMTIFtCATION ,*'""9 c.PAGE NUMBER e. TOTAL NUMSEA PAGES

9179 6 US A /4174 / A 1 a

2. PREAMSLE
a. Thes certificate is lasued to certify that the packagmg and contents described in ttom 5 below, meets the appheable safety standards set forth in Title 10. Code

_

of Federal Hegulations, Part 71. " Packaging and Transportation of Radioactive Matenal"

b. The ceroficate does not reheve the consigrior from comphance witn any requirement of the reguistions of the u.s. Department of Transportation or other
apphcab6e reguletory agenc6es, metuding the government of any country through or into which the package will be transported.

3. THl$ i ISISSUED THE BASIS OF A SAFETY ANALYSIS OF KAGE ES O A ICA ON

Pacific Nuclear Systems, Inc. NUPAC application dated February 29, 1988,
Brookside. Office Park as supplemented.
One Harbison Way, Suite 209

h. oocKET NUMBERR' E o / / ,
O
k lColumbia, SC 29212 5 Q

.. \ 7]_q}yqFv c

cart cata is cond6tional upon futfilhna r trements of 10 CFR Part 71, as apphcable, a d chons specified below.

$. .. Oa
4

(a) Packaging CQ ,6 0\

E4 Wh 694 *

(1) Model Ng,: NUPAC 6/J KNUPAC-6,+/300H(,LN4:80L, andA.N 6-80H
p3,., (/'

[~'m(.i. %.<-g C
mn

(2) Descrip(on k [
edcasksfo/)ispecificact1Vitymaterial.L ms

Steel enpased l(ad shre
-

Ther#fo'e

casks a'redrighh6gcuTarfflyndgrppit(~a11&O inch ID.'by 62.0-inch IH
cavity, he watts oTothPcask( pentafn a leathtliickness ranging from 2.43 to
3.56 inc ' encasedsin 0.60-{ihg pik inner' steel slibil and 1.13-inch thick
outer st e shelFLTIMtsp%evgdHisIJ6askMttom animade up of two steel

rtxamo tid.Th inches &The primary cask lid is
plates ra6 pg in thicknessd'ask; bold) b9ijjght, 1-174-inch rachet binders.secured to he.cylindrihalLc An

optional secTmbry lid is cEntefedln the" primary >Nid and is secured to the
primary lid wihygight, 3/4-inch studs and nuti> Each lid is provided with a
Neoprene gasket seal. ,The casks may be,provfdsd with an optional 12-gauge
stainless steel liner!Qseal welded a ongfall edges), an optional lid vent
line with pipe plug, and im'oiff{onR}3/4-inch drain line and pipe plug.The
casks are provided with four equally spaced lifting / tie-down devices. The
primary lid is provided with three lifting lugs and the optional secondary
lid is provided with one lifting lug. The casks gross weights range from
42,900 to 53,900 pounds.

Model 00, Lead Tk, Top Tk, Bottom Tk, Gross Wt,
Humber in hes inches inches inches counds

NUPAC 6/100L, LN 6-80L 69.11 2.43 4.5 4.5 42,900
NUPAC 6/100H, LN 6-80H 71.37 3.56 6.0 6.0 53,900

,
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|
|

S. (a) (3) Drawings |
|

Model Nos. NUPAC 6/100L and NUPAC 6/100H I
I

The packages are fabricated in accordance with Nuclear Packaging, Inc., 1

Drawing No. X-20-310-SNP, Sheets 1 and 2, Revision No. A. |
Model Nos. LN 6-80L and LN 6-80H !

I

The packages are fabricated in accordance with LN Technologies Corporation I

Drawing No. 5025-M-2005, Sheets 1 and 2, Revision No. O. |

aREG 9 |(b) Contents

(1) Typeandfo(p material !

(1) Dewatered olid, or solidified wastes, meethhe requirements for low
specifi'cuctivit t il in secondary contatpers; or

(ii) Acti (ted s%y ma er a , W A |p
oltd onents meeting heIry[6irement for low specific I

,

'

acti fy mated secgn(a c ai % s. I

(2) Maxgmquantity grp -

,

Grebter tha Typeg '

tity of ive/shteriia which may contain
i l

WHt matsrfal doennot exceeo the limits i l2~' fissHe ma 11 p 10tho [f]lof Iti TFR fl $53/ ,, inde )pp ;ffoad isfffaited3p 9 watts for the I

Model,,460s. RtW)$ fl0$ ps'and6 atts for the Model I

Nos. WPAC 6)r1 Gand331 I

lW KJ % \ Q
6. (a) Foranypackad'e, con'tainifigwa riando 'anic substances which could !f

radiolytically nerate combb's (bW gases, detgniifnation must be made by I
tests and meas cements or by analysis of a repraiiintative package such that I

thefollowingcrtthiaaremetoverape$riodoY~timethatistwicethe
I

expectedshipmenttimeJp

(1) The hydrogen generated must be limited to a molar quantity that would be i
'

no more than 5% by volume (or equivalent limits for other inflammable I l

|gases)ofthesecondarycoptainergasvoidifpresentatSTP(i.e.,no |

more than 0.063 g-moles /ft at 14.7 psia and 70*F); or
|

(ii) The secondary container and cask cavity must be inerted with a diluent to |assure that oxygen is limited to 5% by volume in those portions of the i
package which could have hydrogen greater than 5%. I l

I
'

For any package delivered to a carrier for transport, the secondary container I

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 g

(sealed) and must be completed within twice the expected shipment time. I
I

(b) For any package shipped within 10 days of preparation, or within 10 days I
after venting of drums or other secondary containers, the determination in I

(a) above need not be made, and the time restriction in (a) above does not |apply. I
I

. . . ........ . . . . . . . . . . . . . . .
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I

I <

7. Maxi' mum gross weight of the contents, secondary containers, and shoring is limited .!
to 15,000 pounds. |

I
0. Except for close fitting contents, shoring must be placed between secondary I

. containers and the cask cavity to minimize movement during normal conditions of j ;

transport. i ,

'

I

9. The lid and the shield plug lifting lugs must not be used for lifting the cask, and j
must be covered in transit. I

i
I10. The cask must be provided with either (or both) a drain line or a 11d vent line as

shown in the drawing in order og th d to leak test the package,

b R Part 71:11. In addition to the re igmentsofSubpartG

(a) Prior to eachdh ment, the packaging Neoprene idyeals if opened (or if I

Isecurity seah Ys broken), must be inspected. The-s is must be replaced with
new seals ifUnspection shows any defects or every* Ive (12) months, which |

sfirsthCavity drain and vent Jin'e 'must, sealed with yever occu
appropria # sealant lied to the pipe p

N ,-wi f, M,$hreads.0 |
1

;

(b) Each pac'kaging musti e Atteptance fs and Maintenance Program of: I

ee FM // | \M U l
I

Model Noh NUPAC 6/100L Ja MPAC4/4 D ~

$ Ipe;&f ,/ /w tw am
Sectiong0of pfl {{ 3jon. r ,

Model NosetN 6 BGib 6-8 Y. 4Y I ,h M % 'l
m ww: WMv_ A O |

LNTechnolOiesCorporati.onfroceduresgi036,RevC3;WM-026,Rev.B;and gs

Jj| y>y j</ % yWM-013,Revyf "
7 % M |e jr

(c) The package sh ,aH,be prepared for shipment and g erated in accordance with Ij Ithe Operating Proce'durej of:
J

"p*
'
*

se ,> a r g
Model Nos. NUPAC 6/100 and NLTPAC"'6/190H

Section 7.0 of the application.
I

Model Nos. LN 6-80L and LN 6-80H I
I

LN Technologies Corporation Procedures WM-025, Rev. C. | ,

1

12. The ratchet binders on the cask lid must be torqued to 100110 ft-lbs. I

I
13. The cask body and each cask lid must be marked in accordance with 10 CFR 971.85(c). |
14. The packages authorized by this certificate must be transported on a motor vehicle, !

railroad car, aircraft, inland watercraft, or hold or deck of a seagoing vessel I

assigned for the sole use of the licensee, il
i

I15.
IThe packages authorized by this certificate are hereby approved for use under the

general license provisions of 10 CFR 971.12. |
,.

'I
i,- _ , . . . . ,. c . , - , ..
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|""""""*C * ** conomons (continued >m

Page 4 - Certificate No. 9179 - Revision No. 6 - Docket No. 71-9179-

16. Expiration date: May 31, 1998.

REFERENCES

Nuclear Packaging, Inc., application dated February 29, 1988.

Supplements dated: April 19 and 26, 1988; and February 16, 1993.

NUS supplement dated: November 22, 1985.

Scientific Ecology Group, Inc., su p ng ril 30, 1993.

LN Technologies Corporationg6pj ent dated: Februaryg,1988.
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U.S. NUCLEAR REOULATORY COASIBIS400N
penc Ponas sis CERTIFICATE OF COMPLIANCEem
""" FOR RADIOACTIVE BAATERIALS PACKAGES

a gv o~ ,c== cegggrg u.=a . , nog ~u
e

. Torp u,-ia raoa.gn ,.u ,

( a. n.cen e is ued io enn in. me nac.a ing and conten. de.c,.ed in n- s eeiow. rnee. in. a
.cabie-,,y sianda,ds set to,orme io. cod.e~~a..

of Federal Roguentions, Part 71,"Packag6ng and Transportation of Radeosctive Material"
I

b. TNs certificato does not reiseve the consignor from comphance with any requirement of the regulations of the U.S. Departrnent of Transportation or other
applicable regulatory agencies. 6ncluding the govemenent of any country through or into wNch the package wdl be transported.

DESIGN DON
& THIS CERTFICATE 18 BB8UED ON THE BAS 8$ OF A SAFETY ANALYSIS REPORT

Nuclear Packaging, Inc. Nuclear Packaging, Inc. application dated
1010 South 336th Street dated March 31, 1983, as supplemented.

. Federal Way, WA 98003 R REgi,,.g k e oocarrwuuem 7t_91g1

'
car ficate is condruonal upon fulf6mng tiision re of 10 CFR Part 71, as applicable, and cornistions specified below.

p Os.

(a) Packaging {[0 [
h2A q 3 [ S y' ('(1) Model ha.: PAS-2 and-

(2) Descr1Nion b
,

H. % % V M:? m
A postjaccident41gu ling,corftliiief,' the packajing consists of an
outerWerpac!kGagei%v~ pickj fooEt'ainmbnt' vessel or optional secondary
contaiquent v1. (Noif . Nor. !PASL T,sampleT. shield 7andasamplevial.
The oute overpa is E 80 e ' k;h ,constructedswith an outer shell
of low chIbon st f$en s f2 fiberglass. The annulus
between the shells ii(fiWedMfth\ foam $afing a density of approximately

of Transport'per cubic fo'dt,i| JbehnfeW4verpacklconsists of a Department
three pouitds'

atign SpecificationI17H steel drushined with rigid poly-
rethane foam * cat,tto fit the outside dimensidris"of the primary containment

The optiona1 secondary contaipment* vessel is fabricated fromvessel.
carbon or stainless M; eeWJ 126".pD-x

s

Viton 0-ring and eight, T/16'Mcapiscr$4-3/4" high) provided with aews. The primary containment vessel
is equipped with a test port. The sample shield consists of a lead
filled steel weldment (16.5" 0D x 22.75" high) provided with four
shielded wall penetrations and a shielded lid (all gasketed with Viton
0-rings). The 3-3/4" ID x 8-1/4" high sample shield cavity contains a
valved sample vial surrounded by. absorbent vermiculite and lead shot.

i The vial, which serves as the secondary containment vessel, may contain
about 50 milliliters of liquid (reactor coolant water sample). The gross
weight of the package is approximately 2,400 pounds.

(3) Drawings

The packages are constructed in accordance with Nuclear Packaging, Inc.
Drawing Nos.: X-20-220SNP, Sheets 1 through 4, Rev. C and X-107-500SP,
Rev. A.

.
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rona eis4 U.S. NUCLEAR REGULATORY COMMISSION |g ;

|

Sge 2 - Certificate No. 9181 - Revision No. 5 - Docket No. 71-9181 I,

? \

I

I'
.

(b) Contents5.
I

s

; (1) Type and form of material |
1 I

Radioactive material in the form of liquid coolant sample obtained from a I

reactor coolant system. | j

(2) Maximum quantity of material per package |
\

t |

! 50 milliliters with a th 1 W1 not to exceed 3.0 watts. I

nC I

Inadditiontotherequireipnht(i
i

Iubpart G o' Part 71, each package priorJ 6.
1 to first use must meet w eeptance tests and crit cified in Section 8.1, |
| must be maintained i dance with Section 8.2, and ed for shipment in i

; accordance with Se 7.0 of the application. The samp eld and sample vial I

{
must be annually 1 tested to the requirements of LT-12 dix 8.3.2).

' m S Eer Test for the |
| 7. The statement ce NUPAC's test, Assembl e- i

| NUPAC PAS-2 Pa ing , Rev. 2, March must Fe replaced by the | !

I
,

j following acc ce crit re emb e an acc bly low i

lea detectio nt p ' f detecti leak of I

10~gagerate,sec/sec q%maller. te k ge al - ' ater than acceptance I
|

If criteria prior x) firs us c .

5 |i ==

ecff as s 8 and 14 on i" ' ' '
! Prior to firs eo j

%s%. > red. |p r 1 )Drawing No. X 2205 >

9. The package authized
'

i a t t i ; eb oved fo guse under the I

j Q |generallicensepvisi ,

[ ggt 31,199. - 'q '\ |'10. Expiration date:

|| REFE CS

Nuclear Packaging, Inc. applQi ti $!
I

rit March 31, 19
|

Supplements dated: September 9, 1983; F ua 17 arch 9, and December 19, 1984; ii

1 April 9,1985; June 2,1986; February 11, 1987; February 27, and October 27, 1989; and I

May 31, 1990. I

I

FOR THE U.S. NUCLEAR REGURLATORY COMMISSION |
I'

I

! Charles E. MacDonald, Chief I

ITransportation Certification Branch
i Division of Fuel Cycle and |

Material Safety, HMSS |
,

AUG 141990 I

te: I
,

I

I
4

Ii
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I
! U.S. NUCLEAR REGULATORY C0000m8SION

I,,,e pones sis
CERTIFICATE OF COMPLIANCE

a cra t Fon RADIOACTIVE MATERIALS PACKAGES |
.asi

coenvincAre muumca o aeve.on suusea c raca^os ioext'"c^"oa a'- e.rAos wuween -.. TotAt auween eAccs i

9183 11 -tlSA/9183/B( )F 1 4 |

' * 7Ertifices i. ie.ued to cerufy met ine pechagintend contents described in item 5 teio=. rnests the appocabie **fetr staadard* **t 'o'th la Titio o. codeI'

of Federal Regulations' , Pad 71'. " Packaging and Transportation of Radioactrve MatenaL"~ l )

n. This certificate does not reheve the consignor from compdance with any requirement of the regulations of the U.S. Departrnent of Transportation or other<

apphcable regulatory agencies. Including the government of any country through or into which the package will be transported.

|

|

3. ms,gicAys mauso on Twe eASIG oF A SAFETY ANALY8m Re CgGE eSg |T iCA ON

|

Nuclear Assurance Corporation Nuclear Assurance Corporation application |
655 Engineering Drive dated May 26, 1989, as supplemented. i

Suite 200 i

Norcross, GA 30092 e AR REG i

.. oocxrr wuween 183 |,,, \ y

'E$Ete is conditionsi upon fuitimny rom.nts of so era pari 71. apphesbie. a Nyone specified be*ow. |
@ O |S.

h
Packaging g@ D

I'-

1 2- ,1(a)

(1) Mo b No.: 5% C |

r
ptio k sd !(2) De i

a io. y
,jecasmisaright IA(hel eadf q 1hF skf

circular
. 1 1 r . th5ern i en d balsa impact I' '

li rs. er i w n s are nche 'n length and 50 |
< i g the c3% is approximately iinc in

ershe@dbngand13.5 inches
inched. |49, oun n 13

<

in di er. The4hi 'n' s ' is 5/16 inch, and the I

thickn f the oute 1 inc The two stainless I

steel s are welded 2-inch thic4 ainless steel shield disc I

Iat the bot The annulus between th ner and outer shells is.

th leape t kn : -5/ inches maximum, 5 inches1

The stainless steel lid is a frustum of a cone 7.5 inches thick. The -l

lid is secured to the cavity flange by six, ASTM-A320, Grade L43, 1
,

- 1-1/4-inch diameter bolts. The seal is provided by two |polytetrafluoroethylene 0-rings. Four trunnions, two located on i
either side of the upper or lower impact limiter, are provided. i
Other cask features include two drain valves located in the bottom i
shield disc, vent valve, head closure gasket leak check valve, and I

rupture disc - pressure relief valve system located in the cavity I

flange. For transport, the cask may be enclosed in an expanded metal |cage or closed shipping container. g

I

(3) Drawings i
I

The Model No. NAC-1 shipping cask is constructed in accordance with I

Nuclear Fuel Services, Inc., Drawing No. E 10080, Sheets 1 through 4, |Rev. 22. ,
I
I

374 I
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3 ' ge 2 - Certificate No. 9183 - Revision No.11 - Docket No. 71-9183 I

'

I

: I - |
'

| 5. (b) Contents |
1 l

I (1) Type and form of material |
I I
I (1) Clad, irradiated, metallic natural uranium fuel rods. I,

: I |
'

| (ii) Solid, non-fissile, irradiated hardware. |
| |
| (2) Maximum quantity of material per package i
I I
I The cavity content au nqhapc a thermal decay heat load of 750 I

i I watts and a wei t fibf 7SMB Wl9 ding weight of component I
,

| spacers (or f W ) used i V cavity to limit movement of |
'

contents d 11pment. Fuel rods tionally limited as i3 p

j l follows?

I I (i) ntact rods or 6 encapsulated ) rods. Each I
' I rod will be encapsula a 2.75-inch I.D. I

I
| od can, as shown ear urance Corporation:

M/)rawin -108- Rev , a 4.00- h I.D. failed fuel |'
s

n e sance Cor tion Drawing No. I| f rod can,
i I 340-108 9 e c 1 is encaps ed in the 2.75- I

! I kinchI.D f 1 be shi in a six rod | |

p capa s shown i ar_,$ssuran Corporation I
|

Ide ds encapsulated
uelf/"'f tiv! @ Dra

irpir-
cans 1 be shipped in a |in ) f a

| hre I i s sho ,Nuc1 Assurance I
-

I rp ; J i , Rev. |'

| (ii) 0 MT v
)

(iii) Mi 365-daycooNg~timeafter !iation.

! | (c) Fissi'e Class I I

6. The cask cavity must be dry (no f w r en delivered to a carrier for
; i transport. |
'

I I

i I 7. As needed, appropriate component spacers (fuel basket and axial spacers for |

| | shipment of fuel rods) must be used in the cask cavity to limit movement of I

|
contents during accident conditions of transport. j

j | 8. The cask may be shipped in a closed shipping container provided that the closed |
| container, the cask tie-down and support system, and the transport vehicle i

| I Tie-down) devices whic1 are a structural part of the package must comply withmeet the ap)11 cable requirements of the Department of Transportation.I(trailer
Iie

f 10 CFR 571.45. I
I

! 6 I

I I,

; I I

I I

I I
'

I I
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| 'g,C ' "" '''' CONDITIONS (continued), ,
I

,

; ' ge 3 - Certificate No. 9183 - Revision No. 11 - Docket No. 71-9183 1

|4

| |

,
- I !

| 9. WhenIhe 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 ii

N inches. I'

I I

N 10. When the cask is shipped in a closed shipping container, the internal heat load j'

I must not exceed 750 watts. i
l

11. In lieu of the requirements of 10 CFR 971.87(e), the licensee must perform !
| periodic maintenance and testing of 0-rings, drain and vent ball valves, relief I

!
!

| valve's, and rupture discs of the cask as indicated in the table given below. I
; 4 During inactive periods, the main artes pnQesting frequency may be disregarded I
: I

provided that the package i bg MCg);l liance prior to the next use |! of the package. g

|| Cask Component Period s.t/ Action |
v ,

| h Each Shipment Qd est to 30 psig I

f|!
*

Ball Valve!

Ball Valve - Annually ,/ p gseats and seals ||
0-rings D h Sh nt Test t l0 psig , h

' ' *

l' 0-rings f n al Test t 0 psig i'

i
[ Test t

,,

I- P; I g
L Inner Containm N Vessel y al

*

0 psigg

Cavity Relief ve J lr
-

'

taYtpointg y,

n[An
'

1 r pl ace,,,
.I

2 | Cavity Rupture D |

Neutron Shield Tag % '

% ReGe j
||I *

| Rupture Disc g /mnu '

;

! Impact limiters Annually to 5 psig |
*

1 h I

ihc ons of pressure drop for the* here must be no visual (pre
'

T r
| component under test during a 10-mi ut est period. Otherwise, corrective '|;

i ( action must be taken and the test repeated until such time as the component meets y
j [ the specified tests. (Test to pressures equal to or greater that those

L indicated.) g

L I

[ 12. The package shall be prepared for shipment and operated in accordance with the I

j operating procedure!. in Chapter 7 of the application, as supplemented. I

e |
[ 13. Each package must tse maintained in accordance with the maintenance program in g

l. Chapter 8 of the application. I

l| ' ' |
L The package authorized by this certificate is hereby approved for use under the I

.

general license provisions of 10 CFR 671.12. |
'

I

|||i

I

I !
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Iu.S. NUCLEAR REGULATORY COMMISSION"j, *" "^ cowomous (continued,
! I

' ge 4 - Certificate No. 9183 - Revision No. 11 - Docket No. 71-9183 |
' '

1

|-

15. Expiration date: September 30, 1999. |j >

| |

REFERENCES
I

Nuclear Assurance Corporation application dated May 26, 1989. I

| Supplements dated January 29 and March 20, 1990; and August 4, 1994. | ;

FOR THE U.S. NUCLEAR REGULATORY COMMISSION |

B Fl f G 6 7
kion Leader

!/Z.| A
Cass R. Chappe % e j|

j g ,A Cask Certificatio tion |
Storage and Transpo ystems Branch |

Y'*V
1|

| 1 Division of Industria d I

| | IMedical Nuc1, - feygNMSS.-

I '
( Date: 4Q

' '

g

| h 2 i| "

F- 2y O I
~

n a 1q s ;h M $ |

ii

)-- ; r)

} g |m o *
7

s& -|O
1, &* j

,
V s i

o*****+O .!

'i

|

!|1 is
ii

I I
i

i i
I I
| |

I
|

I

I |

|
i
i
I
I.
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UA NUCLEAR REOULATORY COtsesiSSION

senC Fonts eis CERTIFICATE OF COMPLIANCE**u
N" " FOR RADIOACTIVE MATERIALS PACKAGES

* a. CERTIFICATE NUMaER D.REvtseON NUMBER c. PACKAGE IDENTIFICATION NUMBER d PAGE NUGABER e. TOTAL NUMBER PAGES

9184 3 USA /9184/R(U) 1 9

a. This certificate is issued to certify that the packaging and contents described in item $ below, meets the apphcable safety standards set forth in Title 10, Code
.PREAMatt

of Federal Regulations, Part 71," Packaging end Transportation of Radioactive lAstenst"
_

b. This certstscate does not relieve the consignor from compliance witn any requirement of the regulations of the U.S. Department of Transportation or other
appiccable regulatory agencies, includmg the govemment of any country through or into which the package will be transported.

3. IS S ISSUED ON THE BASIS OF A SAFETY ANALYSl$ RE T OF TH GE Dl% GN OR PPL ,A

VECTRA Technologies, Inc. Nuclear Packaging, Inc. consolidated application
One Harbison Way, Suite 209 dated March 31, 1989, as supplemented.
Columbia', SC 29212 pg-(flt91848iCC

,,, \ b' c. DOCKET NUBA8ER h/

cett f to 6s conditional upon fulfilling hoy trements of 10 CFR Part 71, as applicable, and
cohons specified below.

W R*

(a) Packaging CD f7 j
~

4J f) *
(1) Modelftlo. : PAS- q - g

N% -[* "fh ' O
% L ;t gef,a priman

,e &j/(2) Descr(tion
~

pnsts y<caritiinment vessel (20.5" OD x 23.4"
kagingk;nsThe

(32.5" OD x % jdeissecondardt costsillmentivessel {nd radiation shieldht1H):bidej l5 sijllniter.' water sample is contained withinosedOH)

a undefined sai)gi%kas@ din {thhedMaside' the foDr shoring above theAdd t%fayy, fonlodineiollection cartridges
and fo6ruffgasWiRs ats
sampie hs,k. Liio's?HiermJcnl.iteMWoirads'the pediieter of the sampie cask ,

to absor tf'the water sirmp4e/should21estfage occurf,)ield is a foam filledCompletely surroundingthe secondErf gontainment"v'ess O nd radiatiom sh
steel encaseif,4verpack (43.0" OD x 66.0" Ofi)%hich provides impact and
thermal protection. . \"

The primary containm ntNisYek, ATch s constructed of 304 stainless
steel varying in thickness from 3/4" to 1.25", is provided with double
Viton 0-ring m,ls and a sealed test port between the seals for leak
testing. The assembly is secured with eight, 3/8"-16 UNC x 8" long screws.

The secondary containment vessel and radiation shield provides 0.75" thick
steel and 5.1" thick lead shielding in the radial direction, 2.0" thick
steel and 5.1" thick lead shielding on the bottom, and 3.5" thick steel
and 4.8 thick lead shielding on the top. The lid is secured with eight,
1.0"-8 UNC x 3.0 long bolts. The lid is sealed with two Viton 0-rings
with a sealed test port between the seals for leak testing.

The overpack provides about 7.25" thick foam on the sides and about 13" on
the top and bottom. The two halves of the overpack are held together by
eight, 3/4"-10 UNC x 1.5" long bolts. A Neoprene gasket prevents rain
water from entering the overpack.

I
The weight of the package including a maximum sample cask weight of 1,375
pounds, is about 12,800 pounds.

378
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u.s. NUCLEAR REGULATORY COMMISSION% "" *^ Cowomows (connnue,;<

|Page 2 - Certificate No. 9184 - Revision No. 3 - Docket No. 71-9184
2 ,
' I

5.(a)(3) Drawings |
} | The package is constructed in accordance with Nuclear Packaging, Inc. !

Drawing No. X-20-218D, Sheets I and 2, Rev. C. |
4

. |

(b) Contents I
I l

,

4
-

(1) Type and form of material |
'

I
(i) Radioactive . material in form of liquid or gaseous samples in sample i 1

casks, cartridges and vials. I
1:

I(ii) Byproduct and activptaiorDgep41s as solids and process solids or
|

resins, eithe R e D, M W olidified in secondary ||
container

(2) MaximumquanQyofmaterialperpackage ]:
,

50 Ci of m d fission and activation product 1hillilitersofliquid, |j
I'

onesampgca - secondcry container an car $dgesandfourvials.'

,

I
-

; 6. In addition he req n o rt CFR Pa 1, each package i l

)
.

16 specified in I I

j,andcrit
'

prior to fir se must
.

I in cco da i

t c ,

Section , and must be I )Section 8.1, st be mai ' h e

prepared for , ipmen in . ; 77.0 of th plication, and the |
"

nc !"

supplementd)tedJul i
'

,

!Iher7. The package hori I I i < a : ppro for use under the
general licen W rov f i F 1 : 1 .

I i%
Q |V 4

- 8. Expiration dat ly 'g9. ,

Nuclear Packaging, Inc. c idated application da dM h 31, 1989.

Supplement dated: April 7, 1989. kkk
,

i VECTRA Technologies, Inc. supplement dated: July 8, 1994. ||
1

FOR THE U.S. NUCLEAR REGULATORY COMMISSION I
,

l
i

@ ' 42
'7/ p

.

Cass R. Chappell, Section Leader i
| Cask Certification Section i<

I Storage and Transport Systems Branch I
I Division of Industrial and | ,

4 27 g Medical Nuclear Safety, NMSS g

I
Date: i

I
,. I

I
I379 ___JI-________________________________________________

- . , _ _ _ _ _ _ -___-



1

|

.______________________ _______________________________;
I

U.S. NUCLEAR REGULATORY COteMIS$10Nsenc Foned s1s
CERTIFICATE OF COMPLIANCE I*=

to crn n FOR RADIOACTIVE MATERIALS PACKAGES I

I . TD" AL NUMBER PAGES..PAGE NUMBERt.a.cesmncaTu Nuusen e REVt$f0N NUMBER , *** W N " *l ,evNUMDER ' e j'

9185 3 USA /9185/B(U) 1 | 2 ;
i '

I It ena m eos
a. This certMcate is issued to certdy that the packaging and contents described in item 5 below, meets the apphcable safety staMarcs set forth in Title 10, Code I

of Federal Regulatums, Part 71," Packaging and Transportation of Radcactive Matenal" I

Ib. Thas cert *ficate does not rehove the consignor from Comphance with any requirement of the regulations of the U.S. Department of Transportatum or other
Iapplicabse reguistory agencies, including the govemment of any country enrough or ento which the package wm be transported.
I

I

S OF A SAFETY ANALYS15 REPORT OF TNE PACKAGE DESK 3N OR APPLICATION '
3. TNis cearincAre is.,issuno oN TNE sAs: . Trrta ANo tosNTiricArioN or nEPoRT oR AePt<:ArioN.a resuEo to m - w=>

Industrial Nuclear Company Industrial Nuclear Company application I

2515 Williams Street dated October 13, 1983. j
San Leandro, CA 94577 i

ex.R R EG f 71-9185 ic d/ I,_ \ v s oocxer NuuseR
4. CONDITIONS gV *e(J ,

This certmeste is conditenal upon fumlhng 3hepquirements of 10 CFR Part 71, as appicable, and the Conditions specrfied below.

Y b |*(a) Packaging
V % m& |g 2,. I(1) ModelNo.gA$P-100' * s ' j jfk N j |i

(2) Descriptfon $' ; ,,, '- G;/ if () 1

del Ro..,IR-100j$p !Protectiveoverpack"forftto/
;

T E.$7 /'^ ! t i- nexposure device The overpack i
4

- consists"bT an outer tonta(ner which$rd3'9-galjon opemhead steel drum IL

having a'ininimM20-ga~ug's and-cover % welded. seams.had a 12-gauge I
i

- clamp-riHg type head,cloinre TM 53\podnd e'xposure deylce is centered I
Iby plywood % upp6rTtsiwlthinit drum! 6The grossjeighC:of the exposureo

|device andgerpac'l$Q1odTjdj %g%,[geb %
9, Y% x%h,6 7 G* |

|1
)

(3) Drawings y u 6 3

The overpack Isfeconstructed in'accordance with Industrial Nuclear Company I

IDrawing Nos.: 10014, Rev. 2, dated Novemberyh1992; and 100-4(A),
|Rev. 2, dated August 317, 1992. pn y e-m ,

I
I

I

I

1 I

I
I

'

I

I

I

I

I

I

I I

I

I

l
<

I

I
I

I

I
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Page 2 - Certificate No. 9185 - Revision No. 3 - Docket No. 71-9185
:

.

t

(b) Contents

; (1) Type and form of material

f Iridium 192 as sealed sources that meet the requirements of
'

' special form radioactive material.

q (2) Maximum quantity of material per package .

.

| 120 curies4

,

e M9(el No. IR-100 packaging in
Thesourcesmustbecontainedwi,tgin@fedR(s.: 6.
accordance with Certificate pit>

.
.

; 7. The name plate on the grvp'ppack must be fabricate Amaterf als capable
of resisting the fighfst of 10 CFR Part 71 and maint'ajqing its legibility.
The two vent hole wthe side of the overpack must be(c,a. vered with tape or

,

rubber (plastic) stoprevententryofrainwater.,,$
Mi h'R Part7 1, each package

./ \

In addition to h re % ts of Subpart G o
must meet the f(c@eptanc'8. ^

i and mai Qenan am, andrsiall be operatedg,

and prepared feg shipmen ccprda e Wit .eperating p)cqcedures in the
applicationddcpmententigl Operating [Pr6p , Acceptagre Test, andc
Maintenance Pregram," Revli

('ddtedAo
1992, as-supplemented

~

'

, /g $'

December 15, p 2. 4

r'tN ishe 'apprhdforuseunder9. The packa]ing @ hor
dhs [ o

'

thegenerallicgsep' ] C ; |lf: i 2 . ." %
$k Q:

10. Expiration date:V 'Janua
..

4;

i REFERHOEb !
Industrial Nuclear Company ication dated December 23 981.*

Supplements dated: May 28, 1982* cthandMarch20, June 25, September 4,Novemb@er'4
3 wo letters)*; April 26, 1991;
d December 15, 1992.

4

OSee Docket No. 71-9157. !

-
- FOR THE U.S. NUCLEAR REGULATORY COMMISSION

4

1

%f1

I Charles E. MacDonald, Chief *

! Transportation Branch
Division of Safeguards and'

Transportation, NMSS
7

Date:i

381
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CERTIFICATE OF COMPLIANCE

o crR r FOR RADIOACTIVE MATERIALS PACKAGES

1 e CaRTIFICATE NUMeER D.REvtS40N Nuns 9ER S. PACKAGE 4DENTIFICATION NUMBER e.PAGE NUMBER e. TOTAL NUMBER PAGES

9186 9 USA /9186/B(U)F 1 4

,R, a
a. This certificate ts issued to cert #fy that the packaging and contents described in item 5 below, meets the opphcable safety standards set forth in Title 10, Code

of Federal Regulations, Part 71. " Packaging and Transportation of Rad 60ective MatonaL"

b. This certificato does not rehove the consignor from comphance with any requsroment of the regulations of the U.S. Department of Transportation or other
apphcable regulatory agencess including the government of any country through or into whaCh the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE SASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGEDESIGN OR APPUCATION '

SafMTnYI"N's7oI"Ep[i^nDEPower Units*
' U.S* TeYar'tmeETEnergy

~ y
Division of Naval Reactors in the S-6213 Container, Rev. 7, dated

.

Washington, DC 20585 June 16, 1975, as supplemented; and Safety -

,

AnalysisJot,, Shipment of 56W Shipboard Power Units
igthe M6 del-2"S-ji213 PUSC, as supplemented.-

,t Y .30Cin NuueE' '71 9186
'

t

sV M4e cONomoNS
This cel'tificate is conditional upon fulfslhng thefoquirements of 10 CFR Part 71, as applacable, and the conditions specified below.

e:4 O5.

(a) Packaging Qh yk
(1) Model Nos: odel I h 5)13 Power Unit Shipir fContai r

< Model 2, ~3-8213/ Power ^ Unit Sh|hp|iIping Contain(er)
i% NN C33 /

=

,

(2) Descript on 'la *~
,

(B ,& {N A r r - S- .b
A power uhit shipping,.containen (IUSC)$for" shipment of y ower unit
completewithcontrol.rodsgndgentro}iroddrivexechaqsmsinstalled.

* WMNillflM 8 %.
The Model IM6213 :PtfSCTon'sTst~sMfCaWhoc/ steel cy3(ndrical shell

<

central flanges'd61ning the barrel *and cover hal{~es,pfoot outside diameterhemispherical de/4 'feettin outside diametWby 39-y2" feet long, including
sapproximately 4-1

el end impactylimiths,'sifh 10-3f
. The Model 2 S-6213 PUSC,

is of the same desjdn as the Model 1, except t@t the primary container
material is HY-80 steel A A ower unit is supported in the PUSC by a centrally3

h' sad) which is clamped between the
late ( p(d' fastened by 94, 2-inch diameter highlocated thick circular"stee
PW50 acentral mating flanges of

strength studs. The upper and lower extremities of the power unit cantilever
into the barrel and cover halves without additional support except for the
longest control rod drive mechanisms (58G Power Unit Type B only). A lower
support adapter is installed in the barrel end of the container during shipment
of the S6W prototype power unit and the S6W shipboard power unit.

The PUSC is shipped in the horizontal position on a support frame which is
secured to a specially built flatbed rail car. The PUSC, including frame and
contents, weighs approximately 490,000 pounds for shipments of Type A and B,
S8G power units.

The weight of the PUSC, including frame and contents is approximately 438,900
pounds for shipment of the S6W prototype power unit and 429,900 pounds for
shipment of the S6W shipboard power unit.

;

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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IPage2-CertificateNo.9186-RevisionNo.9-DocketNo.
' '

^ ' ' ~ ~ ' ' ' '
w , m. conomous (contunved)

71-9186
.

'.(a) Continued'

,

(3) Drawings

The Model 1 and Model 2 S-6213 PUSC are constructed in accordance with'

the Drawings included in the applications (see references, below).,

(b) Contents

(1) Type and form of material

1 (1) Unirradiated Naval Reactors Type A or B G8G power unit as
described in Chapter 5 of the application and containing ,

|uranium enriched in th 23ptg,

(ii) Unirradiated S6W(ahanced fleet reactor $rototype power unit or
unirradiated kit Tdvanced fleet reactor shTpb6ard power unit as described
in Chapter hf "S6W Prototype Power Unit in'Sdr213 Power Unit Shipping

Revision 1, andContainer $Tety Analysis Report" WAPD-RE0(c)12M
containingwranium enriched in the U-235 isptoped., j

y. gy, n.

(iii) Unirra ei S performance fleetA:dre shipboard power unit, as

Powerftheit Shippih9%T. 4 Chapt,er 6 of .569fShipboard Power Unit in S-6213%ntainircSafetf An5Jysis Report 4cr Packaging," WAPD-descr in ad s

RE0(c).qt457 and l&P6,- E6(c)p1566', and taining uranium enriched in the
,

N
,

Q |y "'"_ m. ' [
"*U-235 3 0 tope

_

kagg[. > ,|$y{4'
Y bn ij

- ~
. ?,

,

ai: >(2) Maximumquapity ter
b p!:il jpp 4t A[ 'E

For the Mod hl S-6 .SC:
, gg *

OneTypeA58 Mower Aor f $$N F Qk/One Type B 58GNP6wer Unit, 'er y/ i \\|@ Power Un< t)\
'

One S6W Advanced < t Reactor Pr tdtype r

One.S6W Advanced Reactor Shipboard Power Unit, or
3

: One S6W High Perford eFleetCoreShipboar4PowerUnit.

kh
For the Model 2 S-6213 PUSC:

One S6W Advanced Fleet Reactor Shipboard Power Unit, or
One S6W High Performance Fleet Core Shipboard Power Unit.

(c) Fissile Class III

!

Maximum number of packages per shipment One (1) |

6. The Model 1 S-6213 PUSC shall be designated as B( )F. Use of Model 1 S-6213 PUSC
fabricated after August 31, 1986 is not authorized.

|

7 All control rods shall be restrained in the power unit fuel cells by the control rod |
holddown latches.

4

4

383
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~~'" ~ CONomONS (contonued)'

Page 3 - Certificate No. 9186 - Revision No. 9 - Docket No. 71-9186

For the Model 1 S-6213 PUSC, in addition to the requirements of Subpart G of 10 CFR
Part 71, a determination shall be made, for each shipment, of the "g" forces
that the package or packaging has been subjected to during transport.

(a) A nondestructive examination of the entire length of both inner and outer
surfaces of the four tie-down support bracket-to-container wall butt welds
shall be conducted:

(1) if the packaging (with or without contents) has been subjected to "g" forces in
excess of 2 g's in any direction through the center of gravity of the package
since the last inspection, and

(2) following the fourth shipment, * and

(3) after every second ship h1Ngh rth shipment.

A
OThis requirement shall no onstrued to require an inspectiec if the previous

n accordance with (8(a)(1)) above.)h .
dure may

shipment had been inspec
e

ion in accordance with a 4ritten ytpce(b) Thenondestructivp2xantn
be by either: j

a'c[dince [{.(1) The liquid etrant me
,

(i) ArticI6,Secti MEIedera h< ' , 5
-

w N; e
(ii) MIL-Sgl5,0 ' n hne W E J(equirements for Metals,"271

Sectiov WN, p 4 ' jy .h ,

'
-

L y p %
'

(iii) NAVSHI 0- ,
,j$ection12:5"

accondance|/with: Wh A t'W &
artic'le method /i

or the magnet cg/
'

(2) s-
"Aj ff ?''

fjqn V, ASME Code (Yoke Techniq,u(e;' Dry Particle
'

(i) Article 7, S
Method; direc of rectified current), or \'

(coatings), 4.3.3 (Dry Pow er?,*tetI(ycif .1 (General) and 5.6.1(ii) MIL-STD-271E, Sectio ;
4.3.3.3.6 (Continuous), and

4.3.3.3 (Procedure) as excepted by using direct or rectified
current, 4.3.3.3.3 (Yoke Technique), 4.3.2.5 (sensitivity and
cleaning), and 4.3.1.3 (smoothness), or

(iii) NAVSHIPS 250-1500-1, Section 12.4, 12.4.1 (General), 12.4.3 (Dry
powder), 12.4.3.3.2.1 (Yoke Technique)using direct or rectified
current.

(c) If any indications, as defined in accordance with either:

(1) Paragraph UA-93(a), Appendix VIII, Division 1, Section VIII, ASME Code
(with 7(b)(2)(1), above), or

(ii) Paragraphs VA-72 and UA-73, Appendix VI, Division 1, Section VIII, ASME
Code (with 7(b)(2)(i), above), or

384
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CONDETiONS (continued)
^

# * " "'
,

Page 4 - Certificate No. 9186 - Revision No. 9 - Docket No. 71-9186

(iii) Class 1 acceptance criteria of NAVSEA 0900-LP-003-8000, " Surface
Inspection Acceptance Standards for Metal," with Change 2, July 1,

' 1974 (with 7(b)(1)(ii) or 7(b)(2)(ii), above), or

(iv) NAVSHIPS 250-1500-1, Section 10.3.2 (with 7(b)(1)(iii) or
7(b)(2)(iii), above), as noted,

are detected, the packaging shall be repaired and reinspected prior to
use and shall be inspected prior to each shipment thereafter. Any defects
shall be reported in accordance with 10 CFR 671.95.

;

9. Expiration date: July 31, 1997

MFEEDICESm {jdf '-Qbp ob
iFor the Model 1 S-6213 PUSC: h 7[i

U.S. Naval Reactors appli on dated July 24, 1975.

Supplements dated: Jun , f577d4 ly 24, 1978; Naval Rae t letker
G#C89-2838, dated May 1989 Reactors lette 03664, 4_ted
September 5, 1990; Na Reacto G#924}563 une 17,(1992; and Naval .

r2%Q992. D-. O |
~

Reactors letter G#C92 JUS 714, dat
. ,

f~"( / - ' R
J4n 4- >

r the Model 2 S-621 USC: ,yg ,

.s W . _ _ . cember,1, /, .,,
~-1

v.S. Naval Reactors agicat C9M1145,j ldnthdf , 9;'19913

92a}03563|| t'
s;& 4'.M|H|,.

tteiiGdWHWW"b dated: June ITpl992; and NavalSupplements dated: Na Rea
a WReactors letter G#C92- , di

i

#3WO. [ Ca,

f V~%" FQR/TyE'U;S.. LEAR JtEGULATORY COMMISSION
/,A M b

b@M'
)h

ar
b

EPNacDonald, Chief
i Transportation Branch ;

1 Division of Industrial and i

Medical Nuclear Safety, NMSS i

APR 1 1933
'

- Date:
I

;

i

| . .

.

__
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I
u.s. NUCLEAR REIULATORY COMMITS 40 I

|| iice:nTincATENUteER
sec cones m CERTIFICATE OF COMPLIANCE I==

FOR RADIOACTIVE MATERIALS PACKAGESso can 7

c. PACKAGE IDENTIFecATION t'' =^'% d PAGE NUMBEn e. TOTAL NUhtSEA PAGEIE
b.REVr540N NuuSER

9187 2 USA /9187/B(U) 1 2 |
I

1
a The certstbcate is issued e cert'.y that the packaging and contents oseenbod in item 5 below, meets the apphcable safety standards set'artn in Title 10. Codet enEAusa

I
of Federal Regulations. Part 11. * Packaging and Transportaten of Radioactive MetereL* I

b This certif6 cam does not reheve tne consignor from comphance with any requirement of the reguieuons of the U.s. Department of Transportation or otherI'

applicable regulatory agencies, including the government of any fWentry through or into wh6Ch the package will be transported.I

I :

* ** TIoTA''."*AJ' " * "^** " ^ **'* ***."'EGE, * 'i Efr'MS"onv'?mTAicATm
^ "i"

u
I

Amersham Corporation Tech / Ops application dated December 27, 1983, I

40 North Avenue as supplemented. I

IBurlington, MA 01803
p R R B 6587 i_\ h d.te. .oocxrrNuu En I

,V" w
This cetencew is conda onal upon fulfiligyumts of 10 CFR Part 71 as applicable, and the conditions specified below.

4 coNorTo.s

(a) Packaging Q C |5

O |
(1) Model .:

4 Q s. 'P? g~

I
Rt- qq /)f/ g' I(2) DescNption
th P #G

!fum shje]ded (radjogIaphic exp$s.
'

x
ure device 5"Asfeelencasedt

OD x-12.25" (long kcrislyev$ded with 0.88";0D x 9.25" long i

handle;andtt long4r.fisijular'shapedMegs. Primary I

components (g l.35"i Isteel 2shelldinternal bracing, depleted
dns4 t 'of 9 $ eq & C 'The contents are securely positioned9 I

a e ita Iuranimm shi
in tiiedourc cd hcTder assenibly andsactuator and locking
assembl6 Tampe. f.ieTals:EreJprovided(6n the packaging and a !
0.12-inckthick steel oo'ter*tover isfelted over,the source actuator and I

locking %fsemblyferaddi_t(local $ro'teciiondur,ingtransport. The total I

I
weight of ackage is approximately 59 pounds.

|T(3) Drawings p
h 4 ,47V |

The packaging is constracted infaccordance with the following Tech / Ops i
IDrawing Nos.: 86590, Sheets 1 through 5, Rev. 1; 86591, Rev. 1; and
I

86500-10, Rev. O. I

I

I

I
I
I
I
I
I
I
I

I

I

I

I

I

I
I
1

| -
386 I

I
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IR**
* * ' * "*"#"""

conomons toontinued)
I,

I

Page 2 - Certificate No. 9187 - Revision No. 2 - Docket No. 71-9187 |;

(b), Contents |
| |

(1) Type and form of material I i

I
'

Iridium-192 as sealed source must meet the requirements of special form I

i radioactive material. |
.,

(2) Maximum quantity of material per package !
I

240 curies. I

I

6. ' In addition to the requirements of Subpart G of 10 CFR Part 71: |
(a) Each packaging [aiice Tests and Maintenance !4

PrograminJet 8, of the October 19g993, supplement.
"

(b) The pack y shall be prepared for shipmen operated in I

I
,

accordA'ttSe with the Operating Procedures in ion 7, of the

Octobe N 9 1993, supplement. g |

the genePM licens tsions % 10 CF # fly 12.s7hereby (gproved for use under!| 7. The packag auth ^' y this certificat4
'

J |

8. Expirat$eri date: Dec 31 .

yt|% [~' N < /fj/
b !}- f 6 REFIR-

i 'j $
1 ' %f [ b*

' ,/ I

Tech / Ops appifca) tion 11'd/Dece r, i!hr3 :1983: G I

Supplements dat Ma hei $ 8, and ust 16, and
October 29, 1993 W 39 '~Q . M y,\ 47 @ |

! \[ g HE'(f?S'ijNUCLEAR@GULATORY COMMISSION I
j

$ jN|
f) %$-3.p, Cass R MMell,SectionLeader |MC'a~sI Certification Section .g

Storage and Transport Systems Branch p

: Division of Industrial and I,

Medical Nuclear Safety, NMSS I
'

EE 151993 1

Date: |,

|

|
|

|

|

I
1

1
"

I
'

i p

i
I

387 I
. --.
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l

U.S. NUCLEAR REGULATORY COtstAISSION|
Isenc Pones sis CERTIFICATE OF COMPLIANCEem
I

;

o cpm " FOR RADICACYlVE M AT ERIALS PACKAGES
'

~
.NCKAGE toENTWICArm NUMBEA e.PAGE NUMBER TOTAL NUMaER PAGES

i acanimicars utanen o.neve ow w,>MoEn c

9196 6 USA /9196/AF 1 2 i
l

~

a Pas m ets
a. This c rtmcate in imu.o to e.mty inat tne packaging and conwnt. o.acribe in um s beiow. mens the appicat9..afny stanoaro. t torth inime io, code I

of F.oeral Reguistione. Part 71. " Packaging and Transportat6on of Realesettve Material" |

I
b. This certrheate con not rehev the con.snor from comphance witn anv requi.ement of the r.guistions of the U.s. D.partment of Transportation or other

I
<

appiani. reguiatory agencia. 6nciuan the govemment of er.y country tnrwgn or into wheen the package wm be transported.

I
;

* '"''s E E E * E u"'"'**** '^ ** * ^"'' * t"' "rros E o's"o'e0 Err'o"u o'?"nep"onE APPLICATION.* #
T

Nuclear Packaging, Inc. Nuclear Packaging, Incorporated application |
; 1010 South 336th Street dated November 22, 1989, as supplemented. i

|Federal Way, WA 98003 gR REGf. ie
_t L ..ooexerNuussa J1/9196 I

4

* conomous sv~ VJ, |
Thi. cetmcate 6. conomonai upon.eutrisiingsney.quir.m.nts av so cra part ri, s. appocooi.. and in. coasution. ap.civi.o a.iow.

h |
6.

h !
| (a) Packaging Q D. 9

I b~ d-- 1

(1) Model Nos:!jUX-30 N l

I

(~)) 4~ %& " m
I

,.
f{ . . ? I ) y, O(2) Descriptd#h

km 1m
Overpack* Tor 30-jn'ch enrJe}Sid uraniuq%uff6eride (UFycylinders.

,

The I

overpack'fs a Nght cirfni ' HnderM~it"ruct5d|of twerstainless steel
'

I
;

shells with-the5vy]Qme,b'etwe $ kliMIs fi4)4dtwith y&dnch thick foam |
(8 - 9.5 ). A-fteppedad 1 side M.horizorttai jointspermits the top half i

.

' of the ov ct th seate. d ed ,dra 3basedThe pagkage " halves" are |

43.5" in diimeter by 96"21otyid[g
'a)unIgross w"ejght of the package is

secured wi Jen isfend, crpss To'ckip" all lock" Mris. The overpack is ||
Thednaxh I

8270 lbs. q il I

(3) Drawing h h ~

|

acih 4d.fa4Iricb in accordance with NuclearThe Model No. UX-30 p
Packaging, Incorporated Drawing"'No. T-20-235D, Sheets 1 through 3, Rev. I. I.

I

|(b) Contents

(1) Type and farm of material !
I

UF enriched in the U-235 isotope.
-

I'
6 I

(2) Maximum quantity of material per package |
I'

(i) Model No. 30A cylinder: 4,950 pounds UF enriched to not more than 5 I6
w/o in the U-235 isotope. I

I

(ii) Model No. 30B cylinder: 5,020 pounds UF enriched to not more that 5 I
6

w/o in the U-235 isotope. |
|

I'

I

I

388 I

_
l



- . . ._. --. -_ . -. . . .

______________________________________________________
'n %C W N30 '" 0 0" "wj rcw m emy,%

,

| Page 2 - Certificate No. 9196 - Revision No. 6 - Docket No. 71-9196
,.

(c) Fissi,le Class II

Minimum transport index to be shown on
label for Class II 5.0

6. The 30-inch diameter UF cylinder must be fabricated, inspected, tested and6
i maintained in accordance with American National Standard N14.1 (1990 edition).

Cylinders shipped after December 31, 1992 must be fabricated in accordance with
Section VIII, Division I, of the ASME (American Society of Mechanical Engineers)
Boiler and Pressure Vessel Code and be ASME Code stamped. ,

7. Prior to'each shipment, the over asigtts-S t be inspected. These gaskets must#

be replaced if inspection shew deredtstdr ery 12 months, whichever occurs'

J first. (G 4.

8. When the optional 4 fting clips are used instea qNhe top lugs, the top lidi

(cover) must be lif ith a spreader bar (saddle). v
4

; 9. Each packaging m msEpt4t Acceptance Tests an idnancIProgram of Chapter 8
of the applicat

O~*
10. ThepackagingMve41bepreh fprs pment p3 rated in g ordance with the

OperatingProegesofCh
- of eappl '.'

.

'fovedbruseunderthe
'

11. Thepackageaujiverized t
''

ificate_ - y
o r p T i pgenerallicensegovi g.

:

i ,. , .

,, a.

( )! 12. Expiration date: anua v19 :

M REf E S ,,, ,4 g p %u

Nuclear Packaging, Incorp ed applicati ~~ Novem er M 1989.
M

Supplements dated: December 1989,Ncvember8,1999, June 10, June 18, September 11,
i October 9, and November 6, 1992. % $
j FOR THE U.S. NUCLEAR REGULATORY COMMISSION
i

Charles E. MacDonald, Chief,

Transportation Branch
Division of Safeguards

and Transportation, NMSS

Date: ia

I

I
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E"" CERTIFICATE OF COMPLIANCE
io cm 71 FOR RADIOACTIVE MATERIALS PACKAGES

,

e neve.ow wu.m oAcMAGE oENTricATION Nr N c.PAGE NuMBEn e. TOTAL NuMsER PAGES g

,~ ,WTg - 8 USA /9200/B(M)F 1 5 I'

I

'l' * Yoerw.m.i. ie.ueo to cerwy tnat in. pacanoing and contents oe.cribed in itern 5 bedo . m**ts en* *ppacab'****r*tand*''***'' ''h 'a |
' ' * *

i
of r.o.,si n.gulations, Part N, *Packagmg and Transportation of Radioactwe Material"

I b. Tnse certificate does not reheve the consegner from comphance wttn any requirement of the regulations of vne U.S. Department of Transportation or other
i apphcabie c.,uistory agencies. inciuomo ine so emm.nt of any country throuan or into whien tne pack *o* ** tran*p r'" g

I I
I I

! ' "**,,c,u',",'';o*^1*,'"J"' ' *^** '' ^ *^''" ^**"8* "TiENo' Effs ^f7WL "cE'S*A^ "cArio~ |a

I 1

| Department of Energy Nuclear Packaging, Inc. application dated I,

I
i Idaho Operations Office April 6, 1991, as supplemented.
I 550 Second ' Street n QrO/.I!~ 1-9200CA D1 Idaho Falls, ID 83401 - 5

7
I 3 E >.. ooc e muusen
|

- s,o
I ficate is condttional upon fulfill 6ng tie u roments of 10 CFR Part 71, as apphcable, and tne coaditions specified below.

Q k |5

C* W M $ i

| Su) 125 $ h
| (a) Packaging

[fhj l~

Ig
g%,

(1) Model plo : B, g 3 gi

Q) / A , .4 0-

i|

I (2) DescrfNion \['#jcqr ;n,pd|N'~ N;
is i, q.cl i_

I A sta nless steel andhlead shielded shfpping cask. Tlie contents are I

/' shipped)dewatered. The7casGs'Ea'ri htJcircular cylinder, 65.5-inch I

outerdiameter4fA207.5ain @is hh2The:cayfty dimessions are 51.25- I

inch diameter tyd19L5-dic leng Sb A 1.0-iirch thi n stainless steel I

i inner sheJ,1, 3383facht-thi llead/ahhuMsfand 2.Orisich thick stainless |steel outer, shell' ahd|7.5Dfibch7thiDGibl'ded stainle'ss steel bottom i
the cask' body.H A.' ten gauge stainles's steel thermal I

plate maQup,ds the cask este'hfiell with standoff provided by a wire;

shield surroun r I
~

wrap on a 3.3i ich pitch spacing. TheouterQidis7.50-inchthick - If
stainless steel / equipped with a 300 psig rupture disc. The seal is |
provided by 2 Neoprese 0-rings securedAy 32, 1-1/2-6 UNC closure i
bolts. A test port is priivf'dsd ITitween the 0-rings. The lid is also i
provided with a vent port. Protrusions from the outer cask external I

cylindrical surface include 2 lifting and 4 tie-down trunnions,1 I

shear block for fitting to the shipping skid, and 16 impact limiter 1 -

Iattachment lugs (8 at each end of the cask). The impact limiters are
120 inches in diameter by 75 inches long fabricated from 1/4-inch |
thick stainless steel and filled with closed-cell polyurethane foam. i

'

Each impact limiter is secured to the cask by 8,1-1/4-7 UNC bolts I

necked down to 1 inch. Plastic pipe plugs are provided in each impact I

limiter. The overall dimensions of the cask with upper and lower I

impact limiters are 120-inch outer diameter by 279.5-inch length. |
'

|
|
|
|
|

1

I

I
I
I

290 |
1
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CONDIT10NS (continued)
|

|

| Page 2 - Certificate No. 9200 - Revision No. 8 - Docket No. 71-9200 I
1

l -

I

'

[ 5. (a) (2) Description (continued) y

I,

A separate inner vessel (fuel / canister basket) is positioned within the | |
'

I
'

i
'

| cask cavity. The inner vessel consists of 7,14.5-inch ID by 0.38-inch I

I
I wall pipes with a welded bottom plate and top end fixture plate which
I provides a 151-inch long cavity for the canisters. The pipe assembly is |*

| positioned within a 50.25-inch OD by 1.0-inch thick steel shell with a i;

2.0-inch thick welded bottom plate. The space between the pipes and i
i

steel shell contain stainless steel structural members and solid neutron I |i
i
I

moderator and absorber. The top of each tube is shielded by a 10-inch I '

l '

|I thick stainless steel plug. The inner lid is 5.0-inch thick stainless
I steel equipped with 2, 300 psig rupture discs in series. The lid has 2 |

,

|'

| Neoprene 0-rings and jsgectfitClo-the inner vessel by 24, 3/4-10 UNC g ;

closure bolts. A shymrt 'is prM(4 etween the 0-rings. The lid is | |
i also provided j ' vent port.

I
A fuel, fil@r, or knockout canister is positiened within the innerI

I vessel w canister impact limiters and a topMbD-inch thick |
Each canister.As f4t0 i i0.25-inch wall and cogtajn's Bor+f nch OD by

,

| stainless tqtel shield plug.
1 sheets or B C i

|
150.0-ig loopb

nmentisnotreqlitraidwithcloqureprovide8by i 1
I

rods, iste
I welde bolte e\ithggr4 i s. C I |

I
'

p| 6 e .

. apactlimtt$rs(11,700 pounds |$100J00QouI ht of th ca

The y;, inner y,esN1@h th00. /61$en s (1/iDtttst,894e.po,unds-@ch) is
ter.s(1,04 to 1,440 pounds i!

,

each
d |each D nd c fhterJWa : h g-i I

|
appro @ te ,5tf0gdsF

,
,

f |] | (3) Drawing
-

;

! (i) Thhackag sbcons ctkin acco#rdance Gtth Nuclear Packaging |t

I Inc ing No.4-f06100 Wheet%1 throug7, Rev. T. l

.' v%iO M i
I

! | (ii) The can ters are constructed in accord 4mce with Babcock and Wilcox
I
I

I Rev. r; 11613000, Rev. B1; and
; CompanyDfaGingpos.: 1161299D,$
; 11613010,Rev.y i

i
i (b) Contents

I
i

j (1) Type and form of material j
,

| (i) Byproduct and special nuclear material in the form of irradiated |
fuel particles, partial fuel rods, partial assemblies, and core i

|

I
debris. The maximum pre-irradiation U-235 enrichment must not i

I exceed 2.98 weight percent. The average burnup of the fuel l

I
I material must not exceed 3,165 MWD /MTU and be cooled for at least

| 6.0 years. |
1

-l
,

I
I

I
I

I
.

I

I'

I

. 391'
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# * ' '" CONDITIONS (continued)
~

LA' "9( [ O'i '# [$,''
' - f ' f. F ]

t,e

|
i |

Page 3 - Certificate No. 9200 - Revision No. 8 - Docket No. 71-9200 |
|4

|
,. ,

i I

[
5. (b)(1).(Continued) g

I

| (ii) Irradiated core structural components, contaminated defueling g

Iequipment, and filter-aid materials. Ii

Except for close fitting contents, dunnage must be provided in |
I

I

| the shipping cask cavity sufficient to prevent significant movement ;

|
of the contents and secondary containers relative to the outer ;
packaging under accident conditions. |

,!Ii
ai

| (iii) Byproduct and special nuclear material in the form of internal I
i contamination inside the inner vessel. Internal contamination

|shall not exceed tk 11ptitQ(, low specific activity material asI

defined in 1 %f71.4. L- J f i
|

|
! (2) Maximum quant f material per packagei

| Seven fu nockout, or filter canisters or any'' mbination thereof
I within t inner vessel. The radioactive decay t load must not |

| exceed w4tsineachcanister.The is4teigKof each canister i

must exceet = pounds. i I
. i \ O I'

,. '
(c) FissileC15rss kg Tm g III O

i
?'

r of package '/ $, 2 |f Maximum nu

8/h(ie & I
f /0 -t gper shipm(et (vehicle) 4 y,

nd in $ $ D'Jud. )I|di
i ..

(f y Pps. set qI When delivered taza carrier for i
i 6. The cask cavity n I
I transport, excep or ter Wft say ibespresenO following drip drying of

I

I the canisters fo minmueatqfi,mi 4144ebMVal frosi~t)e storage pool.
I The canisters mus e loadNf"ind dewlte6ddMn ard(dance wJth Section 7.1.1 of |

| the application wh4ff nc10 des apprextinatelf 2'1halof arpof nitrogen, or helium i

i cover gas. The casR ty and inndMyeMe t must'be f (led with argon, nitrogen, I

Iorheliumat1.0atm6 re.
I I

I

|InadditiontotherequiremenpfSubpartpfMCFRPart71:
. i

I 7. NWbl

(a) Prior to each shipment, the inner and outer lid seals must be inspected, ii
i The seals must be replaced with new seals if inspection shows any defects I
i i
I or every 12 months, whichever occurs first; and

I4

I

I (b) Each package must meet the Acceptance Tests and Maintenance Program of |
| Section 8.0 of the application. g

I
I

i (c) The package must be prepared for shipment and operated in accordance with |
I

I Section 7.0 of the application. I
I

| 8. For any canister containing water and/or organic substances which could radio- |
lytically generate combustible gases, a determination must be made by tests and

;
i

| measurements or by analysis of a representative canister that the following |'

| criteria are met over a period of time that is twice the expected shipment time: 1'
I

I
I
I

I

392 I
I

.
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* * " ~ " ~ " "~u w "" conomons tcontinued)

Page 4 - Certificate No. 9200 - Revision No. 8 - Docket No. 71-9200'

'8. (Continued)

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 ghe
'

canister gas void if present at STP (i.e., no more than 0.063 g-moles /ft at
14.7 psia and 70'F); or that oxygen is limited to 5% by volume in those portions
of the canister which could have hydrogen greater than 5%.

For any package delivered to a carrier for transport, the canister must be
prepared for shipment in the same manner in which determination for gas generation
is made. Shipment period begins when the canister is closed and must be completed
within twice the expected shipment time.

b b9. Bolt torque:

The outer cask lid must ecured by 32, ASTM A320 rMe L43 (Cadmium plated),
; 1-1/2-6 UNC-2A x 5.5 hnng bolts torqued to 780-945 ft- lubricated).g

The inner vessel 1 must be secured by 24, ASTM A329cGrM L43 (Cadmium plated),

3/4-10 UNC-2A x G 1 7
lts torqued to 130-15 Tbs (.hibricated).

Theupperandihrover i ters-must en ecuredb[5,ASTMA320,
Grade L43 (Caddten plated)tg4 7 2A'x 4 %ng boltutorqued to 225-270;

ft-lbs(lubricg). gi { p 7
10. Except for the}ttfnten [ . - n 5.(bH pedofto h shipment, the

licenseemustogirm .

th"e<p ') p ir% esse.1 arpprophly sealed by tests'

4k6fthe'%pplicatlen. The test isas specified in Appen pr p K. ,

t wg~D a miniinem sensitivity ofsatisfiedifg/sgkage - 4 ' '

o ec r
' V

gh% N g)1x10- atm-cmi .M *N'

i 11. The neoprene 0-rin is used ' thi c N / vessel *blosure must be fabri- j

cated from neoprene ial speciff tascade Gaske'Qlcompound number CG '

100-111-60. $
tgch during time of transport.Thelicenseemayuseatarpauk12. o

13. The package authorized by the certificate is hereby approved for use under the
general provisions of 10 CFR 671.12.'

14. Expiration date: May 31,1996. |4

t

|,

|
i4

393* '
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I Page 5 - Certificate No. 9200 - Revision No. 8 - Docket No. 71-9200 1
'

I' I

I i<

1 '

|

| REFERENCES I
-

i I

I Nuclear Packaging, Inc. application dated April 6,1991. I.

I I

| Supplement dated: April 9 and 15, 1991. |,

: I I

: I I

I FOR THE U.S. NUCLEAR REGULATORY COMMISSION I
'

'

i I
'

! | I
i | 1

| 6M L !
1

| ChaEIeI kh h nald, ChiefY' Transportation % $ ch I

I
*

; I h Division of Safeguaphs and I; l'

| h Transportation,NhSQ |
'

| MY 6 31 h |$ I

*
| 4-4
| 4 o i- _

I b $

Yl' )
I+ nC 4 r || q FT,
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-

y
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'
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*E CERTIFICATE OF COMPLIANCE
8 C'" " FOR RADIOACTIVE MATERIALS PACKAGES

1.a CERTIFICATE NUMcER tt REVISION NUMBER c. PACKAGE 40ENTIFICAT40N NUMBER a PAGE NUMBER e TOTAL NUMaER PAGES
i

~ i_lc.a,/o9n9,/n tin, e 1 A97n? A
-c .

s. TNs certifde as 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 lAstoriaL"

b. This certificate does not relieve the consignos from compliance with any requirement of the regulations of the U.S. Department of Transportation or other
applicable regulatory agencies. 6ncluding the govemment of any country through or into which the package will be transported.

3. 18 IF $ $8UED ON THE SASIS OF A SAFETY ANALYSIS REPORT THE GE DES ON APPLICA lON

Department of Energy Transnuclear, Inc. application
Idaho Operations Office dated January 19, 1989, as supplemented.

hg Q{Q550 Second Street n
Idaho Falls, ID 83401 C [f. \ ,b a e. DocxET NuMeeR 71,

ett te is conditional upon fulfliti ;ements of to CFR Part 71, as appiscable, a c ons specified below.

e O..

V ~9(a) Packaging i f' /
LJ,j x ~

(1) ModelNaji:,,TN-BRP} qq g'

, ,

,

; (2) Descripkn R O"' % Js
is h .r c'elin. ask/desig for shipment of up

TheTN-Bqspen p1,a @ ih
luded'M( w of e package isto 44 Bk!

,

pay 1 capacity of 41,250approxim ly 21B; o ; i f Fls
pounds. ov i h .s r t ack with act limiters, are |

', '
e ,. . 6 Fp je cask y is 190.5 inches long1 244.5 inc

long[ ~dialm^p'Jer.hs in' k cyli al payload cavity whichby 83.25
is 171 inc e p )ng and 61 s i r. T lume of the cavity is

approximately p cubic feetr 0 i

The containment ss onsists of a 9. 2-in hick forged steel (ASME SA-
; 350; Grade LF3) cyli tsh ttom plate and lid. The bottom,

plate and lid are made frE9. i i tmck steel (ASME SA-350, Grade LF3).
The 74.75-inch diameter lid is ited to the cask with forty-eight, 1-5/8-inch
diameter steel (ASME SA 540 Grade B24, Class 1) bolts. The cask is sealed

j ' with a viton 0-ring mounted in a groove machined in the underside of the lid.
The containment vessel is provided with access and vent ports in the lid, and

; two gas sampling ports and a research instrumentation port in the cask body.

The spent fuel assemblies are housed in a specially designed 44 compartment
fuel basket. Each compartment can accommodate two BRP fuel assemblies stacked =

end-to-end. During transport, one-half the compartments are loaded with spent ;-
,

fuel and the remaining with stainless steel inserts. Peripheral inserts !
fabricated from an aluminum alloy are positioned between the fuel basket and
cask cavity wall. - i

;

- 395
|

.
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;

U.S. NUCLEAR REGULATORY COMMISSION
| %,*" *^ conomous (continu.a;

' I
page 2 - Certificate No. 9202 - Revision No. 4 - Docket No. 71-9202 1

I
4

5. (a) Packaging (continued) |

| (2) Description (continued) !
1 |

| The cask is provided with steel encased balsa-red wood impact limiters. |;

I The limiters have an outer diameter of 131 inches, an inner diameter of I

| |
91 inches, and a thickness of 20 to 26 inches. Each impact limiter is I

,

attached to the cask by four equally spaced 2.25-inch diameter bolts. ji
y

; J The impact limiters are also connected to each other with fourteen ;
1 1.50-inch diameter tie rods. e

i l i
! I The cask has four lifting lugs welded to the lid, and four lifting / I

1

|
tiedown trunnions bolted to the cask body.

BREG9 |(3) Drawings
,

|| (1) The pac gisconstructedinaccMapewiththefollowing I|

.

! Tran g ear, Inc. Drawings: |
I

hal Section |
!

30 50-1, Rev. 2 Lo
Rev. 4 vergSection g

'
-

|
1 -15 .2 - 1 and Bottom i~

1 M24-150-5 unnion ('")
d i1 4-150-

i
I 24-150-6 h5 ontImpahLimiter

-
l

MRear Impacgmimiter jif 24-1 -7 L

%24-:. Pac ing lametrations :

/ lt ! !y24-: '

i,

|l
'

9 24-1 Li |

8 M4-1 nion ulder Bolt i-

I 3ert-15 # pact ter Spacers 'l

| 3@-150- %. 0 ; ierod ierod Brackets |.s

30p/J0-2 , Rev. . / Fron et Limiter &i i
Bracket Assembly i+

3024- ,.Rev. O R d spact Limiter & i
TTerod Bracket Assembly I

3024-150-31,I. . kk M Attachment Bolt
f 1

I3024-150-32, Disc Spring
I,

j (ii) The fuel assembly basket is constructed in accordance with the g

following Transnuclear, Inc. Drawings: 1

1

3024-150-8, Rev. 1 Basket General Arrangement 1

'3024-150-9, Rev. O Basket Cross Section
3024-150-10, Rev. 1 Basket Plane View |

q|| 3024-150-15. Rev. O Type A and B Spacers
!g

|:
3024-150-17, Rev. 2 Basket Peripheral Inserts i

,| 3042-150-18, Rev. 2 Fuel Replacement Inserts I

il !
I i

|s| |
|

i
l |
| 396 I
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|U.S. NUCLEAR REGULATORY COMMISSION
; %, *" *^ conomows (continu.a;

|
page 3 - Certificate No. 9202 - Revision No. 4 - Docket No. 71-9202 I

i ,.

| S. (b) Contents |
(1) Type and form of material |4

|
(1) Irradiated BWR uranium oxide fuel assemblies as described in the I

|j
application and including the following specifications:;

(U)Kg|!| Assembly Array Pellet Clad Rod Pitch Mass

.] Tvoe dia. (in.) Thickness OD (in.) (in) i

lJ

B lix11 0.275/0.373 0.034 0.344/0.449 0.577 132 1

C 11x11 0.275/0.373 0.034 0.344/0.449 0.577 121 I
-

D 7x7 0.620 0.040 0.700 0.921 133 1

|0.570 0.801 113
'

D 8x8 0.500 o o h j 0.562E 9x9 0.471 4 h D A7 0.707 141 i.

F 9x9 0 7 0.040 562 0.707 137 |;

| D(EG) 9x9 0 0.040 5 0.707 136 I
EP 9x9 71 0.040 0. 6 0.707 118 1

-

The BW 1 assemblies have a maximum b MJ5,000 MWD /MTU. y

't ing time for any ass s fowsteen years. gThe Q,

C(2) Max quant te r a

pi O |
I(igorty-fou se lie .

e )er sacl t ceed 1 kilowatts. || (t h axi
(fyaxi 03' i . 1 s

- I d t entr y

!jhsegi| (iii) ve in fuel baskets ase ; 1 ) I

iy n .---o. 5(a)(. 1).
I1 I& Q t!

..
-

-

(c) Fissile Cla N III'

!|| Maximum nu of packages per shipment cle) One

hctober31. |Shipmentsmustbecompletedh 116.

7. In addition to the requirements of S part G of 10 CFR Part 71:
j|

I a. The packaging must be prepared for shipment and operated in accordance with I
l the Operating Procedures of Chapter 7 of the application. 'I

I b. The packaging must meet the Acceptance Tests and Maintenance Program of |
I Chapter 8 of the application. g

.

|
|2

c. The packaging must be loaded in accordance with Section 7.1.2.19 and Chapter 1 Ii , of the application. |j i

: i i
i 3 1

: ,

I |
| . ,. 39*7 I
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IU.S. NUCLEAR REGULATORY COMMISSION

"[j,*" *^ cowomous (conunued)

| page 4 - Certificate No. 9202 - Revision No. 4 - Docket No. 71-9202 |
i i

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

I
.

; general license provisions of 10 CFR 571.12.

9. Expiration Date: June 30, 1999. |
| |
i l

|
REFERENCES | |

.

'

| l Transnuclear Inc. application dated January 19, 1989. |
i Supplements dated: March 22, 1989, December 19, 1990, March 4, October 3, 1991, April i

: g' 21, 1994, and November 7,.1994. '
!

|
FOR THE U.S. NUCLEAR REGULATORY COP 94ISSION I'

1

Q 1i h
Cass R. Chappell tion Leader I'

'

i - Cask Certificat ction I

'Storage an sp ystems Branch ,

ls'4

Divisio ustr and i

ear Sa g , NMSS ||D Med a
! 'DEC 0 g 19H h P In

Date: _y t O |
i

.

| g g%% ~ E |

4 E |* ' '
| | t*f;T h |

'
|

& ,4 s ,.
O i

i |
i O $ |-

| !,, Y**M .!
., ,

I
; i I

!

! I
1 I
1 ;

|I
. 'i i

|!
I4

i
.

e! |' I
r ,

-
N |
g

|| E

.

|R
'

' i
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I

| U.S. NUCLEAR REGULATORY COtetAlsS60N

I "si'* " " CERTIFICATE OF COMPl. LANCE |
| to an rt FOR RADICACTWE MATERIALS PACKAGES ;

tPACM MNTreCATION NUMBER d PAGE NUMSER o. TOTAL NUMBER PAGES gI o ReviseON NUMBER

|'
,g ,cATE Nu. amen

9203 2 USA /9203/AF 1 1 1
'

,

<

I

I
* To.,uew e a i u.a io cert 9 ut tn.p.ca.png .no conwnt oe.cnbed in nem s new=. mea muppabma*ty madaromt'ortn inna o. coos: I 1

oe reos,.i negui.non e.rt if. -e.ca.ging .no Tran. pori.no i oe n.oio. cove usi n.t-
I,

I b. Th6s carencens does not reskove the consignor trorn compli.nce with .ny requirement of the reguistions of tne U.S. Department of Tr.nsport. tion or other
I appiecebte reguistory .gencie., inciuoing the govemment of .ny country through or into which the package will be transported.

I I

I I

|j | * "*inuso Tffi'fi"r J"'" ** *^*'' " ^ *"'" '"*'* "'7| EE"io'eI<^EEo#'"N<Ea7E A#
" ~'*' " N ' CAT'c"

| | |

|! B&W Fuel Company B&W Fuel Company application dated ;

1 P.0, Box 11646 November 19, 1990, as supplemented. i
'

I Lynchburg, VA 24506-1646 Q{,gh ,

>c mn Nuuma 1-9203 ii

| == a cor._, upon ,u_,##_ err. . ,o c,n e,. . .p - . .Mce-- |;

i ,-

Q Q ;I IL

!(a) Packaging h h f7 /
a

I Qj [Wy |

- i'

! (1) Mode 1Jio. : DHT g) ]j

(2) DesMption k C i
'

I l-- h, - 'N M3M . I~

I The', packaging <ons - angesthinle,ss steI4 containment vessel, I"

9.5MdchesMA.) inch [e)' he .%9pchiis,high| witU bolted and gasketed1 I!
top f)ang closgeaan"dyn t steel welded bottoii~ plate. The I' '

I

Specifjdatio{nfl7C%artren "' t
suppmFie'dina35gallonD0Tcont &Su' ment edij3 elite

''

jQ6.5 2lbs/ft industrial cane |
,

Q# |,<-W6& W}| h('fiberboard. V T M |-

|
Closure of the containmen } vessel is maintafned by a 3/8-inch thick carbon |

I '

L

3/8-16NC by 1)-1/2,long hex bolts and nuts? The outer 16-gauge lid is made '
l3 steel lid ard /8-inch thick silicone rub 6eVgasket secured with eight,~

|
!

with a 12-gauge belt hmMgrijg-whil drop forged lugs, one of which is i

threaded, having a 5/8tincF4 diameter bolt and lock nut. I

I
IThe gross weight of the packaging and contents is 490 pounds.
I

(3) Drawing |
I'

1 The packaging is constructed in accordance with Babcock & Wilcox Company I

Drawing No. MS-215E, Rev. 3. I

I

I

I

I

I

I

I

I
4

*

I

I
i

I
,

I I

_ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - .
.
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i U 3 NJCLEAP P3CikIPT CDMV@CN
|* * *

i J conomous (continued)
'

|

I Page 2 - Certificate No. 9203 - Revision No. 2 - Docket No. 71-9203'

I

. I ,

(b) Contents|
'

,.

| (1) Type and form of material
I

I Dry uranium oxide pellets enriched to a maximum 4.1 w/o in the U-235
; I isotope. The maximum H/U atomic ratio, considering all sources of
1 hydrogenous material within the containment vessel must not exceedI

| 1.3. Pellets must be packaged in accordance with Babcock & Wilcox'

; i
Company Drawing No. MS-216E, Rev.1.

I.

1 (-2) Maximum quantity of material per package
I

I Thetotalcontentsnottoexif.eg295 pounds,withtheU-235contentnot' -

|, to exceed 4.1 kil EiiE.2 ** O (/j

i ! (c) Fissile Class y(j II and III
AI V! I Corrugated Trah.

Minimum tra rtMWde to be shown on label -

g -

g).5| Class II'

I /~w, n .

I MaximumnuisberofpacRa
p/

..

er sElpmentif ny
I Class III b - / | 4 IWq r-m -~
I e -

,

w,f/Ij Bagged Pe M s . > - -

-
!/

|
, . .% _s / -.

I Minimum tr sport N
' N I;, $-
y

I em, l

$ gerj, d!1l % 8 ' $ '-
'

| f r '''" ' D a.

fy*f N) 50
I C| | Maximum nunibO of paEli h~

d! Class III f % A bp g Q
/ !

| /
|

l 6. In addition to the req f entsofSubpartGof10CF(Part71:
~

The package must be prepnfed f,(sr shiyneat M operated in accordance with the
'

I (a)
l' Operating Procedures of Chapte 7'R ihb application.
i

I

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

|

| 7. The eight, 3/8-inch containment vessel bolts must be torqued to 35 ft-lbs *10% and
the 5/8-inch closure ring bolt and lock nut must be torqued to 70 ft-lbs 110%.

i

I lienediately following each loading of a package, the closure ring must be inspected
: I to assure it is fully seated (engaged).

I

I, 8. The package authorized by this certificate is hereby approved for use under the
general license provisions of 10 CFR 671.12.

i

I

I 9. Expiration date: January 31, 1996.>

I

I-

I .

I

I>

'
I 400
I . . _1
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- conomous toontinuea)I

|
I I Page 3 - Certificate No. 9203 - Revision No. 2 - Docket No. 71-9203

1

; I

Ir,
i eg4

i |

I REFERENCES
I

| B&W Fuel Company application dated November 19,1990.
I

i Supplements dated: December 7 and December 10, 1990, and January 3 and January 11,i

1 1991.
I

I

| FOR THE U.S. NUCLEAR REGULATORY COMMISSION.,

gg REGfj
.

b C ar es E. acDona d ChiefI

| h Transportation Branph')
\ Division of Safeguards $

,

,,

and Transportatfin,44SSi
i A'

I @ \ ...

ur P-
- bM h '~~ +.A

h,
v_l, y3'Date: k

| o-

< s. _,
; l

,

ikh E
o agA]%g

A

;
a ec|

t <~e Wre e: | x.I ..

|
+f; Y L&

I Vn %'+ I
I 8/

| sd_ 34 M*

: s er s,

I

I
,

: I

I

I

I
I
I

I

I

I

I

I
I
I

Ii

l .

'

l
4

I
.

'

|
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u.a. NUCLF.AR RESULATORY CotenstS840N Isee pones ess
CERTIFICATE OF COMPLIANCE Iseu

N" " FOR RADIOACTIVE MATERIALS PACKAGES
b.PEVISiON NuMSGt c. PACKAGE IDENTIFicAT80N Nt=84 d PAGE NUMBER e. TOTAL NUMBER PAGES

t.. centwicATs NuumeA
9204 0 USA /9204/B(U) 1 a i

I

|
a. This certthoute is issued to certtfy that the packaging and contents described in item 5 below, meets tne apphcable safety standards set forth inTitle 10, Code

2 ,,w - .

|
of Federal Regulations, Part 71," Packaging and Transportatson of Rad 6oactive Material" I|

I d. Tn6s certencese does not reneve tne consignor from compaance with any requirement of tne reguianone of the u.s. Department of Transportation or otner'
I appiicabie reguistory agenc ,inctuding tne government of any country inrougn or irno which tne package wm de transported. I

I I
I |

**** Eso' *E"w"O '"' '**'" ^ " ^*^**a"'IrrLc'Ec'E'eI55^ r'S*8"nE"on*TYEAleYcATcet ]
" ' ^

m
I I

II

| Chem-Nuclear Systems, Incorporated Chem-Nuclear Systems, Incorporated, application
I

I 220 Stoneridge Drive dated June 16, 1986, as supplemented.
R Eg , , |

|
Columbia, SC 29210 ,

.i k I.oocx I
c TNuueca 71'-9204' l1

I . Ay * v/. i+ coNomoNe
This certificate le conditional upon fulfilbg the requirements of 10 CFR Part 71, as applicabie, and the coactitions specified below.

lp Q II s.

I
p

,h. M h |I (a) Packaging 0,7 \

I(1) Model ,No CNS gg /
blAq[ 6enI (2) Descr$ tion b / w i!q,nani i, -

LaflQead*DisTded s'hippin6, cask, designed
-

i
-

IA cyljrAricahcarbon
, este I

j * e)mathElaF .Thescask is transported in theto treetsport Mp3ctiv,e
.

t
Id St$h~ steel, escasedffigid polyurethaneupright,p,osittetGan(is I

gWas:bottomii4he pack' age has approximatepiand Ifoam impact IfisiM& e
ifpJJ6ws: C

dimensio y , shie M U9 M [ ? M 'Np n g %(ip 88 inches |

g |V x rt./ b
Cask %,e1,ght
Cask otiter diameter 'M Q'78-1/2 inches - I

I

Caskcay1t'y) diameter y\'height 77 inches
I

68 inchesCask cavity y
Overall packagEWreightgj,tuimpact limiters 130 inches |

| Overall package diaineter,swith impact limiters 102 inches |

Lead shielding thickness 1-7/8 inches I
Gross weight

|
(packaging and contents) 72,000 lbs.

Maximum weight of contents, I
shoring, and secondary containers 18,000 lbs

The cask body consists of a 1-1/8-inch thick carbon steel (A-516) inner
shell, a 1-7/8-inch thick lead gama shield, and a 2-inch thick carbon
steel outer shell. The inner and outer shells are welded to a
5-1/2-inch thick carbon steel bottom plate. The cask cavity has an

; optional 12-gage stainless steel liner. A 12-gage stainless
| steel thermal shield surrounds the cask outer shell in the
; region between the impact limiters. The impact limiters are |

*

| secured to each other around the cask by eight ratchet binders.
I
I
I

402
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! Page 2 - Certificate No. 9204 - Revision No. 0 - Docket No. 71-9204 |
! |

The cask lid is a 5-1/2-inch thick carbon steel plate, and has a |
*

i,

I 31-inch diameter opening equipped with a secondary lid. The primary lid I

I is sealed with a double silicone 0-ring and 24 equally spaced 1-3/4-inch |
j | diameter bolts. The secondary lid is 46 inches in diameter, is centered i
! within the primary lid, and is sealed to the primary lid by a double Ii ,

:
I silicone 0-ring and 12 equally spaced 1-3/4-inch diameter bolts. I

i | The space between the double 0-ring seals is provided with a test I

I
I port for leak testing the primary and secondary lid seals.<

I
I

The optional cask drain a y ts are sealed with a plug and a |I

silicone 0-ring se )

; I The package i ed with four tie-down welded to the cask outer I

I shell, and fting lugs which are removec g transport. The |,

j | lid is eq d with three lifting lugs which a ered by the
i

| top imp imiter and rain cover during transpor i

h
,

I'

I

] | (3) Drawing N g |,

[ ccordan with the |The p aging i t cted sse
I follbw6ng Chem-N st or o ' Drawings i;

awing Nu ' Re Mn
| p110-D

.

L

ev. r
- I'

110- " F I
I

"

N110- / |l l' e < ] O
1 l C-110- t < B 4 / j

~

1 | C\ -D-2 h__
i b| P :$-

" s |:
I'hu /

- h,

I

g/j i
\ |i u

i I

h hi
| (b) Contents I

(1) Type and form of m

I (1) Byproduct material in the form of solids, dewatered resins or i

| process solids, or solidified waste, contained within secondary i;

containers; or I:
i

I
I

(ii) Radioactive material in the form of activated reactor components. |
'

| |
(2) Maximum quantity of material per package !

I1
i

: i
Type B quantity of radioactive material, not to exceed 2,000 times a I

i Type A quantity. Decay heat not to exceed 100 watts. Weight of I

I contents, secondary containers, and shoring not to exceed 18,000 |
| | pounds. Contents may include fissile materials provided the mass j

I limits of 10 CFR 571.53 are not exceeded. i
'

I- ,

I

|
'

'

I

403
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I

| Page 3 - Certificate No. 9204 - Revision No. 0 - Docket No. 71-9204
,

'

I

: l
'

! Except for close fitting contents, shoring must be placed between the secondary, ,.

.

contaihers or activated components and the cask cavity to prevent movement duringi I

; | accident conditions of transport.
4

I

] | 7. The cask primary lid must be secured by 24, and the secondary lid by 12,1-3/4"-
| 8UNC x 5-3/8" long hex cap screws with a flat washer, torqued to 300 ft-lbs

i I 30ft-lbs(lubricated). The optional drain and vent ports must be plugged
]

I and sealed prior to transport.

| 8. Lift lugs must be removeci from the k rgrtotransport.
9. In addition to the requir h Subpart G o $ F Part 71:

| | (a) Each packaging eet the Acceptance Tests and ihnanceProgramof
| Chapter 8 of t splication; and

) ! (b) The package repared for shipment and opera i cordance with the
gChapter 7 of the appli n! l Operating du s

(c) The pri id, sec d, a op nt and d ' seals must be
| replace h new sea in pe To fects or y 12 months,i

Pwhichevegcursfirs Q'' =
i

~ k ollows: {j 10. The package m% be le e

! | (a) PriortoNhsh dIbhp fransj"jhereqjd mentsi > c n t ti

|- of low spe ic a' eate a 1 i N i< h by usive.

in ' rdance%4th1 i use vehicl he e a a t t t
'

Section 8. p of gI; ,

sted i h ordance'
: (b) The packagin ainment stfed . II

| with Section 8 f the appli 'or to first of any
,

packaging, afte hird use, wi the twelve period
i

i prior to each use, after seal replacement.i

| 11. (a) For any package contain w a substances which could|
I radiolytically generate comb b a determination must be made by tests
I, and measurements or by analysis of a representative package that the;

] i
following criteria are met over a period of time that is twice the expected

) i shipment time:
; I

I (1) The hydrogen generated must be limited to a molar quantity that would be'

I no more than 5% by volume (or equivalent limits for other inflannable
| gases) of the secondary cogtainer gas void if present at STP (i.e., no;

^
i

more than 0.063 g-moles /ft at 14.7 psia and 70*F); or,

l

I (2) The secondary container and cask cavity must be inerted with a diluent
I

i to assure that oxygen is limited to 5% by volume in those portions
| of the package which could have hydrogen greater than 5%.
I

I

404
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c row em U.S. NUCLEAR REGULATORY COMMISSION
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| Page 4 - Certificate No. 9204 - Revision No. 0 - Docket No. 71-9204 !

I I

IFcr any package delivered to a carrier for transport, the secondary container,

I 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 i

(sealed) end must be completed within twice the expected shipment time. I
,

i
I

I

I (b) For any package containing materials with a radioactivity concentration not I

|
I exceeding that for low specific activity material, and shipped within 10 days
I 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 t 1 I
|

h p roved for use under the |
I 12. The package authorized by h ificate is
I general license provisi 10 CFR $71.12. |

13. Expiration date: r 31, 1995.

I
I

N REFERENCES / g |hI s

h . . - |s
i

o da p b !| Chem-Nuclear SystehInc., app ,,

! Supplements dated: gust ril A$8, and Nov 29, 1989,
,

and April 17, June % Septe |
'

b 1 R F : L LAT0 OMMISSION |.

|
,

| S1 b '
-

.

ld, Ch || [/ i tion anch A j
,

Div on of Safeguar U l

h and Transportatio MSS I
i

i

Date:
I

I
I

I
I

I
I

I
I

I
I,

I
I

I
I

I I
|| |
|

|
|

|
I

|
I

I
I

I
I

I
I

I
I |i

'

|

I
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1

1

|
;__________________________



f

----------------------------------:---------------------
I

U.S. NUCLEAR REGULATORY CORMetSSIONsenc Ponas eis
CERTIFICATE OF COMPT. LANCE I

meu
Iio crn 71 FOR RADIOACTIVE MATERIALS PACKAGES,

D. REVI ON NUMeER cP IFiCAT N d PA E NUMeER e. TOTA NUMBER PAGE:
a cenTgTg w; Meta

Ie enemea
s. This conmeme n i.aued to certay that the packegingsno contents described in nem s beiow, meets the applicable seter standaros cet forth in Titie io. code I

,

of Federal Regulations, Part 71, * Packaging and Transportation of Radioactive MatenaL" I
I

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

I

I

s. twinggs;ssuso ou THe easis or a sarrry amysis negt,wggasoss4ow oa meege44 cyu i,
I

; Office of Facility Safety Transnuclear, Inc. application dated i

Analysis, EH-32 September 1, 1989, as supplemented I

IU.S. Department of Energy

R R E G y/,,o, |
Washington, DC 20585 f,

,\, c oocarwuussa

" EcNie m conomonal upon tummn re nonts of 10 crn Part 71, as appucabie, and
,

epions specified below.

e O |s.

(a) Packaging gQ i
'

Model No.J.kN-REG - -
"

II) l-

- p m g i

(2) Descriptig . 2

d igned r shipment of up to
iThe TN-REG packa A sl mo r n.o . i

_i pact miters atached, i20 PWR speff fu 'ssemt> T wp
4 ( n ) i r dl hpst dia r. The total weight iis approxTnratel c

of the pa ei 22 1 C u t n l The m ~~~m we of the contents, I
'

including fu !< n y h
' '

pp ely 00 pounds. The cask I',
.

.] e a spec' y designed shipping jis transpo in p
,\frame.

\gforged steel Is fv 9.25-inch tThe containmen sel consis o
(ASME SA-350) cy rical shell and lid. The s approximately 82.25 I

inches in diameter and s a maximum thiesess 8.5 inches. The lid I

Iis bolted to the cask .pty,Agigg 148 inch steel (ASME SA-540, Grade
B24, Class 1) bolts. The cTsk Kserkd with a Viton 0-ring mounted |
in a groove machined in the underside of the lid. A second metallic g

0-ring is provided to leak test the Viton 0-ring. The cask is provided with I
access and vent ports in the lid, and two gas sampling ports and I
a research instrumentation port in the cask body. All five of these I

penetrations are sealed using Viton 0-rings. |
|

The spent fuel assemblies are positioned within a 40 compartment fuel basket. i
Each compartment can accommodate a single PWR assembly. During transport, i

one-half of the compartments are loaded with spent fuel and the remaining with I

stainless steel inserts. Peripheral inserts fabricated from an aluminum alloy I

are positioned between the fuel basket and cask cavity wall. |
i

l
I
i

I
406 I
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U.S. NUCLEAR REGULATORY COMMISSION"[f"" "" cowomous (continu.a;
'

I

' age 2 - Certificate No. 9206 - Revision No. 3 - Docket No. 71-9205 I
I

I

; ; 5. (a) .(2) Continued j

The cask is equipped with impact limiters made of' balsa and redwood |t

encased in carbon steel shells. The impact limiters have an outer I!
' diameter of 131 inches, an inner diameter of 91 inches, and a thickness I

ranging from 20 to 26 inches. Each impact limiter is attached to the I

cask by four 2.25-inch diameter bolts. The impact limiters are also |
i connected to each other with fourteen 1.5-inch diameter tie rods.:

g

I
The cask has four lifting lugs welded to the lid, and four ;I
lifting /tiedown trunnions bolted to the cask body. ,1

1
,'

(3) Drawings RQr 'j
| (i) The pac 5 constructed in nce with the following i,

Trans , Inc. Drawings: p,

4-150-6, Rev. 4 Front et Limiter l '

i :

|; 024-150-7, Rev. 3 Rea t Limiter:

g3 -11, Rev. 2 .c gi netrations ;,

'[eRods
Bolt i302 , Rev. 3

.

'

Tie Road Brackets I3024 e

b 3024- e - ection I

l[
,ngitudin

ansverse tions Ii ; 3024- ev,

I~ el and~ om30 -l > :

Jid,(/ | l
.

, h== 30 av. 1
j g 3 e i F w I on |

'

|

; J 3 ! ) F Imp Limiter and a i

Rod 9sacket Assembly I: ;

ar Imp 4M Limiter and I'

'j % -
i d30

24-150-3F, ' Q
Tie P@) Bracket Assembly |

r
;,

@4
ffniter Attachment Bolt iImpact %) ring at Impact Limiter

.

Disc-150-32, Re . i
3' 0-33, Rev. 1 P .ist ,1

l302 0-34, Rev. O oison Rod i
'

3024-150-4
mpact Limiter Front Spacer.

(ii) The fuel basket assembly is constructed in accordance with the y
,

j following Transnuclear Drawings:
"

3024-150-28, Rev. O Basket-General Arrangement 1|

| | |3024-150-29, Rev. O Basket-Cross Section,
' ' 3024-150-30, Rev. O Basket-Plan View p

3024-150-37, Rev. 1 Peripheral Insert g

q 3024-150-38, Rev. O Fuel Replacement Insert i
'I

I
I
I
I
I
I
I
I
i
1,

407 I
l
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U.S. NUCLEAR RECULATO2Y COMMISSION
; %,"" "" CONDmONS (continued)

I
P ' age 3 - Certificate No. 9206 - Revision No. 3 - Docket No. 71-9206 I

Ir

|; 5. (b) . Contents
I:

.
(1) Type and form of material I

,

I:
I(i) Irradiated PWR uranium oxide fuel assemblies as described in the4

,

application and including the following specifications: |;

: Fuel form UO pellets !
Nominal pellet diameter 0.$67 inch I'

q

j Cladding material ' Zircalloy I4

Cladding thickness 0.024 inch I

Maximum feel rod length 162 inches |
i .,

I

t 144 inches afug gg(gg,hMaximum Sc"i
ff 14 x 14 |Assemb',s

Ma 'itial fuel pin %4 1
<

sureat70*g5 7p 1 atm I'

himuminitialU enrichment O 55 */
|

'
)

383 kg
!

_ gnitial uranium loading
PWRgssemblies have a m urndf15,000 MWD /MTU. i|T

.

j minii ing time for bly is years.

(2) Max quantit eri pj g

iep// |(ibaxi Pl?f1i.

(ii)(f) Maxim
ee 7 kilowatts. 1axi > i > a h

'/ - |bly ' /p ! P i : a

% |
|

| (iii) e
' ' I

ed in 69 fuel baskets as shown
*

3)(ii)Q |e d1 1%r f5 '

n

| |
| | (3) Fissile C Q III I

f Maximum numbe f kages per ship p One

| 1, 6. shipments must be completed weYAk October 31.
, ,

I
l
1 1

I | |
; i ,

! I |

|
|

| | |
| 8

I
I
l

<

I .'
J

I 408
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" " * * U.S. NUCLEAR cE |LULATORY COMMISSION"y' cowomous (continue,,

I
Page 4 - Certificate No. 9206 - Revision No. 3 - Docket No. 71-9206 I

I
i -l

7. Bolt torques: |
(a) The cask lid bolts must be torqued to 1120 ft-lbs. |

,

i 1

, (b) The bolts used to secure the vent and drain port covers must be torqued to I

50 ft-lbs. I

- (c) The bolts used to secure the upper gas sampling port transport plug |
, must be torqued to 30 ft-lbs. g

] I
: (d). The bolts used to secure the lower gas sampling port cover and port I

Itransport plug must be torqued to 15 ft-lbs.i
,

i 8. Known or suspected failed hm h and fuel with cladding defects .,

; | greater than hairline re not authoriz i

]| InadditiontothegTirementsofSubpartGof10C rt'71:
|9.

(a) Eachpackagikmustbepreparedforshipmentan. Mtedinaccordance |i
- - with the at ocedures in Chapter 7 A apgcation. After loading,li
i

' the cask be ried and backfi th nitrogen at or.. atmosphere i .

as desc in Ch f li t (") | -

1

t>andMainhanceProgramof I~

(b) Each pacjrigging must e p anc
Chapter'B4cf the ap n. ? I

: E I
;

(c) The pac ng e rra55i tio .l.2.19 of the i; '

; applicat I'
.

; h % I
II ' k g y appr g d for use under10. The package au ize ~ >' ii ;

%of y7 g |the general lic pro

j
- 11. Expiration Date: 1, 2000.

h REFERENCES . I' '

Transnuclear, Inc. application da d k t h k 9. .

Supplements dated: March 7 and October 22, 1990; January 7 and February 11, 1991; |
I November 7, 1994; and March 2 and 15, 1995. I

I

FOR THE U.S. NUCLEAR REGULATORY COMMISSION I

[g m ed |

Cass R. Chappell, e tion Leader i
Cask Certification Section I

Storage and Transport System Branch |Division of Industrial and y
Medical Nuclear Safety, NMSS g

Date: 04/21/95 g

I
I, ,

k
I 409 I

I
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I
uneponum u.s. MucLEAR REGULATORY CORMHS900N

CERTIFICATE OF COMPLIANCE I*=
Io cra n FOR RADIOACTIVE MATERIALS PACKAGES

|w e nrincar. aan a neviso en eac.ms ocurincarou nuusen e nce en ..voratuuw. n r* ass

9208' 7 USA /9208/B( ) 1 3
i
l

entausta
a. Thi. o.rtmem. i. m u.o to c nity met in. packaging and conana o crio.o in item s b.iow. m u in.applicabu antey standeros e.t fortn 6n m.10. coo. I

of F.o.ral Regulation.. Part 71," Packaging ano Tran portation of Radioactiv. Material" |

In. Tn c.rtificate oo not resi.v in. con onor from compi,ance witn any requirement of the reguistion. or in. u.s. o.panment of Transponstion or otner
app 4ecabl. F.gulatory ag ncl including in. governmerit of any country tnrougn or Irlto wnicn tn. packag. will b. tran. port d.

I

I

s 7 cs cenTiggis;ssguou tur aAsis or a sArrry Auntvses neg or r,wggggesygeeytgow y
, |

VECTRA Technologies, Inc. NuPac Services, Inc., application 1

One Harbison Way, Suite 209 dated April 17, 1991, as supplemented. |
Columbia, SC 29212 i

p3 R Em U/9208 i- * I_%C .. ooc,xtuuuaca

k,) M
Tni. cetificaw a conomonai upon .tummng m.r.auir.m.nu or io crA ean ri. a appi.cani.. ano tn./ .4 CoNolrloNS g,

conmiion .p.cm.o 6.iow.
,

@ Q ls.

(a) Packaging Q. ' Q g $. !

(1) Model No.: 0-142 \ [ l
1/pg ()pf)q% ( lx g'

NN
?| |(2) Descriptiop

s-.:2 %- M1 j i
Steel enbased, lead sMefde?dfdik fornolid hdioactive material. The i
overall dimension'ssof 'theacask anddapiiict%iters'are 112-inch diameter by |

~

7130-inch hightd4Theaca~shcbisists of;two# conc'ent'ric carbon steel I

cylindricahshelinterroundipilai321I2 finch thick lead 3hield. The 1/2-inch I
~

thick inndr''shell:liaDt664nch Sp| hidAthe Gifich thick outer shell has a I

76-inch OD9The baselcinisiYt's3f.4n,MDrcMthick w(Hied steel plates of 66- |
and 74-inch'Mameters. The <basefis'weldedit6 the stedl cylindrical shells. i
A stepped weld (d lid securid:by 16 dl-172@ UNC-2A' studs and nuts, is I

t

comprised of tw'o(A-inch thick steel plates corltiinIng an opening for a I

secondary lid of <sjmilar construction with onedd3itional 1-inch thick upper - I

Ipl ate. Within the primary l_id there is a 16-ihch or 29-inch centered
secondary lid. The 16M6ch41d.,is shoured-by 8, 7/8-inch studs and nuts and !
the29-inchlidissecuredTy16}l-Q4-inchstudsandnuts. The lids are i
sealed with a solid silicone flat gasket. The containment cavity is 66 I

inches in diameter by 72 inches high. A plugged drain port is located at the I

cask bottom and the lid is provided with a plugged test port. Toroidal I

impact limiters are located at the top and bottom of the cask. The impact |
limiters are 10-gauge steel sheets filled with rigid polyurethane and are i~

equipped with plastic plugs. As an option, interior and exterior surfaces of I

the cask body and interior surfaces of the upper lid may be covered with 12- I

gauge 304 stainless steel cladding and seal welded. I

I

| All exposed side walls are covered with a stainless steel thermal barrier. |
Four skewed lugs, welded to the outer shell are used for tie-down. The i
package gross weight is approximately 68,000 pounds. |

I

(3) Drawing I

I

.
The Model No.10-142 packaging is fabricated in accordance with Nuclear |
Packaging, Inc., Drawing No. X-103-110-SP, Sheets 1 through 5, Rev. H. i

f

I
,

I

410 i
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CONDmONS (continued)

| Page 2 - Certificate No. 9208 - Revision No. 7 - Docket No. 71-9208

:

(b) Contents

I (1) Type and form of material

1 (1) Dewatered, solid, or solidified waste which may be in secondary
containers;J

(ii) Activated components which may be in secondary containers; or
;

(iii) Dewatered, solid or solidified material, meeting the requirements.

for low specific activity material, which may be in secondary
containers. ,'

(iv) Dewatered or solidified ion exchange resin from light water ;
,

|
reactors, in secondary containers. >

I (2) Maximum quantity of material per package |
1 [

; Decay heat not to exceed 400 watts. Fissile materials not to exceed the j

; limits of 10 CFR 571.53. Maximum weight of contents, including dunnage
and s'econdary containers, not to exceed.10,000 pounds.,

4 ,- i. j . s. c ,

For the contents'specified ,in 5(b)(1)('l)3and 5(b)(1)"(ii):i

., p-ce
: Not to exceed.a Type 47'qu.antityo(trksuranicmaterlais. 1

2, 7.
-

' : .,.' |
g*' ,

i 6. (a) Foranypickagecontainingwat'er'and/ohorganicsubstanceswhichcould
radiolyticaT]y generate ~ combustibleiga2es, determination ~must be made by

~ .

tests and m#asurements 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: -
-

, ,

*W

(1) The hydrogen generated must be limited to 'a molar quantity that would,

| be not more than 5%.by volume (or equivalent limits for other
'

inflammable gases) of-theaecondary pontainer gas void if present at STP
(i.e., no more than 0.063 g-moles /ft at 14.7 psia and 70*F); or;

I(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 I

; of the package which could have hydrogen greater than 5%.

For any package to be delivered to a carrier for transport, the secondary
container must be prepared for shipment in the same manner in which

j 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.

'

(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.

|

i
____________________________4,, --

|

| |

'

|
_
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CONDmONS (continued)
,

Page 3 - Certificate No. 9208 - Revision No. 7 - Docket No. 71-9208

7. Except for close fitting contents, dunnage must be provided in the shipping cask l

cavity sufficient to prevent significant movement of the contents or secondary d
containers relative to the outer packaging under normal condition. f

l

I(8. Bolt Torque: j
il
lThe primary cask lid studs and nuts must be torqued to 300 i 25 ft-lbs i

I[
|(lubricated).
l

The secondary cask lid studs and nuts must be torqued to 200 t 10 ft-lbs IF

(lubricated). 4

]h9. In addition to the requirements of Subpart G of 10 CFR Part 71:

(a) Prior to each shipment, the packaging seals must be inspected. The seals
must be replaced with new seals if inspection shows any defects or every 12 r
months, whichever occurs first. Cavity drain and test ports must be sealed r

with appropriate sealant applied to the pipe plug threads. The cask must be r
leak tested in accordance with the supplement dated November 24, 1992. (

(b) The package must be prepared for shipment and operated in accordance with the [
operating procedures in'Section~ 7.0 of the application; except that the I

package shall be leak tested in accordance:with supplement dated November 24, f

1992. l

(c) Each package must meet the Acceptance Tests and Maintenance Program of [
Section 8.0 of the, application;;except that the package shall be leak tested [

|
in accordance with the supplement dated November 24, 1992.

If
| 10. Use of intumescent coating" fire shield is not authorized.

I
I
I 11. The package authorized by this certificate is hereby approved for use under the j
i general license provisiens of 10 CFR 971.12. h

7I

| 12. Expiration date: June 30',1996. (l
1i

.

,,
i I
I REFERENCES

[
I

I, Nuclear Packaging, Inc., application dated April 17, 1991. f
t[

i Supplements dated: May 24, 1991; November 24, 1992; May 19, 1993; and [,
t

g January 20, 1994.
!

I

|
FOR THE U.S. NUCLEAR REGULATORY COMMISSION f

l, LTf |
i

| Cass R. Chappell, Section Leader
I Cask Certification Section f
| Storage and Transport Systems Branch [

Division of Industrial and (

MAy 2 4 ]g Medical Nuclear Safety, NMSS [

Date: f
1

I 412
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CERTIFICATE OF COMPLIANCE
'8 N FOR RADIOACTIVE MATERIALS PACKAGES

1.E CERTIFICATE NUhSER D.REVI$ DON NUMBER c. PACKAGE IDENTIFICATION NUMB 6R & PAGE NUMBER 'e. TOTAL NUMBER PAGES

9210 1
-

USA /9210/B(U) 1 3
<

,, ,REAMetE
I

a. Thss certificat's es issued to certify that the packagingand contents described in item 6 below, meets the apphcab6e safety standards not forth 6n Title 10, Code
of Federal Regulations. Part 71, *Packagmg and Transportation of Radioactive MaterlaL"

b. This cert #fscate does not reheve the consegnor from comphance 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.

4
-

3. 18 is ISSUED ON THE BASIS OF A SAFETY ANALYSi$ RE TH DES OR 6CA ON

Scientific Ecology Group, Inc. Scientific Ecology Group, Inc., application
-

- P.O. Box 2530 dated October 26, 1993, as supplemented.
1560 Bear Creek Road

4. ooCxET NuMeEaRREGn
|

| Oak Ridge, Tennessee 37831-2530c
7VW10,. \ p

cett f6cate 6e conditional upon fulfilh rements of 10 CFR Part 71, as apphcable, and c sons specified below.

e O; ; *

(a) Packaging G)
Qi hy b~ ,

(1) Model Noj4,10-135B' N j -

; (2) Descript(n p . '[~ "

Q; .-

, ~ r~

I Steel enTased, sit cask fot - ad 06ctiv aterial. The;

u@se' don
1er 30-inch height.2 overall (dikens f .

' nai:
F1sy

tiyli cal shells- The cask consi o

| surround a3 h i i d Id.! 1/2- h thick inner<

,

shell has 6-1 a .

- ter has a 76-inch 00;' '

i
i the base c sts' k, 3 $3 cni ' "' stee tes of 66- and

,

I 74-inch di t,ars. The ta Iwe 4 he ste ylindrical shells by
I a combinatiori fillet and V ' tietra L n gr welds. The top of the

| cask is provid th a primar'y d and a se y lid. The primary lid
is of a stepped stru tion which is made o o, 3-inch thick steel

i
i plates of 76-inch dia r nd 6-irch @ter joined together to form an !

=

| | integral 6-inch thick d i $ y Rd is secured to the cask body
: I through 16, 1-1/2 - 6 UNC h g rehgth bolts. The secondary lid which

I covers the 29-inch diameter hole at the center of the primary lid is also
I of stepped construction consisting of two, 3-inch thick plates. The

secondary lid is secured to the primary lid through 16, 1-1/4 - 7 UNC high,

i

i strength bolts. High temperature silicone gaskets are provided at the'

I cask-primary lid and the primary lid-secondary lid interfaces. The latter'

I is also provided with an additional Neoprene seal. I'

1

I

| Two impact limiters are located at the top and bottom of the cask. The
impact limiters are 10-gauge stainless steel shells filled with rigid -

|
'

i

| | polyurethane. The inner surfaces of the cask and the lid are clad with
| 12-gauge 304-stainless steel. The portion of the cask body that is not
I covered by the impact limiters is covered with a 10-gauge 304-stainless
I steel thermal shield. There is a 1/4-inch gap between the shell and the

'
[ thernal shield which is maintained using 1/4-inch spacers.

,

;

I

I |

|
|

\
>

|
413
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|U.S. NMEAR REGMM COMMtssioN
"f****'*^ conomous (continuw)

|
'

Page 2 - Certificate No. 9210 - Revision No.1 - Docket No. 71-9210 | |

! 5.(a)(2) Description (Continued) |
,

I
;

The package gross weight is limited to 68,000 pounds. I
,

I

! (3) Drawings |
I | The packaging is constructed in accordance with Scientific Ecology Group, !

; Inc., Drawing No. STD-02-106, Sheets 1 and 2, Rev. I., I )
a

,

|: (b) Contents
,

| ; (1)' Type and form of material |
|

di@{g]nsecondarycontainers;(i) Dewatered, solid, or

(ii) Activated so ponents in secondar iners; or

|(iii)Dewaterehsolidifiedionexchangeresinsfglightwater l|g
reactorpnsecondarycontainers,

(2)Maximumqu4pty rial per package [ A
Greater t n Type A es lo c" , aterialbich may contain |
fissile gla tities 1 ot u sq . A,yempted u r 10 CFR 571.53. g

Not to e ed a Typ it [an 4 material xcept for the 3

contents ecifi ' ( i i ii siig 1s f low ecific activity. I

"<W max m weight of IInternal ay np/
edgD0 pounds. I

| contents lud o c > d a i n r t
,

6.(a) For any pa se c j i a i 1,
$

rg subst s which could I

radiolytic gene
-

a._ braina must be made by |_ _ . ,

tests and eme; y f presen ve package such p

that the foll criter r riodA ime that is twice I
the expected s nt time: () I

! (i) The hydrogen er d n:ust be limit to molar quantity that
! would be no more t 5&byJg1 ( quivalent limits for other u

| inflammable gases) of tK seMnd contginer gas void if present at .i
STP (i.e., no more than 0.063 g-moles /ft at 14.7 psia and 70*F); or I

I
I(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 hydrogen greater i,

than 5%. I
I

For any package delivered to a carrier for transport, the secondary I

container must be prepared for shipment in the same manner in which |determination for gas generation is made. Shipment period begins when the i
package is prepared (sealed) and must be completed within twice the i
expected shipment time. I

I

(b) For any package containing materials with radioactivity concentration not I

; exceeding that for low specific activity material, and shipped within 10 j
days of preparation, or within 10 days after venting of drums or other g ,

secondary containers, the determination in (a) above need not be made, and i
the time restriction in (a) does not apply. I

1
- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ , , .,,,, ,, ,,,
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U.S. NUCLEAR REGULATORY CoMMISSloN"$," " conomONS (contoued)4

I

I Page 3 - Certificate No. 9210 - Revision No.1 - Docket No. 71-9210 |'

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

! : I
(a) The package must meet the Acceptance Test and Maintenance Program of I'

Section 8.0 of the application, as supplemented. |

| (b) The package shall be prepared for shipment and operated in accordance with ,|
1 I the Operating Procedures of Section 7.0 of the application, as 's
i

| supplemented. l
i

| 8. The containment vessel must be leak tested to 1.3 x 10'' atm-cm /sec (at the |
3

( standard conditions of ANSI N14.5): i,

4
0 g

i l' 1. prior to the first use ead p e, I
l 2. after the package' t sM C I
l 3. within twelve m last nd |

i |

h 4. whenever gask replaced. |

9. Prior to each ship , except when only low specific a( vity material is g
!

,

as ex ive use, the containment system sha e tested to 5.0 x II
trg'sportej/see

.

1 10 ata-cm t tandards conditions of AN o verify that it I
i

- .

j | has been proper sse |
approvboruseunderthe |10. The package au rized by' rt i I'

hs Q ggeneral licens rovision - CFR 1. 2. 1 -{
I :

~ $'11. Expiration da g Dec gr* Iv. ,

| @ E L f E 1 .l i [ |
*

c i
, '

Scientific Ecology $p, L .
>

t
|y

<

We a n a 3 26, g, .

] Supplements dated: 5ad0 b 1 .

C U.S. NUC EGULATORY COMMISSION

;
.g

- Cass R. Chappell, Section Leader l|
I

||
Cask Certification Section

fi Storage and Transport Systems Branch
<

'

I, Division of Industrial and ;
j Medical Nuclear Safety, HMSS I,

} Date: Dec. 21, 94 1'

k
^

|
! d |
c s i

il |; L

0 1j
11

1:'

Ni
||
I
I

|415
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U.S. NUCLEAR REGULATORY C0tetMSSIONsenc Ponale18 CERTIFICATE OF COMPLIANCE |
im
'80'" " FOR RADIOACTIVE MATERIALS PACKAGES

t.a.~ CERTIFICATE NUMBER b REVISION NUMBER c. PACKAGE IDENTIFICATION NUMSER d.PAGE NUMSER e. TOTAL NuMSER PAGES'

9215 4 USA /9215/Bfu) 1 3

rREAuea
a. This certificate is issued to certify that the peChaging and contents descrtbed in item 5 below, rnests tne applicable safety standards set forth in Title 10, Code

of Federal A6gulations, Part 71," Packaging and Transportation of Radioactive MetodeL"

.

b. This certiheste does not reheve the consignor from compliance with any requ6rement of the reguistions of tne U.S. Department of Transportation or other

j spphcable regulatory agencies, including the governenent of any country through or into which the package will be transported.

)
3 IS CERTI 18188UED ON THE BAST $ OF A SAFETY ANALYSIS ME T TH G $ N OR PP ION

j

Neutron Products, Inc. Neutron Products, Inc. application dateds

22301 Mt. Ephraim Road September 14, 1992, as supplemented.
P.O. Box'68 Q D C-

' [c. DOCKET NUMBERAh 818 - @l-9215Dickerson, MD 20842 $,\ "/c

4. CONDITIONS q,k,) [ .

| This cetrhcets is cond.tional upon tumsiino it*sequirements of 10 CFR Port 71, as appleable, and the condations specified below.

I g Gfs.

(a) Packaging CQ 6
Q/ W>h 47^

-

''

| (1) Model ,No : NPI-2 % 'MkII4 / hy qa

(2) Descrifdion h . [ ]& r~ ~h , ig:(,
encased 2,lsMbided casbiasitifned/withinED0T SpecificationA ste'

"ical 'sk )Te pastWi4rinches'in demeter with a 3/8-inch
'

erpacC'*fT20WC-64woode' '
3 I anitia' cairity fonned' by an*8-1/4-inch ID bythick steel

! 3/16-ini.tithi tees j fetitfve closure'of tiihihtelded cask is
j accompl'ist)ed byM6]tsd14a~dicwiHiPatleachtend of thPcavity. The maximum

'G'

package gross weight 1s 6 0004oimds.y/g'
|

4 , n , % .d Cm
4

t,/[f M.lM
~

(3) Drawings
O y

The Model No. NPI-20WC-6 MkII packaging is tonstructed in accordance with
,

Neutron Products, lact Drawing Nos 246116, Rev. D, and 240122, Sheet 1 ofy

j 2, Rev. G, Sheet 2 of 2,*R'ev'hF. 74,

1

(b) Contents4

1

; (1) Type and form of material

; Cobalt-60 as sealed sources which meet the requirements of special form
radioactive material.

i

.

4

1

E 416
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|
CONDtTIONG (contmued) I

I

Page 2 - Certificate No. 9215 - Revision No. 4 - Docket No. 71-9215 |,

|
|

. I
1

,
-

N
(b) Contents (Continued) I

I
(2) Maximum quantity of material per package

I-

i (i) For sources contained within drum assembly shown as Item 5 on i
1 Neutron Products, Inc. Drawing No. 240122, Sheet 1 of 2: 1

I

Maximum activity not to exceed 15,000 curies, maximum decay heat not |
i .

to exceed 240 watts. i
_- ,

I
(ii) For sources contained within drum assembly shown as Item 4 on |

Neutron Products,'Inc. Drawing No. ..240122, Sheet 2 of 2: 1'
I

: to exce.ed 150 watts.
~ |Maximum. activity not to exceed 9,500 curies, maximum decay heat not

~

,

(iii) For sources contained within drum assembly shown as Item 2 on 1,

: Neutron Products, Inc. Drawing No.,240122, Sheet 2 of 2: ||

|::'~

; ,

| Maximum activity not to' exceed 6,300 curies, maximum decay heat not i
,

'

i

~to, exceed 100 watts. M ;i: '., i!

| |
' 1 '. } *.ahr?../||

,
.

. _ _ . .~ f - I
'

6. Inadditionto:therequirementfo'fjSubparLGo'f10CFRPart'71: |
. ,

'

,! . .s s. ,

.. ~ ~ ,

(a) The package mu'sk.. .-meettheAcce'pt$nceITestsiandMaintenanceProgramof I-

Section 8.0 of the application. ~T' I
' ' - I~

,
. . . ,

3
(b) The package. shall be pr'epaied for shipment and, operated in accordance with J

the Operating; Procedures of Section 7.0 of the; application. |
~

i.j
J,? |

| 7. Thecontentsmustbesecurhin-the.drumassemb'lysoastorestrictmovementin I

any direction to less than 0.25 ' inch;'by lead, steel, or tungsten full diameter 'l
plugs and spacers. |

,

I'

I
8. The gross weight of the package must not exceed 6,000 pounds, and the inner I

shield cask shall be snug-fitting with the wooden overpack. I'

I
I
I

I

I

I |

| '

I
,

I

I

I
'I

I
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CONotT|ONS (continued) {'

l

h||Page 3 - Certificate No. 9215 - Revision No. 4 - Docket No. 71-9215i

>

il
'

J

?|
,

! I
I 9. The packaging authorized by this certificate is hereby approved for use under
| the general license provisions of 10 CFR 971.12. i

I I
! | |

I l 10. Expiration date: October 31, 1997. I
i

I i
I

.| |

!| REFERENCES.

| . ..

14, 1992. I

I

Neutron Products, Incorporated application dated September1

i

! Supplements dated: October 29, 1992, and November 17, 1993. |
I I

I I
,

1 FOR THE U.S. NUCLEAR REGULATORY COMMISSION II

4 I g-

I I

}f -0 44-;

Cass R. Chip ~pell, Section Leader I
| ~

. Cask Certification Section I

>

i

i
. .

, - ' ' 3toragelandLTransport Systems Branch I
I..f - Divistori of Industrial .and

FEB 171994
_

Medical Nuclear Safety, NMSS |
: ;i

|
'

7 _ 1Date:
I

I l
I i

I

I I
I <>
I .; -, |

!| 3 '
.

I
I I
I

'

| i
I

I I
I l
I i

I
I I
I I
I t-
|

(1

l
E

I
E

I I
I

1-

I
I
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! u.s. NUCt.fAR REGut.ATORY COtaktmON I
une pones m
see CERTIFICATE OF COMPLIANCE I

a ceR n FOR RADIOACTIVE MATERIALS PACKAGES I

1.s caRTiricaTa NuMeER b. REVISION NUMBER t. PACKAGE IDEffTIFICATION NUMBE,1 d.PAGE NUMBER s. TOTAL NUMSER PAGE5

9216 3 USA /9216/B( )F 1 4 i

Ie PRsAMets
a. The cwimcate n inu.o io certdy inat ene pecuging eno conwnts oncritmo in nem s t iow, m ts in.apphcot>= natety stancaros set torin in Tita io, code I

of F.d.ral Regulations, Part 71," Packaging and Transportation of Radioactiv. Material" l

I
'

,
b. This c=1 ficam oo. not r h.v. the consignor from compience w+th any requir.m.nt of the regulations of tn. u.s. o.partm.nt of Transportation or ein.r

Iappucau. r.guntory g.nce.a. incevoing in. gov.rnm.nt of any country snrouan or into wmen in. pecuo. wm to transport o.
I

I

I
G DES BON

a TglgCAgl5 ISSUED ON TM BASIS OF A SAFETY ANALYSIS REPORTT,H |

I
.,

Chem-Nuclear Systems, Inc. application |Chem-Nuclear Systems, Inc.
140 Stoneridge Drive dated November 24, 1987, as supplemented. g

|
- Columbia, SC 29210 i

'[h h R e,._ o , .
,9

i
i c 31-9216 Is v c. oOcxET NuM.ER

|
,_

a cONomON: .v w.
Tus c.rtmc.= = conomonai upon tumihng in.f.quer m.nts of so cFn pari 71, as apphcatae. and ine consitions speern d below.

Q () I

] | s.

(a) Packaging &3 $N Mh |^

(1) Model Not CNS 1- 's /
m i61 G. / 2 n I

- (2) Descriptis, I b ,l /' [t d b |Aag ) w.-e q t 4,
s y

Ip~. 4
Steel enHsed leadi sh'lildeDshipping "c,as 4A double-walled steel cylinder I

, 3

protectiviD jackstcenclosissthe.caskrbrinptransport. aTt is bolted to a I

|
. steel pallet. 5Tlie^caskiisic'licied bianead ' filled fUtnged plug fitted with
I a silicon (rubbeF, gasket anditioltstbclosure.iThe cavity is equipped with a |
'

| drain linb'ind the-thysis[desMiptiosit sdfollowfd ii
~ -gy

Ce@U s,&Q', b
i V, cy W . |

i/ O S 67.19| Caskhe'isht,in
% '98.5 -g I

I Cask diameter, in

| Cavity height;)in 54.0[ ; |
~~

i Lead shielding, in % . w5.0@v
Cavity diameter, in, 26 i|

i

Protective jacket ~heighit*; id gh'* V81.8 Ii
I Protective jacket width, irP 68.0 I

II Packaging weight, Ib 25,500
I I

I I

i (3) Drawings i

l I

I The packaging is constructed in accordance with Chem-Nuclear Systems, Inc. I

I Drawing Nos.: C-110-B-06402-001, Rev. A; C-Il0-B-06402-002, Rev. A; I

|
C-110-B-06402-003, Rev. C; and C-Il0-B-06402-004, Rev. A. |,

|
|

| |

| 1

I I
I I
I I
I I
I I
I I

.
I

I I'

i l I
I 419 I'
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, conomous tcontonven
I

| | Page 2 - Certificate No. 9216 - Revision No. 3 - Docket No. 71-9216
I

5. (b) ~. Contents

! (1) Type, form and maximum quantity of material per package
i
I Plutonium in excess of 20 curies per package must be in the form of metal, metal

; j alloy or reactor fuel elements; and

| (1) Byproduct material and special nuclear material as solid metal or oxides.
i Decay heat not to exceed 600 watts. The radioactive material shall be in
i the form of fuel rods, or plates, fuel assemblies, or meeting the
I requirements of special form radioactive material.
|

| 500 gm U-235 equivale.nt gas Q g

! (ii) Neutron sourcp.sV ng the requirement pfi special form radioactive-

| material. () V4

500 gm U equivalent mass. Decay heat not xceed 50 watts; or

fuel rods clad 7U rcalley-or stainless steel.
and U0, d 600 watts .i (iii) Irradi d

th a maxb.shall be contained
el rods

| Decay t no ee

I! withi closed )r Scheduhf.0 nam useable length of'

i x.
. k $ffb .@t[.;3

YJI 39-5/8"= inches. p .
ii .-

1,200 m fiss41e an 300 gm T[ssile material per
5-inbr'Schedd 4' $ r ' ',' -

3

(iv) Proce soli tthert idif d in a secondary,

I sealed nta ~ t ! " ent orlow(OipecificactivityI radioa e mE
'

if, ,' (Q
4

| T> ..

i (v) Solid non(fysile irra atepjme,tyha re, rpa'ctor control rods
(blades), rpjtJor start-up sources, and segniegt'ed boron carbide tubesI

(tube contenkg/t to exceed a Type A quantity).I *
I

Radioactive (Hot Ce d qs hII

contained in a 55-gallon *(,te ma,terial rtamobilized with cement grout and(vi)
| or" Attended 55-gallon drum) DOT Specification4

i 17H or 17C steel drum, lid and closure. The Waste material must be
i packaged in accordance with the Procedural Outline of the Immobilization
I of Cell Waste Using Cement Grout, Attachment D of the application. The

| cement grout must be at least 50 volume percent (estimated) of the drum
contents and relatively uniformly distributed throughout the drum. At

i

i least 3/4" thick layer of grout must cover all radioactive waste
i contents. Decay heat not to exceed 100 watts, and fissile material not
I to exceed 500 grams U-235 equivalent mass.
I

| S. (c) Fissile Class III

I

I
1.

4

420
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| w m "" conomons ccontinuem
|

| Page 3 - Certificate No. 9216 - Revision No. 3 - Docket No. 71-9216

I Maxim 0m number of packages (i) Contents 5.(b)(1)(1),

| per shipment 5.(b)(1)(ii),5.(b)(1)(iii),
or 5.(b)(1)(vi):

i

I

| Two (2)
'

I
| | 6. The U-235 equivalent mass is determined by U-235 mass plus 1.66 times U-233 ma::s

| plus 1.66 times Pu mass.

| 7. (a) For any package containing water and/or organic substances which could
radiolytically generat.e combustible gases, determination must be made byi

I tests and measurements or by_ analysis f a representative package such that
I%tdveta ie[doftimethatistwicethe

I the following criteri a
I expected shipment is| c, erated must be limited to a aclar quantity that weald be
i

(i) The hydrog gtIn
5% by volume (or equivalent limiti)for other inflammable'

I no more
I gases) e secondary coptainer gas void if_priisent at STP (i.e., no
I more t ; 3a-moles /ft at 14.7 psia 30*F) or

| (ii) Thesd4#ndary her and cask ca tsjendt be inerted with a diluent to
'

s' beTimited/tq'Jff)y volumel(5%.lia those portions ofthe % that oxyassu
i havfhydrogei eater thankage whicti; fli

acarrie) ])%kI %L ragsport, secondary container,

For any package deliv' O

must be grApare .s y- F anner4p whkl determination for
- 4egins t en tre* package is prepared -

,

,

gas generWion g.fSM
< @wice ths%xpectB shipment time.

-

1
| (sealed) aM must pl

,tb5L_;# ff |

f)' e con -
r

t Js thr81oactiviJy'concentrationnot(b) For any pa
exceeding t iatefor low speciDc tl .tyfiebrial,Jnd shipped within 10 days

er venting ofvfrums or other secondary
of preparation /'gr within 10 d.a s(a) above neeOdot" be made, and the timecontainers, the detqrmination 1
restriction in (a)/above does not apply. f

I 8. For packaging of neutron sour ,h ity[dra line must be closed with a plug'

I with a melting temperature of 200 F'an he' cask cavity must be dry before delivery

| of the package to a carrier.
I

| 9. For packaging of other than neutron sources, the cask must be delivered to a
I carrier dry and the cavity drain line must be closed with a plug which will
j maintain its seal at temperatures up to at least 620*F.

| 10. For the shipment of irradiated metal hardware, the use of the auxiliary shielded
inner container and shoring plug shown in Chem-Nuclear Systems, Inc. Drawing Nos.

i

| 8651-E-02, Rev. A and 8651-C-01, Rev. B is authorized. The inner container must be'

|
provided with vent and drain lines.

I

I

421
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*.4 r o w tw CONDmONS (continued)

I Page 4 - Certificate No. 9216 - Revision No. 3 - Docket No. 71-9216

i 11. Shoribg must be provided to minimize movement of contents during accident
conditions of transport.

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

(a) The package shall be prepared for shipment and operated accordance with Chem-'

Nuclear Systems, Inc. Operating Procedures, Section 7.0.

(b) Prior to each shipment the silicone rubber lid gasket (s) must be inspected.
This gasket (s) must be replaced if inspection shows any defects or every
twelve (12) months, whichever occurs first. Cavity drain line must be sealed
with appropriate sealant applied to threads of pipe plug.

b daik shell weld must be visuallyPriortoeachshipmentthe t(c)

crWith Chem-Nuclear ~S9s}Q
ems, Inc. Operating Procedures,inspected in acco "Section 7.0.'

(d) The packagin t meet Chem-Nuclear Systems, Inc. ceptance tests and
Maintenance ram, Section 8.0. g

13. For packaging of,qeutr s,50timesmeasa'h'Ieutrondoserateatonemeter
from the surfaq W f a cas less$an (,006Srem/hr. O

jf bb R& )
f(ivjMftsvo/mustbyrans? ported on Vuotor vehicle,t14. The contents dameribed in ,

tg dordeck)!aseagoingvesselaYrcraft in
railroad car, he use o,f thkassigned for s ee. f4f -

' h & N# #to % dt]e
h !'

{ y. approved::for use under the
: 15. The package autT6rize his~cettl1H hereb

general license visi 10

f N[
~ 16. Expiration date: \Ncembe$31- 199 . '

d If .

R ewc5 O/ -

d' th
Chem-Nuclear Systems, Inc. aphcation dated November ,24, '1987. :

Supplement dated: November 24, 19 kk
| FOR THE U.S. NUCLEAR REGULATORY COMMISSION

ve ~

Charles E. MacDonald, Chief
Transportation Branch
Division of Safeguards and

Transportation, NMSSg

Date:

I 422
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cm CERTIFICATE OF COMPLIANCE
'

Iis cPn n FOR RADIOACTIVE MATERIALS PACKAGES
tonavi wuusER c. P KAGEi iC e.PAGE N e. TOTAL NUldBER P GE5

i.a cggTz wuusen
I

I
'. PaaAusta

s. This cwte ic.f. = . ued to certh Inc tne packaging no contents described in nem s beiow, meets the apphcabio enfny standards set fortn in Tm. io, code |r
.

. .

of Federal Regulations, Part 71,"Packagmg and Transportation of Radioactive Material"
ub. This certsficato does not relieve the consignor from comphance with any requirement of the regulatione of the U.S. Department of Transportation or other

applicable regulatory agencies, including the government of any country through or into which the package w611 be transported. j

i I
.

j | * *M'W7J',,,'*e',**ff., " "' *^$'* ' ' *^''" ^"8'5,WY,'af^Pcf1,s'8#",Sa ,%"oa"5
o

L Siemens Power Corporation Advanced Nuclear Fuels Corporation application |'

P.O. Box 130 dated October 12, 1987, as supplemented. I
I

| Richland, WA 99352-0130

.
_ . ,. \ hgR R EGL2-9217 |
:

:

1V/ . I
.. ooc m wuussa

v-equirements of to cFR Part 71, as apphcable. anyd. co,e, nom.
c tons specifHud below.Tms cetencate is conomonal upon funun

o$ |

ie| | ..
i - (a) Packaging gQ ,

!(1) Piodel N[.M ANF-2NO ,~ Q () Ih

f'Q(.
pE I

(2) DescriTn s
3

, O '
AuranfueoxideSpo# 'edr7$ ' in c. T ackaging consists of ]

: a 16-gavne st nn >n -5 sf y5 4 inches long with a
i

'

a q u ! i s wel bottom plate. The |bolted'16d ga top /
in a, /2- ID by 68-3/8-inch I| inner v 1i &e i l 1 a il < r

I welded t e insey
'

g - ametg pring steel rods i1 e i )I long, 1 ge '

6 1e bott of the vessel. A 3/8- I

l

| inch thicpeel flang a g 6r ban ition and support the<

i

i top of the r vessel w 1ry u ontai The annulus between the i.

I inner vessel uter conta w s fill wi ermiculite. I

I d .:|

1 I The inner vessel is_ Qosed by six 1/2- h shuare shank studs with hex head I

I

| nuts at each end. T W o @ ,santepe closed with a 12-gauge locking ring
with drop forged lugs ann SM-inch d ameter bolt and lock nut. A product |

,

1 i
i container insert is positioned within the inner vessel. i,

l l

I The gross weight of the packaging and contents is approximately 610 pounds. I I'

I I

| (3) Drawingst

I I

i (i) The packaging is constructed in accordance with Siemens Power )

I Corporation Drawing No. EMF-306,175 R-9 ( Revision No. 9 ), Sheets 1, l

I 2, and 3.
I

I

I
|'

I'

F,

L i
'

I
I

I
'

I

I 423
I
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u.s. NUCLEAR REGULATORY COMMISSloN"$ *" "" cowomows (continue,,

I

Page 2 - Certificate No. 9217 - Revision No. 3 - Docket No. 71-9217 I

I
I

(3) Drawings (cont'd) |
;

.

The powder product container insert is constructed in accordance I

, ;

(ii)
with Advanced Nuclear Fuels Corporation Drawing No. ANF-607,244, I

1Sheet 1, Rev. 5, Sheet 2, Rev. 1, and Sheet 3, Rev. 2. ,

(iii) The container insert and pellet product suitcase, respectively, are |
constructed in accordance with Advanced Nuclear Fuels Corporation g

Drawing No. ANF-306,176, Rev. I and Siemens Nuclear Power i
Corporation Drawing No. EMF-304,306, Sheets 1 and 2, Rev. 4. I

|| (b) Contents

(1) Typeandformofgpg REG 9 |

oxide powder enriched to bimum5.0w/ointhe i| (1) Dryuhriotope, and a maximum mass of IN I

sop of hydrogenous material within tg H considering all
I U-235

ner vessel.

(ii) D ur ide pellets enrich ax1Jude 5.0 w/o in the jg

5 is a maximum nas 9 g H c nsidering all p

rces o o ri the i vessel. I

aximumohw/oin(iii) anium ox ets nr he

ge U-2 1 ,-

| (iv) @ ni d a n i t e of /o in the U-235 i- -

|j 'sotop -

% I

C l
h (2) Maxis ant d

g) |Not to ed d A

| (i) For ontents des a n 5(b 1)(i
l Theconthsno"toexceedthefJow Ig:

g

aka Maximum; Maximum

1
' Enrichment Uranium Mass U-235 Mass y

(wt% U-235) (ka U) (ka U-235) I
_ :

! ! :I

| 3.4 62.4 2.2 il
I

i i 3.8 55.1 2.1
|I 4.6 41.6 2.0

5.0 36.9 1.9 y
|:

| The contents must be contained in product container4

I
i described in 5(a)(3)(li).

,I'
I (ii) For the contents described in 5(b)(1)(ii): >

a

! The total contents not to exceed 120 kg U, with the U-235 1

content not to exceed 6 kg. The contents must be contained I
in product container described in 5(a)(3)(iii). |

,

1
|

1424
--------------__-_--___________________________________k|4

:
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$$ CONDITIONS (contmuod)
U.S. NUCLEAR REGULATORY COMMISSION

! I
| Page 3 - Certificate No. 9217 - Revision No. 3 - Docket No. 71-9217 1
' I

I

i . (iii) For the contents described in 5(b)(1)(iii): |
I ~ l i
i The total contents not to exceed 120 kg U, with the U-235 i !

|' content not to exceed 1.2 kg. The contents must be contained !I

in product container described in 5(a)(3)(iii). ji

! (iv) For the contents described in 5(b)(1)(iv): |
| |
| The total contents not to exceed 120 kg U, with the U-235 content i
I not to exceed 1.2 kg. The contents must be contained in product I

,

! container described in 5(a)(3)(ii). [
l (c) Fissile Class I and II y

h(1) MinimusTr,ah Index to be shown For contents described in
| on labelp Fissile Class II b)(1)(1) and limited in I

|g (2)(1): ,i

(/) N. / 1.0/ !1

~

For%tentsdescribedin ! |
1 b

. .%
5(b) (ii) and limited in I<s

3 .' j' , 5(b) (ii): || ( Y-

| h== k . 0.5 !
- ~~

| .(2) Fis e C1 For ntents described in j

| p c' 5( )(iii) and limited in I

5 2)(111), and for |
"

-

i|
e,

x ents described in*

qi g- ,

i I Y , ! N (1)(iv) and limited in g

i ,1 Q(b)(2)(iv) | |
'

In addition to the reqhemer{s of Subpart G| 6. 10 R Part 71:'

okh nt and operated in accordance with! a. The package must be pr are
! I the Operating Procedures in Chapter 7 of the application. i

I g,

| b. The packaging must meet the Acceptance Tests and Maintenance Program in |

| | Chapter 8 of the application. |
! 7. The package authorized by this certificate is hereby approved for use under the |
| general license provisions of 10 CFR 671.12. |
I I
I I
'
g Expiration date: January 31, 2000. | |
I I

| |
i

. i
I I
I y,

I I
I I

| |425,
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groam sina cowomows (continue;
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Page 4 - Certificate No. 9217 - Revision No. 3 - Docket No. 71-9217 I

I

I

l
REFERENCES

i
,

Advanced Nuclear Fuels Corporation a> plication dated October 12, 1987. |
Supplements dated: February 2, Marc 110, July 20, and December 7,1989; i

Iand March 16, 1990. I
I

Siemens Power Corporation application dated October 20, 1994.
Supplements dated: December 19, December 20, and December 30, 1994, and January 5 and |
January 10, 1995. i

i
FOR THE U.S. NUCLEAR REGULATORY COMISSION I

I

h Cass R. Cf (1 tion eader 1;
I

Q Cask Certifica ection l
y Storage and Trans Systems Branch I

Division of Indust nd I .

8' Medical Nuclear , NMSS

/ 4 |
C/) 'y

Date: 01/11/95
OA ~ i

( k ( l |gg -% i

(N .ii| |*
| c |

c@> g f~ s s[~
i

|||

V,4) +O |

,t i
'i
|| !

|{ Y***M j
1

,;i
|

.

|
,

i
:

;!
ji

|||
; >

,

<q 1

|
| '

! |

.!!,

|
|.

I
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U.S. NUCLEAR REGULATORY COMMisslON
CERTIFICATE OF COMPLIANCE |

own F1 FOR RADIOACTIVE MATERIALS PACKAGES y

anewson nuween e eaca.Aos oewwcaron ut===9 a.eaos wuusen .. TOTAL NUMBER PAGE'S g

, -97f8we w 6 USA /9218/B(U)F 1 4 e
i
aYoert,rcmo n i uea to c.rtity tnet ine p ckagins and consents descreed in n=a 5 ta'oa. m**s t'* *PP"ca'mfay.t.nded.vonn in we 5o. code
I

of Federal Regulabons. Part 71', *Packagmg and Transportation of Radioecove Mat =dal"

b. The portficeae does not rehove the consQnor frorn co'nplance with any requ6roment of the regula1N:mt Of the U.S. Department of Transportation or other
appucebos sepulsory spencies,6ncludmg the government of any country through or into which sne package will be transported.

I
I

E ma 'su'"no E'e7E" * *^''' " ^ ''''" ****t"'m" ts Ee* To"n $5Eoa^r"Sa*AA "CAroN. |
"* ' ^

is

Depsrtment of Energy Nuclear Packaging Inc. application |
Transportation & Packaging dated March 3,1989, as supplemented. i

Safety Div., EH-33.3 i
Washington, DC 20585 aR rem i

k ruocxeruuusen "71:9218 |! ,g

|* Coen,nce,o i, cond oons o,on vu,f ainaf.,Neqmeni or io cra put ri, as appucab corenora spec *ad b*o*

|

k I5

g (A 7 Q j(a) Packaging

/hyi ,.~
'

(1) Model /: TRU -4 r i

FS $ O i
*'

(2) Descriation ph 6f .m i'

M p' u [i

! A sta'fmiess steel U ur E Ern Minsulated shipping container I

Idesig'yd to pratidei ~ eM 7,for shipment Jof contact-handledp
i ff td 1/4-inch thick |trans0tanic was u p Thir @g l%|pon_s sts o .an unven e ,ssel (icy), positioned within a" suteri

s

stain 1 m st jr c i fr pi1
L i fsan~unvented,1/4-inch thick stain- tcontainment as

.

less stM outern esse ; a 10-inch thick layer of poly- I

inhh th outer stainless steel shell. The iurethane deam and a 1)'A

inches diamete't(NYer Eith outyde~ dimensions of |' , y))package il " ight circu i

'and 122 indiesiheight. The packageapproximate
weighs not mo han 19,250 pounds when loaded with the maximum allowable

. i
i, 'contents of 7,2 5 p .ds I

I: The OCA has a domed lid ic s cured to the OCA body with a locking
ring. The OCV containment seal is provided by a butyl rubber 0-ring (bore |
seal). The OCV is equipped with a seal test port and a vent port. ii

! | |

. |
The ICV is a right circular cylinder with domed ends. The outside I

Idimensions of the ICV are approximately 73 inches diameter and 98 inches!

!

height. The ICV lid is secured to the ICV body with a locking ring. The |ICV containment seal is provided by a butyl rubber 0-ring (bore seal). ;
The ICV is equipped with a seal test port and vent port. Aluninum spacers i
are placed in the tcp and bottom domed ends of the ICV during shipping. I

The cavity available for the contents is a cylinder of approximately 73 I
inches diameter and 75 inches height. j

l

1.

I

I

I
I
i
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U.S. NUCLEAR REGMORY COMMISSON

i Page 2 - Certificate No. 9218 - Revision No. 6 - Docket No. 71-9218 |
1

;
I

:
: 5.(a) Packaging (continued) |

; : (3) Drawings ! |

| 1

The packaging is constructed in accordance with Nuclear Packaging Inc. I

Drawing No. 2077-500 SNP, Sheets 1 through 11, Rev. K. |,

$ The contents are positioned within the packaging in accordance with |j

; 1 Nuclear Packaging Inc. Drawing Nos. 2077-007 SNP, Rev. C, and 2077-008 i

; ; SNP, Sheets 1 and 2, Rev. C. I

I
: i

1
i | (b) Contents

*

BREGg |(1) Type and form of

| C watered, si solidifiedtransuranci ritium-contaminated g
'

mastes. Wa < must be packaged in 55-gallo es, standard waste boxes Ii

i (SWB),or Wastes must be restricted to bit explosives, I

i corrosive nonradioactive phrophorics and kedcontainers. Within j
.

j a drum, radioactive pyroph t Aexceed1percentby i
weight fre must not ex cent >y volume. Flammable g

'

pace of@ drum, bin or SWB. t
: organ re li 00 n ,

O |I la pa(2) Maxi g uantity
ConteW not x 65 >ound: ori nd secondary | '| j

n 1ii 1O3I $-gal drum and 4,000 ij conta g s,
pounds per S I

^ f' 4& % I'
Iauth4Jedpackaging! Maximum

her @ Q oll
- -m_,

ns a fh. gconfigurj
/ 4 55-ga11on% i! (1) A

(ii) '4f A Bs, d I2

; (iii) TakBs ach SWB contain 3 one bin, I

i (iv) 2 SWBs QS % 4 55-gallon drums, |
(v) I ten-d a Me P), containing 10 55-gallon drums, j

(vi) 1 TDOP, contain 1 SWB, a,' (vii) 1 TDOP, containing I bin within an SWB, or |
(viii) 1 TDOP, containing 4 55-gallon drums within an SWB. I

: 4

|
f |
) Fissile material not to exceed 325 grams Pu-239 equivalent with no more | i

than 200 grams Pu-239 equivalent per 55-gallon drum or 325 grams Pu-239 i ,

i equivalent per SWB. Pu-239 equivalent must be determined in accordance ;

with Appendix 1.3.7 of the application. p )'

I
IDecay heat not to exceed the values given in Tables 6.1 through 6.3 l

"TRUPACT-II Content Codes", (TRUCON), DOE /WIPP 89-004, Rev. 8. :j,

'

,

! . |
'

] (c) Fissile Class I i

I;

B |.

|g 428*

--------______________________________________________;
1

I
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U.S. NUCLEAR HEGULAToRY COMMISSION"[S *" ** CoNDmONS (continued)
I

Page 3 - Certificate No. 9218 - Revision No. 6 - Docket No. 71-9218 I

|
|

|

! 6. Physical form, chemical properties, chemical compatibility, configuration of | |

waste containers and contents, isotopic inventory, fissile content, decay heat, i
'

; weight and center of gravity, radiation dose rate must be determined and limited i

, ,

in accordance with Appendix 1.3.7 of the application, "TRUPACT-II Authorized I
, ,

Methods for Payload Control", (TRAMPAC). |j ;

7. Each drum, bin or SWB must be assigned to a shipping category in accordance with |
. Table 5, "TRUPACT-II Content Codes", (TRUCON), DOE /WIPP 89-004, Rev. 8, or must i ,

'

; be tested for gas generation and meet the acceptance criteria in accordance with i
'

Attachment 2.0, to Appendix 1.3.7 of the application. I
.

I.

| 8. Each drum, bin or SWB must be labeled to indicate its shipping category. All I
>

drums, bins or SWB's within kg of the same shipping category.

9. Each drum, bin, SWB P must be equippeT filtered vents prior to |>

shipment in accord th Appendix 1.3.7 of t ication. Drums which were I.

. not equipped wit tered vents during storage su aspirated before 1

| shipment. The num aspiration time must be dete from Tables 7.1 |
|

through 9.3 in ACT-II Content Codes", (TRU PP 89-004, Rev. 8. y

10. In addition he r ts of Subpart CFR Pa 71:

i ! (a) Each h age sus aeA s and oper W in accordance with I
'

: [ the pug'edures d in ap(er perating 96cedures", of the |
j | appli,:Rion. - g

-l
i

#
i

H s e s i cor e with the I(b) Each @ age!

h ; t t 8 .' Acc. eT and Maintenance - 1; a proced'ures d@
< r . |

=

] Progragof _
11. ThecontentsoNch cewitQppendix7.4.3., |u

" Payload Contro1( ocedures o n. N I1

O i

the lid and vent port sehn thg/sec in accordance| , 12. Prior to each shi inner and outer I

be leak tested to 1 10 std cm Icontainment vessels a-

with Chapter 7.0, "Operati h ed s e application.

I 13. All free standing water must be removed from the inner containment vessel cavity i
: , and the outer containment vessel cavity before shipment. I

ii

14. The package authorized by this certificate is hereby approved for use under the |general license provisions of 10 CFR 571.12. ;
I

2 15. Expiration date: June 30, 1999. I

I
I

! I
-1
I l
I

I

I

I

| |

1
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U.S. NUCLEAR REGULATORY COMMISSIONli, *" "** cowomous (continued,

| Page 4 - Certificate No. 9218 - Revision No. 6 - Docket No. 71-9218 |
- ;

.

I

I l:
I

i

REFERENCES |'

,

|

Safety Analysis Report for the TRUPACT-II Shipping Package dated March 3,1989. |

| ! |
I

| | Supplements dated: May 26, June 27, June 30, August 3, and August 8, 1989;
1

; '| April 18, July 10, July 25, August 24, and December 20, 1990; April 11, April 29, ,
!
.

.

' and June 17 1991; September 24, 1992; April 22, and October 22, 1994. i
1 ( I

i - j "TRUPACT-II Content Codes", (TRUCON), DOE /WIPP 89-004, Rev. 8, dated October 1994. I
Ii

k h NUCLEAR REGULATORY COPWISSION,

h I
.

& |
t

1 Cass R. Chappell, ion Leader I
ICask Certificat tion'

g x' Storage and a ' po stems Branch |i Division stri and i|
! di ear Saf $ NMSS I

Date: March 30, fig 5 7 g4

( l f |2
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* CERTIFICATE OF COMPLIANCE**e
N" FOR RADIOACTWE MATERIALS PACKAGES

1.GG8NTIP1CATE NUMMER IL REVISIO94 NUMBER e. PACKAGE IDENTIFtCATCN NUMBEM d.PAGE NUMOEM e. TUTAL NUMBER PAGES

| 9221 1 USA /9221/B( )F 1 3

a Pac = te |
a. Tha cerin6 cme m inued io conny inet ih. packaeng ano coniera ossenbw in n.m s b.iow, m

m.appucabi. = fey stanoares at fortn in Tme io, cooo,

of Federal Regulations, Part 71. "Packag6ng and Transportstum of Rad 6cactive Material"

b. The cornficais ooes not reheve the consignor from compitance with any requirement of the regulatums of the U.S. Department of Transportation or other
applicable regulatory agenc6es, including the government of any country through or into which the package wm be transported.

j

essue0 o our Adeems b. IDE (T TON OF EPORT ICATiON:

U.S. Department of Energy Safety Analysis for Radioactive Material
Division of Naval Reactors Shipping Cask NRBK-41, 42 and 43 dated j

Washirigton, DC 20585 g 1,,1968 as supplemented.
_gh b1'-9221 l

c ooCxsiNuMaEa /

* 7A w conomonai upon tunmined ts of to CFR Part 71, as appHcabk. and emetM specMed belom

a. (a) Packaging Q Q
(1) Mo[ei No. b 28K-41 M

Q qs fy |
~

(2) giuy:ription p qq C/ p

| % loading [y edica}.T,ea shie 304Lstaii'sssteelclade
! r. asks fopth at 5f^'fhadiatsadest specimens. The cask'

: Igs an outsid mr of 27k1O 4 aches ind is 30 inches high.
I Me out 11- M i b f {thfMtain14ss steef. The cask

6ches 1 ) ir u in y 16linches de and is"

cay #jty is,.

prf ided n dH he cpfft'y sheQ|is 1/4-inch'

,

thichstaTB '& teldii'sby 10 inches of lead.d

Thelcask is410Yed StTtddillenflangedfisg fitted with an
r 0-rin"g ' t 'an bd%is! closu(eV The cask has a
d,1/4-inch 4Jh,W'> stain'lessst'eelouterthermalelast

seal-i i
'

shield providesa1/16-inchairgi3)'betweentheouter
surface of'the cask outer shell and th'e inside surface of the

i

' 4Le-1ch cWstainless steel plate isI thermal shiel 1

welded to the bottalmofRs .A 'second one-inch thick
stainless steel plate with a 1/8-inch deep, 25.5-inch diamet.er
recess is welded to the first plate to provide a thermal shield
for the bottom surface of the cask. The cask is bolted to a
48-inch square, all welded, "I" beam skid. Gross weight of the
package is approximately 9,000 pounds.

(3) Drawings

The packaging is constructed in accordance with Battelle
Memorial Institute Drawing No. 41-0001, Sheet 1, Rev. A and
Sheet 2 of 2, Rev. B and Westinghouse Electric Corporation ,

'Drawing No. 1755E01, Rev'. A.

.

<
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! Page 2 - Certificate No. 9221 - Revision No. 1 - Docket No. 71-9221 p
1

e
: I I
'

|
; la~

5. (b) Contentsi

|

] | (1) Type and form of material i

I
I IByproduct and special nuclear material in solid form, contained

'

i i

I within the MIM-41 product container. The MIN-41 container is I

I constructed in accordance with Westinghouse Electric Corporation, |
|

Drawing No. 2077456. i
i

I
(2) Maximum quantity of material per package i

3 I I
d

i 3

1 The fissile contents of the package must be limited to a maximum
I of 350 equivale$ g. A 235. The number of equivalent grams j

4

| of U-235 h '[tgtietmin $2 uation: 1.0 x grams U-235 + 1.4 x i

grams W2D + 1.6 x grams p1 ius. The maximum decay heat load I
; ;

per Qshige must not exceed 900 sts/ for an exclusive use I'
I ye use shipment. I

j j skpnt or 250 Btu /hr for a non-ext
'l#p I

J l (c) Fissile ass r

2- I

N10 CFRJ) art 71:| Cr, % ' irements of Subpart. of I6. In additipp-to th'
|

mustftest[e f@et$eak tigh:mss wighin one
f ( IW \ c3: I I

! | (a) ThefMN-41 confE I

; year rior to /i minimup sehs tivity of 10Ntm-cm /sec.^

I I're w_j pI e

? (b) Prior to ea$ the MIN ~ ' ine'r m ak tested |
;

|
'f TID *55 ' . t|} g't% ~ f[ ystee ig/5'c-

| | *gc" j .

Ivere'pnth a Jrrapping of
; I 7. TheNRBKibshi ntainer aan f |te

IMF% maiikpiimided *hefilhipment is made inI polyvinyl d lori i)ipplicah quiremEnt: of 1pCFR 671.87 must be
.I;

| a closed ve H cle.|

j satisfied pc towrapphg%he ing%inntaine

8. Expiration dat nuary 31,1996. p j-

O * yr & j!
| k

|
I |'i
I |

i I |
| |
| 1
I I'
I I
I

I'
I

I
I I
I

I
! I I
'

I
I

I
I

I
I

l
I

l'.
I

I

I
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Page 3 - Certificate No. 9221 - Revision No.1 - Docket No. 71-9221

. REFERENCES *

Safety Analysis for Radioactive Hsterial Shipping Cask No. NRBK-41, 42 and 43 dated
,
^

March 11, 1968.
i

Supplements: Division of Naval Reactors letters Si 1458 dated June 19, 1968;.
Si 1570 dated September 19, 1968; Si 1597 dated September 19, 1968; Si 1658
dated October 22,1968; Si 1681 dated November 7,1968; Si 1690 dated November 22,
1968; Si 1903 dated March 19,1969; Si 2000 dated June 2,1969; Si 2509 dated
June 10, 1970, and Bettis Atomic Power Laboratory letter WAPD-CL(IH)-733, dated
October 10, 1968, and Division of Naval Reactors letters Zf 85-1605 dated April 1,
1985; Si 86-3305 dated February 3,1986 and Si 86-3332 dated June 16, 1986, and

K9AS)ffeptember
-526 dated June 20, 1986; andBettis Atomic Power Laboratory gr

'difgji 18, 1987; and NavalDivision of Naval Reactors 5787-;

dDecember24,19%9~h
Reactors letter Sf90-12

'

C o
; A
1

' * See Docket No. 71 M 814 AgV,

FOR THE U.S - R REGULAIORY COMMISSIONg ! ffi L!
@1 4

1,

#i < tr
Db d Curin 7%nald,' Chief'

(f) %h' M'iis s $ tatini Brandh'Safegua6! sand @*
r,,

j - Its ig

i pg;g.i.g i
Date:

+o + + + + + +'

1

o

4

4

k

-

,
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seeponesesa u.s. NUCLEAR REGULATORY COMMS$40N

ICERTIFICATE OF COMPLIANCEsaw
'' C" " FOR RADIOACTIVE MATERIALS PACKAGES |
, _ _ , . , , _ _ _ .c_,____ ._ ..r - _.sa a-.

,

9222 3 IMA/4???/A 1 a I
I

manuma
a. Thas certsficate is issued to certify that the packaging and contents described in item 5 below, meets the appiscabie safety standaros set forth in Title 10, Coce I

of Feoeral Regulations, Part 71, * Packaging and Transportation of Radscactsve MatenaL" |
I

b. This certsfacate does not rehove the consegnor from comphance with any requirement of the regulations of the U.S. Department of Transportation or other
appucat9e reguistory egenc>ea. saciudsng the govemment we any country tnrough or er.to which the package will be transported.

I

* **'IeEE'E*EE " * **** '' ''"" ^"'''."'rEo*orISc^ar'5'o'r "ns "o'r'YS fl0!arica
I

Scientific Ecology Group, Inc. Hittman Nuclear application dated I

1560 Bear Creek Road December 14, 1987, as supplemented. I

I
,

.
Oak Ridge, TN 37831-2530 n

,y %oocx'st muusenp^5 D h / f ,
-

I
,

I
I

c. 71.q7p p,s v

( cowomous s () W, |
This cattificatas is conditional upon ,fulfilhng gherequirements of 10 CFR Part 71, as apphcable, and the condations specified below.

Y O I
5

Dw 6
k@/ Dhj (a) Packaging

!''[9h(1) ModeLNo. : 14-215( X , c3 .s i

E4 Yf ( ./k k' I

(2) DescrJption f y
,\ 'f"";' s$ $ C) I

l
L ^ E /W _

ISteekencasedjea telded cask =forXow specific activity material.
Thekask i$4righh.Ef' u aricjT|in'derzwithfa977.254nch ID by 80.25-inch |

<

4

Fametersof thefeas Fis 8315 inches with a iCIH cay,ity. >TlieFoutsid
92.25Joch hietghts itallj; of5the cask +c6ntai S lead thickness of y

1,' top &ckgfnser st1.88' inches enclied M shell and 0.88-inch I
ca9eW and cas ottom are made up of Ithick'6 uter st'eershelld

,

d
~ Itwo steTd lates with thickneshof?2?0 inches..Whe primary cask lid is

securedi e cylindrifaQcetbody by eightpl-1/4-inch rachet |
to the primarf li.d with eight, 3/4-inch th& primary lid and is securedbinders. /hcondary lid is centered in .g

stsds and nuts. Each lid is i
provided with a Nk,eprese gasket seag The cask is provided with a I '

i;
12-gauge stainless'steiiitTT I
line with pipe plug, and a$r% eat welded along all edges), a lid vent3/4-inch drain line and pipe plug. The cask I

'

|is provided with four equally spaced lifting / tie-down devices. The
primary lid is provided with three lifting lugs and the secondary lid is ;

| provided with one lifting lug. The cask gross weight is 58,400 pounds. I
I

I(3) Drawings -
I

The package is fabricated in accordance with Scientific Ecology Group, |
Inc. Drawing No. STD-02-077, Sheets 1 and 2, Rev. 10. i

I

The optional shield inserts are fabricated in accordance with Scientific I'

II Ecology Group, Inc. Drawing No. STD-02-086, Rev. O.
I

I

I

I

I

I.

I

434 I
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,

Page 2 - Certificate No. 9222 - Revision No. 3 - Docket No. 71-9222

.i . b) Contents;

; (1) Type and form of material

(1) Dewatered, solids, or solidified waste, meeting the requirements
for low specific activity material, in secondary containers; or

:

(ii) Activated solid components meeting the requirements for low
) specific activity material, in secondary containers.'

a

.
(2) Maximum quantity of material per package

..
- G.'

Greater than Type A quantity ~of radioactive material which may contain ,
"

fissile material provided that the fissile 3 material does not exceed the
limits in 10 CFR'971.18 and $71.22. The decay heat load is limited to
9 watts.'

,

6. (a) For any package containing water and/or organic substances which could I

radiolytically generate combustible gases, determination must be made by |;e

tests and measurements:or. by analysis of a' representative package such that
i the following criteria;are met over a period of time that is twice the

', A - ie -expected shipment time:L '

u

,
,

,d - - ps - ,e
,

b(i) The hidrogen,gerierated rustbe44mited to a molar qdantity that would bei

no more than 5% by iro'itw4e (or equivilent limits for 'other inflammable
~

1

gases)1ofthe: secondary /c_optiinengas'voidiifpresentatSTP(i.e.,no
~

'

i more than 0.063'g-moles /ft, 'at!!'4.7 psia andi70*F); or
- i. . _ Ls!jj';; ~

~ ~

(ii)ThesecondarycontainerMdcaskca'vtty$ustbe1'nertedwithadiluent;

to assure that oxygen must be limited Eto 5% by volume in those portions
of the package which could have hydrogen greater.'than 5%.

;
'

'4 . . [
For any package' delivered to a carrier for transport, the secondary container L

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.

(b) For any package 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.

i

j 7. Maximum gross weight of the contents, secondary containers, shield inserts and
shoring is limited to 20,000 pounds.'

I <

4 n
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I Page 3 - Certificate No. 9222 - Revision No. 3 - Docket No. 71-9222 i

I
| ,

3. Excep:t for close fitting contents, shoring must be placed between secondary |
'

containers and the cask cavity to minimize movement during normal conditions of
transport.

9. The lid and shield plug lifting lugs must not be used for lifting the cask, and
must be covered in transit.

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

Prior to each shipment, the packaging Neoprene lid seals must be inspected.
(a) 'The seals must be replaced within twelve (12) months prior to shipment.

I Also, seals must be replaced with new seals if inspection shows any defects.
Cavity drain and vent linesimust be-sealed.with appropriate sealant applied

~

I

| to the pipe plug threads.
,

|

| (b) The package shall be prepared for shipment and operated in accordance with
the Operating Procedures of Section 7.0 of the application and ScientificI

I Ecology Group, Inc. supplement dated May 16, 1990.
t

I

| (c) Each cask mus't meet the Acceptance Tests and. Maintenance Program of Section
8.0 of the'applicatioit.s In addition, the cask must be , leak tested within~

i twelve (12) months prior (to. shipment and each seal must be leak tested after
I

I. replacement in accordance with Paragraph 8;1.3 of the application.
.

, .-

The cask body;and each lid must}tM.;
' /|

marked in-~accordance with:10 CFR 971.85(c).| 11.

12. The packages authorized by this certificate must be tiansported on a motor I
~

i vehicle, railroad car, aircraft,inlaiid watercraft, or hold or deck of a seagoing j

I vessel assigned for the sole.use oftthe licensee. ~ t

13. Optional shield inserts may be-used as needed.7 'The optional shield inserts must
be fabricated in accordance with Scientific Ecology Group, Inc., Drawing No.,

j i
I STD-02-086, Revision'0.i ,

; I [~*

l 14. The package authorized by this rertificate is hereby approved for use under the

|
general license provisions of'10 CFR 971.12.:'

| 15. Expiration date: March 31, 1999.
I

I

I

I

I

I

I.

I
-

~

I

I
I
I

I

!

| 43s
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'

REFERENCES
|
'

Hittman Nuclear application dated December 14, 1987.
f

) Hittman Nuclear supplements dated: January 26, March 25, and June 10, 1988.
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1994.
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~~
1 Date: '

(,'
..

,

.

\
'

'a < ,

. -- ~.
,

.

-a
,

-
, ,

1 , , ~ . , J'

? - . - e

l > ;_ ..
' ~

i

;
-

, ; t e. . . / .

i

4 ._s n*
?

4
**

$
*

j .,

w 9 9

1

4

1

!

437 I



|

|

_______________________________________________________

E CERTIFICATE OF COMPUANCE
so cFR 71 FOR RADIOACTIVE MATERIALS PACKAGES

b. REVISION NUMBER c PACE (AGE IDENTIFICATION N'_*8l s.PAGE&#_ w R e. TOTAL NUMBER PAGES

1.DCERTFICATE tsUMBER

9224 2 USA /9224/A 1 3

a enc m 8ta
a. This certifieste is issued to certify that the packagmg and contents desenbod in ftem 5 below, meets the applicable safety standards set forth in Title 10. Code

_

of Federal Regulations, Part 71,"Packagmg and Transportation of Radioactrve Matenal"

b. This certificate does not relieve the consignor from comphance with any requirement of the regulations of the U.S. Department of Transportation or other
apphcaD6e regulatory agenc6es, including the govemment of any country through or 6nto which the package win be transported.

S. T CER IFIC 18 ISSUED ON THE BASIS OF A SAFETY ANALYSIS RE TH GE DESIGN PLICA ON

Scientific Ecology Group, Inc. Scientific Ecology Group, Inc.
P.O. Box 2530 application dated May 18, 1993.
1560 Bear Creek Road

A.. oOCa7 NUMauiR REG 71_h24Oak Ridge, TN 37831-2530 ,, \ c .

v
.U X!.'

a coeTioNs
This certificate is condn6onal upon, fulfilling {herequirements of 10 CFR Part 71, as apphcable, and the conddions specified below.

T Cs.

Q D g j

!p) bb(a) Packaging
~

4

HN-1 \(1) Model g .:>

(2) Descrt$(ion -[ ~ -{ M QI

~ -

Steelkncased[The caw is aq[gadihed cask specific ac3vity material.'

ht Ti larfqIW lil/fd n'ches [1%h by 81-3/4
inches in dia'adt_teISTh*e isk ch ! 73'3/8dnches-high by 75-1/2
inches $t iadgThg it s ils consst of*S3/8-inch thickdi -

inner steel sheMi% lidt 137andaJ18-inchthickouter
steel sh'eTi Ed6Cb'ase ivcomMse'dTf>two, 2-indbthick steel plates'

welded tolili.J ther to fofm aW . inch hic $$isewhi O s integrally welded
to the inne'r/jkod outer ste'eF)shd1@Ts of the sideall. A steel flange is

welded to theVjerger and outePsteel shellsp#el plates which are stepped
e side wall at the top.

The lid is comprised pf two, 2-inch thick st
and welded togetherjta-mate wjth t.he sheel flange. The cask closures
are sealed by a Neopfenehisisit hkatedletween the lid and steel
flange, positive closure of ih'e lid'is accomplished by eight rachet
binders. The lid contains a centrally located shield plug comprised of
two, 2-inch thick steel plates and one,1-inch thick steel plate stepped
and welded. The shield plug is sealed by a Neoprene gasket, and eight,
3/4-inch studs and nuts are used to provide positive closure.
Tie-down is accomplished by four tie-down lugs welded to the cask body.
There are four cask lifting lugs, three lid lifting lugs, and one shield
plug lifting lug. The package gross weight is approximately 48,000
pounds.

;

438
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U"" conomous ccontsnuem l

I
I

Page 2 - Certificate No. 9224 - Revision No. 2 - Docket No. 71-9224 I

I

I

5. (a) (3) Drawing |
|

The Model No. HN-190-2 packaging is fabricated in accordance with I

Hittman Nuclear & Development Corp. Drawing Nos.: STD-02-080, I

STD-02-081, and STD-02-082, all Rev. O. |

|(b) Contents
I

'

(1) Type and form of material I

I

Process solids, either dewatered, solid or solidified, meeting the I
''

requirements for low spe ifg ag'ty-s1 terial, in secondary |
'

A7containers. i

% I

(2) Maximum quanti J material per package d)p4

GreaterthanypeAquantityofradioactivemater hich may contain I'

fissile mater alJrovided the fissile material,does pet exceed the j
i limitsin(DCFRs571 The weight of thex onifnts gxi secondary i3 .

shall rio d 14,200 pound e internal decay heat i

containerskotexce' (~) I

tts.m/ |/ $ A
load shalT -

) % I
i l'"* r

I

Eally gperaf(qmbgsdMe4asPJ.}ganic substances which couldtie'terrpinatiopmust be made by|
kage conta /waterand/oger.I 6. (a) For any>

~

radioly
analysis? 4apprepehtativapackagesuch i

y%Pe met log ~a-perfof'of tpoe that is twice
tests a easurements:
that the(followhif eritf a i

|p 4 I
,

the expected shippsnhtJ Wp j
.

'

dN:P ; . ! = ip I

e>a molar.,%,. quantity that I

-

gen genefiteCam,M{vblume (no mort!Pthhn. 5% b}
Qi(1) The h'

I

'(uivaherft% limits for other
e lwould

void if present at |d f
STP (i.e.',/e gases) of the'seconday tenfpinerinflammabT y

pomorethanOTe63Jd-doles /ft at Q4.7 psia and 70*F); or i|,

!(ii) The secondary ntainer and cask cavity,mu e inerted with a
Idiluenttoassuret)dtoxygenmustJeihmitedto5%byvolumein

! - those portions of tiie picKagik$hM could have hydrogen greater than . |
,

5%. i

I

For any package delivered to a carrier for transport, the secondary I

container must be prepared for shipment in the same manner in which I

determination for gas generation is made. Shipment period begins when I

the package is prepared (sealed) and must be completed within twice the |
expected shipment time. i

I

(b) For any package shipped within 10 days of preparation, or within 10 days I

after venting of drums or other secondary containers, the determination I

Iin (a) above need not be made, and the time restriction in (a) above
does not apply. |

|

Except for close fitting contents, shoring must be placed between secondary i.

containers and the cask cavity to prevent movement during normal conditions of I

I____________________________439
Itransport.
I

I
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* * * " " " " """ " * conomous (continued) |

,

Page 3 - Certificate No. 9224 - Revision No. 2 - Docket No. 71-9224 |
I'

8. Thellid and the shield plug lifting lugs must not be used for lifting the !
cask, and must be covered in transit. |

I

I

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

I

(a) Prior to each shipment, the packaging lid seals if opened (or if i,

security seal is broken), must be inspected. The seals must be replaced I

with new seals if inspection shows any defects or every twelve (12) I

Imonths, which ever occur first. Cavity drain line and optional
I vent / test connection must be sealed with appropriate sealant applied to |

the pipe plug threads. BREG i

G I
'

<

(b) Each packaging nusW the Acceptance nd Maintenance Program of I

Section 8.0 of ite application. In addition, he ask must be leak I

tested at least)once every twelve (12) months Inr<accordance with
1

I

Subsection 3 of the application. |
#

j (c) The packase;sh K prepared for shipmentp Jn foperated in accordance I

withthe/Operati ~ caduresofSection'gofftheagglication. |

/b i I*
10. The cask bodylimd each cas musTi;pbe ha Iintaccordance*with 10 CFR 'l

s(. r-
,

>

i $71.85(c). q yi ( (j }g g |
4

, A N fr-e trartsport<ed on a motor/ .. |

11. The package ainthorizedity ~. te im

vehicle, railrshd car $ aircraft $tt'6rcraft',%r? hold 3r deck of a i.'

seagoing vesseT assidusdffon't o( eb the licensee. D I

g.idforuseunder |
12. The package aut rized i appr

s

the general licsspprovisitiris ofg0)CFR'f71
F

'Ju'n#e 30, 1998. "i .h'

|13. Expiration date:

O 9 |.

)h-REFERENCES p h |
) x x x 3

Scientific Ecology Group, Inc., application dated May 18, 1993. |
l

!

| Supplement dated: June 23, 1993. I
I

I

| ||

.

j FOR THE U.S. NUCLEAR REGULATORY COMMISSION f!

&2[ ,!
'

;
ICass R. Chappell, S t on Leader

Cask Certification Section |
Transportation Branch g

Division of Industrial and gi

Medical Nuclear Safety, NMSS I
g O S.1E I

I
i Date:'

1
<

1
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I,_'s*ecFn71
U.S. NUCl. EAR REGULATORY COMMISSION

gC CERTIFICATE OF COMPLIANCE j
" '"

FOR RADIOACTIVE MATERIALS PACKAGES j
i,ms.or. uu.ca ..eacK^os iocuT'''c^Tioa avueca e eAos sus sea .. Tota'auassar^otS g

1, m Nus.iien

|9225 8 tiu/o?9E/n(U)F 1 ;

con . s oed w cormy inanno pacwn .no con =ntid-caso in am 5 6 **-maaaaca"'*"'""*"""" ""'""*'* ** |
""*"'

,

of Federal Hoguistions. Part 71,' Packaging and Transportation of Rad 6oactive Matenat
S. Department of Transportation or other

b. Thas cartsficate does not rehove the consegnor from comphance with any requirement of the regulations of the U
appucabie reguistory esences, including the govemment of any Country through of into which the package win be transported.

I
I

|a T3gicALE 88 ISS_UG ON M basis or A SArm ANAWSIS RE ORT 1R AM ^' ^
e IDE T C ATIOR

,

I

HAC International, Inc. Nuclear Assurance Corporation application 1

655 Engineering Drive dated March 24, 1995, as supplemented. |
Suite 200

h rm r mGtU<..
. g

Norcross, GA 30092
e(

g
, e . oocKET NUuSEa 7]LQ79% g_\ e

ifkate 6e condrbonal upon fulf 6|lsng t[e seg rements of 10 CFR Part 71, as apphcable, and t conditions specified below.0-
,

ie,

5. T I
,

t~-

(a) Packaging (,Q Oy p

NAdh.WTa\,
A, .c |Mc ^-/f f

t pf I(1) Model No.: .

|r~~ q
; (2) Descr.$ tion f / [O 'w[ k [jy .]

\ : : n ,

I

|'

' c.
A steel enca,ed lidd ided shijIpfngicask. Theciskisdesignedto y

,_

s
transfort one$PMR issembTyntWollWR#asiemblies, upito 15 metallic fuel I

~

rods, up to'42:MIR~f60 Jassent>11 esp or up)to 25 individual PWR rods. The I'
*

with impact limiters, are 232 inches .I
overall)dimensTonkof etn$ packige>Ocask' body is approximately 200 inches8,long byt65 inch 4Pitxf14meteri.pThi

in length and 4'4'1nches jnidlametFr'7The cask cavity is 178 inches long i
and 13.4 finches in diameter. iThe volume of the cavity is approximately i

14.5 cubicffeet. %fp N I
^

'l

(Q , s. v . I

The cask bodf ronsists of a 3/4-inch thiclCstainless steel inner I

shell, a 5-3/4 inchKhick lead gamma | shield, a 1-1/5 inch thick |.

stainless steel outer sim!1b,p' o a'ja" ne'Utron shield tank.
nd The inner i4

and outer shells are wel'ed't 4-inch thick stainless steel bottom id
end forging. The cask bottom consists of a 3-inch thick, 20-3/4 i
inch diameter lead disk enclosed by a 3-1/2 inch thick stainless I

;

steel plate and bottom end forging. The cask lid is 11.3-inch thick I

stainless steel stepped design, secured to a 14-1/4 inch thick ring |forging with twelve 1-inch diameter bolts. The cask seal is a metallic i
1

0-ring. A second teflon 0-ring and a test port are provided to leak i
test tho seal. Other penetrations in the cask cavity include the I

fill and drain ports, which are sealed with port covers and teflon 1

0-rings. |
The neutron shield tank consists of a 0.24-inch thick stainless steel |
shell with 0.50-inch thick end plates. The neutron shield region i

is 164 inches long and 5 inches thick. The neutron shield tank I

contains an ethylene glycol / water solution that is 1% boron by weight. I

I
I
I

I

|441
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|uS. NWAR EMORY COMMISSION
"$ *'" '' *^ cowomous (continvea,

I
t

i
I

| Page 2 - Certificate No. 9225 - Revision No. 8 - Docket No. 71-9225 i
I>

I !'

5. (a) :(2) Description (continued) | l

r i i

i The cask is equipped with aluminum honeycomb impact limiters. The i

i top impact limiter has an outside diameter of 65.25 inches and a i

I
maximum thickness of 27.8 inches. The bottom impact limiter has an I

outside diameter of 60.25 inches and maximum thickness of 28.3 inches. I

II Both impact limiters extend 12 inches along the side of the cask body.
h |

1! The maximum weight of the package is 52,000 pounds and the maximum weight i
i of the contents and basket is 4,000 pounds. I

I I
I (3) Drawings I

ance with the following Nuclear ,(i) The packa n c str c d n
Assuran rporation Drawings: p

| LWT -40-01, Rev. 2 Assembly I

1 315-
'03, Rev. 9, (Sheets 1 - ' .

Assembly ILh 25-40-02, Rev. 4,
$rtCaskBody |* 31 - rq

Rev. 5 - Cas .id Assembly ,

t 315-4 v. f Uppe pact Limiter ig i

i f4WT 315-40 S le . r< Lowe pact Limiter tu
'

q ' 315-40 J t S et 1 j ;a) Cask ts Detail ||I ufT .

3t n ., y

| p ckagi UE 1, 2, 3, onshetedinaccordance I
hee 1 - 6).th g

,

n. . a - y ,

(ii) I,bg fu 1 a ; .i t ; i r onst ed in cordance with the ||
]{ onDraggs:fpP owi a - s

'

LW 5-40 09, e J,'' PWR B Spacer !If )
]i

| 1 LWT 40-10, Rev. ; PWR, t

1 LWT 3 11, Rev. 1 BM ket Assembly !

| 1 LWT 31 12, Rev. 3 Meul Fuel Basket Assembly |

| | LWT 315-4 -045aLB 1 42 MTR Element Base Module |

) LWT 315-40-04f,TR If f 42 MTR Element Intermediate Module I;

i i
LWT 315-40-047, Re 1 42 MTR Element Top Module

' l

| LWT 315-40-048, Rev. 0 42 MTR Element Cask Assembly [
1; LWT 315-40-049, Rev. 1 28 MTR Element Base Module g|
| LWT 315-40-050, Rev. 1 28 MTR Element Intermediate Module g

j LWT 315-40-051, Rev. I 28 MTR Element Top Module I
LWT 315-40-052, Rev. 0 28 MTR Element Cask Assembly i

) I
I I
1 I
I I
1 I
I I
1 'l
;

I
I

I

1-

I,

|
I
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U.S. NUCLEAR REGULATORY COMMISSION
. [["'"' cowomoNS (continued)
! |

Page 3 - Certificate No. 9225 - Revision No. 8 - Docket No. 71-9225 |
|

|

IJ 5. (b) Contents
I l

(1) Type and form of material |
|

1 (1) Irradiated PWR or BWR uranium oxide fuel assemblies, MTR fuel |
assemblies, or individual PWR rods of the following specifications: I

I

I

]
EWB M P_IB PWR Rods j '

:

Fuel form' Clad U0, Clad U0 Cladded Clad U0 |2 2
1 pellets pe Plates pellets s |

;

Nominal pellet hdiameter, in. O. 0.487 active 0.3659 |
j fu ckness) ;

! Cladding material hircalloy-4 Zircalloy-4 Alumi Zircalloy-4 !

J Nominal cladding h \
|;- thickness, in. 4/ 0.02 0.032 - .0145 0.0242g

b l^
Maximum fuel rod . P 1 : _0 Q g

'

length, in. ( 162 ? 1 j( {2.64 [
160 g

: lg ,

1 5 :" P j" 1 25 Rods I"

1ssembly array

[ (max.)@ P' I'

|/".I Maximum assembly *
Q)1,

,1 C A .0 n/a i
' weight, lbs

* I

4.k- . h I
'

I Maximum initial-

1
I fuel pin pressure / |,

at 70*F, psig 5 n/ 565'

,

235Initial U;

] p.ng-p 80-94 5.0 (max.)enrichment, w/o 3.7 (max

| Maximum initial U i'

||
content / assembly, kg 475 186 0.377 58.2

4

Maximu's average |
'

1

burnup, MWD /MTU 35,000 30,000 550,000* 60,000** 1j

|
1

j|
1

| Minimum cooling time 2 yr. 2 yr. 3 yr.* 150 days

The maximum burnup for NISTR is 642,000 MWD /MTU, with a minimum cool time of |*
;

1 3.5 years. i
_I ** Up to two of the 25 PWR rods may have a maximum burnup of 65,000 MWD /MTU i

i
< l

i 1
I

.

|
|

'

I
443 1
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|,

Page 4 - Certificate No. 9225 - Revision No. 8 - Docket No. 71-9225 |
|
[.

5. (b) 11) (continued) |

I

(ii) Metallic fuel rods containing natural enrichment uranium pellets with '
|Ialuminum cladding 0.080 inches thick. The fuel pellet diameter is

. 1.36 inches and the maximum fuel rod length is 120.5 inches. The i
maximum weight of uranium per rod is 54.5 kg with a maximum average i

burnup of 1,600 MWD /MTU and a minimum cooling time of one year. I
I

5. (b) (2) Maximum quantity of material per package |
Not to exceed 4,000 pounds, including contents and fuel assembly |
basket. |

(i) For the c t cr e i I .fb)(1)(1): one PWR assembly or
1 two BWR ies positioned wit h respective fuel assembly I'

| baske aximum decay heat not to exi. 2.5 kilowatts per PWR |
or 1.1 kilowatts per BWR assem @ass i

I'

: (ii) Fgr . ontents described in Item 1 ): up to 15 intact ,1

n6911 ' rods positioned wi e ap riate basket. Maximum ||
43ayhe o exceed 0.03 ts per pad. Total weight of ||!

|(# i

4"Irodsn ce g 5
(iii or failed

~

cf gd type des bed in Item s'
; g |j (b)(1]i ,

#

([I) U | 1 s a r s i < n g fe e metallic fuel rod | |
'

p
- e r'. , I e a i rs a 5-1 1.D. failed fuel rod [

a g a r g j uranc rporation Drawing No. ,Q ca
p340- ek,s,J.

j i, &p h' aced i six-hole liner as shown p
_

int

s ,on Dra No. 315-040-43, Rev. 1. i: ,jnN
T' maximum d A Wo ar a A, ive metallic fuel rod is I>

! ;

# ted to 5 wa V I'

ing+eitheruptothreedefective|n
(b) Up ter th canisters conta ;

metallic rp r or up to 10 failed fuel filters i
per canister, h anmers are 4.00-inch I.D. failed fuel rod -1

,
.

canisters as shown on Nuclear Assurance Corporation Drawing No. I
1 340-108-D1, Rev. 10, and are placed in a three-hole basket as I

shown on Nuclear Assurance Corporation Drawing No. 315-40-12, |
Rev. 3. The weight of the filters is limited to 125 pounds per

i canister. For canisters containing fuel rods, the maximum decay a,
heat load is 15 watts per canister; and for canisters containing i
filters, the maximum decay heat load is 5 watts per canister. I

Plutonium content of the filters not to exceed 20 curies I

' plutonium per package. |
(iv) For MTR fuel assemblies as described in Item 5.(b)(1)(1): up to !a

4 42 fuel assemblies positioned within an MTR fuel assembly basket. |

] For NISTR fuel the 42 fuel assemblies may be cut in half, producing i

1 84 fuel bearing sections. Maximum decay heat not to exceed I

1.26 kilowatts per package and 30 watts per fuel assembly. |
|

1
, |
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; Page 5 - Certificate No. 9225 - Revision No. 8 - Docket No. 71-9225 i
'

I

I

3. (b) :(2) (continued) |

I

i (v) For PWR rods as described in Item 5.(b)(1)(i): up to 25 intact I

individual rods in a Type 304 stainless steel spacer canister with a |
3

| wall thickness of at least 0.12 inches positioned within the PWR or y

; BWR basket. Maximum decay heat not to exceed 1.41 kilowatts per p'

i package. I4

I

(c) Fissile Class j*
.

'(1) For Metallic Fuel Rods, MTR fuel assemblies, |
5 and up to 25 PWR Rods: I y

(2) For BWR and P es III

Maximum n of packages in Fissile C1 II shipment: One |

6. Knownorsuspectedhiledfuelassemblies(rods)andfu th cladding defects ||
j 11 greater than pi hot d hairline cracks are not r , except as described ||
,

'.| in Item 5.(b)( i). N !I
R #

er de i toacabrfortransport. |$ 7. The cask must 4 ry (no oe o ,

!

I a4

8. Bolt torque: ( l IC g

e%.\-d $ 1-
'e 9" IThe cask lids ts'

,
.' |Y W,tc "
ti -

or s mus torqued to N
| ! The bolts used to sec e a t d

-
L r

' 100 inch-lbs. Q i

. 9. Prior to each sh t, phac Al ested th x 10'3 std cm /sec, g |
3

3
; - except that repla als must bi Mie 5.5 std cm /sec. Prior to I

rior to I
12-month period p/sec.first use, after th se, and at nce within

5.5 x 10' std cm |each subsequent use, ackage must be leak teste

In addition te the requireme k g go CFR Part 71:10.

(a) The metallic 0-ring seal must be replaced prior to each shipment; and i5
4

I

(b) Each package must meet the Acceptance Tests and Maintenance Program of |
Chapter 8 of the application; and i

I
(c) The package shall be prepared for shipment and operated in accordance with the i

Operating Procedures of Chapter 7 of the applicatiog' std cm /sec.assupplemented,except
,1

Ifthecaski|l
that replaced seals must be leak tested to 5.5 x 10
is loaded under water or water is introduced into the cask cavity, the cask
must be vacuum dried as described in Chapter 7 of the application. The cask y

,

'

i
cavity must be backfilled with 1.0 atm of helium when shipping PWR or BWR g

assemblies. |
''

I
< I

1
<

1

1
1

I I

|1 445
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U.S. NUCLEAR REGULATORY COMMISSION"ff'"""^ cowomous (continu.a;

I

| Page 6 - Certificate No. 9225 - Revision No. 8 - Docket No. 71-9225 |
.

|
|

|

11. When $ hipping PWR, BWR, or MTR assemblies, or individual PWR rods, the neutron I'

shield tank must be filled with a mixture of water and ethylene glycol which will I

l not freeze or precipitate in a temperature range from -40 *F to 250 *F. The water I.

and ethylene glycol mixture must contain at least 1% boron by weight. |
<

| 12. A personnel barrier must be used when shipping PWR or BWR assemblies. Shipments of |
MTR fuel assemblies or individual PWR rods must use the ISO container or a personnel t i

ibarrier. I
,

.

Packages used to ship metallic fuel rods may be shipped in a closed shipping |
'

> 13.
j container provided that the closed container, the cask tie-down and support system

|y
; and transport vehicle (trailer) meet ge plicable requirements of the Department y

|1 ) closed shipping container, the ||of Transportation. When the c s o4

center of gravity of the c i as c, ifp g container and trailer must I

INnot exceed 75 inches. h |i

14. The package author bythiscertificateisherebyapgvedforuseunderthe
|i
t

; general license p 'sions of 10 CFR 571.12. |<

r , 2000. [ A !15. Expiration Date:(/Jeb
'

'

REfGENCE O
- NAC International, c., appli (ate h 9 .

e'%' F f ,
.

1 24, 5. t
| Tupplements dated: yI 'v

'
i F r I .N REG ORY COP 9tISSION

l oed & |
,

s

: i e % --M4 ,i,

Chappell ion Leader I
j | p/) IPackage Certific n Section

Eg,

7 Spent Fuel ec Office
f ar Material || k:

1 n Safeguards .g
SEP 151995 |

|
>

Date: I
|.

|
'

i

| ,1+

>
, I
i |.'

| |I
| .I

I
i

i i
i I

i i i~

i I
i i

I
I

| i
'

I I
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IE
CERTIFICATE OF COMPLIANCE

Ito can n FOR RADIOACTWE MATERIALS PACKAGES

i4 cemrwicATE wuueER b.REV6CN NUMBER C. PACKAGE IDENTwsCATON NUMBER d.PAGE NUMBER "e. TOTAL NUMBER PAGES

9228 8 ' ~~ USA /9228/B(U)F 1 5 |

SYCertieau a inu.o to c.rtify that in. packaging ano contents onenbod in hem s twow. meets the appiata u'*y standares at voetn in ritie io.coooI
of Federal Regulatens. Part 71. " Packaging and Transportaten of Radioactrve MatenaL" |_

b This certificate ooes not rehove the consignor from compliance with any requirement of the reguistens of the U.S. Department of Transportation or other
appucab6e regulatory agencies. incluoeng the government of any country through or into which *he package will be transported.

I
I

a 7gwcAys4ssgue on Tsc sAsis or 4 sarcry ANatysisggi,ggags4ongyg,w

General Electric Company General Electric Company application |Vallecitos Nuclear Center dated May 19, 1988, as supplemented. ,
P.O. Box' 460, Vallecitos Road

R R E G i y228
. IPleasanton, CA 94566 c g/ I,,, \ y c. oocner uvuesR

' UEs is conomonai upon.eureming [ments of io crA pari 75.u apphcabi.. aNeo' wons specmed t+ow.

e O |s

(a) Packaging gQ h i, 4. ILi u & '

(1) Model W.: 2000 # ' I

(2) DescQion
A stETt encadd, li.a ! idea snil rsk. The c is within a double- |

wall ver Wwf , [v f < p- d L - t ter each end. The I

'A'ay1 4 i a c r a :a '- 1 es eight and 72.0 Ii overa dimee :
i s t

-

s anspor n thi pright position. The I
. inche di T' ,

; a3 33,554,bs. |I gross ht ' :<a i
,

,

| The cash /s con ruc d Ac 1-in ick 304 stainless steel !
i cylindrid hells (AST Woi t th t';om end to a 6-inch thick i

| 304 stainl eel forgi M A 182). annulus between the two .I

I shells is fi with lead approximately es thick. The cask is I
,

; I approximately 1.0 4 chef in bei ht ha an outer diameter of 38.5 |
| inches. The cask tTvig p ly 26.5 inches in diameter and 54.0 i

'

inches deep, ii
, I

I

| The cask lid is 304 stainless steel and lead, has a stepped design, and is I

I fully recessed into the cask top flange. The lid is secured to tb cask I
>

|
body by 15, 1.25-inch diameter socket head screws. The cask is sealed by |elastomeric 0-rings bonded to a thin aluminum disc-shaped ring. The cask'

ii is equipped with a seal test port on the side of the cask body, a vent |i

| port in the cask lid, and a drain port near the bottom of the cask. |

I I

I The cask is positioned within an overpack constructed from two 0.5-inch I

|
thick concentric 304 stainless steel cylindrical shells (ASTM A 240). The |shells are separated radially by eight equally spaced tubes and ii

i horizontally by two tube sections. A 304 stainless steel toroidal shell |

| impact limiter is attached to each end of the overpack. The overpack |

1 opens just above the lower impact limiter for access to the cask. The top I

II of the overpack is joined to the base by 15,1-3/8-inch diameter shoulder
|screws.

,

| I
I I

||
447
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U.S. NUCLEAR REGULATORY COMMISSION"" " '* conomows (contmued;
on

Page 2 - Certificate No. 9228 - Revision No. 8 - Docket No. 71-9228 I
i

i I
| ,

l
5(a)(2) . Description (Continued) g

Gussets on the top and bottom impact limiters provide tie-down points for |I

the package. The cask body is equipped with attachment plates for lifting i
devices. The cask lifting devices are detached during transport. |

(3) Drawings |

(i) The packaging is constructed and assembled in accordance with
General Electric Company Drawing Nos.129D4946, Rev. 8; 105E9520, I

Rev. 3; and 105E9521, Rev. 2. j
'

(ii) Packaging Serial NoMO structed and assembled in accordance |Nos. 129D4946, Rev. 8; ,g; f8 Cwith General
_ and 101E8719, I101E8718

I
(iii) The H el basket and liner are cons d and assembled in I .

acc e with General Electric Company ng No. 105E9523, I
I

Rev .

'

(iv) T ulti nal rack is cons and a embled in accordance
o.105Eg5,Rev.2.Gener . ric y a

(v) Age barrel R Ps co ed I embledibcordancewith I
L4neral e ,

i
66 8066, . 1. I

_

(vi) ma i , c a i i, dan with General''

~

ctri v i s l' .I he material basket i,

q

m be n 1 t t a nal and e barrel rack. I
,

IQd

; (b) Contents M
-

I,f *

4 g'

{
|

; (1) Type and f n/ material ! j
cut segmented. |!(i) Irradiatehuelrods,whichmayb

!
' -(11) Byproduct, sour kspkhu ar material in solid form.

(iii) Irradiated High Flux Isotope Reactor (HFIR) fuel assembly, j ;

positioned within the HFIR fuel basket and liner as specified in I'
;

- 5(a)(3). The HFIR fuel assembly is fabricated in accordance with I
, '

' Oak Ridge National Laboratory Drawing Nos. M-11524-OH-101-D, Rev. O, I
Iand M-11524-0H-102-0, Rev. O.

i
;

I
I
I,

! I
I
I

I

I

I

I

|
|-

448 |
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U.S. NUCLEAR REGULATORY COMMISSIONZ "*" *^ CONDmONS (contmued),

I
Page 3 - Certificate No. 9228 - Revision No. 8 - Docket No. 71-9228 I

I

5.(b) Contents (Continued) |,

(2) Maximum quantity of material per package ! j
|

| Not to exceed 5,450 lbs, including carrier racks, shoring, secondary I
' containers and r.hielding liner. I

I
I*

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

600 watts decay heat; and !,

I
Fissile contents not to exceed 1175 grams U-235 equivalent mass with I
initial enrichment not to exceed 5 weight percent in the fissile I

;

isotope; minimum p etdi r,of 0.3 inch, maximum burnup of 45 |1

GWd/MTU, and coM 120 days; or i

nts not to exceed 1750 NWk -235 equivalent mass with !Fissile U
,

'
initi ichmentnottoexceed5weigM rcent in the fissile 1j
isot minimum pellet diameter of 0.35 , maximum burnup of 38 I4

] GWd and minimum cooling time of 12 Fuel rods must be I

c i closed, 5-inch schedu p A ith a maximum of |gr 5 equivalent pe i )
Q l 1

(ii) forthecon !,i (ii): Isc n o i,

N0wat'
at

-

nts not tbxceed 500 gramss. Carr< s efifie n 5(a)(3)(iv) or |F235e
)(3 m 1ar10'l s din 0 watts decay heat y

i pa q |
(iii) F h he

'

I =r 1 e 4 l
s

. iii): Q I

_cpv. s |
On g IR fuel asMem u sembi composed of one innerjT: ;:

ifuel ent, with u o gram U-2 nd one outer fuel i.

elemen h up to 68 2 grams U-235. maximum uranium I
enrichme s 93.2 weight percen U-2 . The maximum burnup per I
assembly i 23 the mi im ol time is two years. Decay I

. |
heat not to e d g kage. I

J1 .,

i
L (c) Fissile Class III |
. I

Maximum number of packages per shipment One I

1 I l

| 6. Plutonium in excess of twenty curies per package must be in the form of metal, ) |

metal alloy or reactor fuel elements. !
I !,

| | |

i 7. The U-235 equivalent mass is determined by U-235 mass plus 1.66 times U-233 mass 1

J
plus 1.66 times Pu mass. |

8. Bolt torque: |
The cask lid bolts must be torqued to 690 ft-lbs (lubricated).

h

| The bolts used to secure the top of the overpack to the overpack base must be-
,

y torqued to 100 ft-lbs (dry). g
_______________________.r-, ,,, . , , , . , , , . , , , , , , . . ,

'
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f | "gFORM SMA
U.S. NUCLEAR REGULATORY COMMISSION

CONDITIONS ANW
I

Page 4 - Certificate No. 9228 - Revision No. 8 - Docket No. 71-9228 I
I,

! l

9. (a) For any package containing organic or inorganic substances which could
radiolytically generate combustible gases, determination must be made by i

tests and measurements or by analysis of a representative package such I>

that the following criteria are met over a period of time that is twice I
;

the expected shipment time: |

(1) The hydrogen generated must be limited to a molar quantity that !
would be no more than 5% by volume (or equivalent limits for other i-

inflammable gases) of the secondary container gas void if present at I

j STP (i.e., no more than 0.063 g-moles /ft at 14.7 psia and 70* F); or j
'

t cavity must be inerted with a g
The secondary ckqvieO(ii)
diluent to any atM fe limited to 5% by volume in g

;
' those po p 5f the package w 4, ld have hydrogen greater than 3

5%. p |
IFor any e delivered to a carrier for tra t, the secondary

containe t be prepared for shipment in s manner in.which |i

! determi io as generation is mad me eriod begins when the g

packag pre ealed) and mus leted within twice the p

expec shipme C 1I
,

,

(b) For a package ng eri al radioachtyconcentration' '

-

- not e eding h _.
y ateria$p and shipped within |

i
e "

,

10dafrofp within a vent 2bg of drums or other g.

! secondply co er: < < t r 1 1 1 9 bov ed not be made, and g

g the t N res i a > i e not y. ,1-

I % il
f ng the(pyluirements of special !I

|
'10. Prior to eac pme '

- '

eak t ed to 1 x 10' std ||tghform radioact mateg.

q cm /sec. Prior $ first use, e, least once within the !8 '

i

! 12-month period r to each su use, the ge must be leak tested to i

1 x 10 std cm*/se I4

The cask must be vacuum dr h g orlo h if contents are loaded under|
I

11.
j i water, or if water is introduceRK inM t ask cavity. During shipments for ji

which vacuum drying is performed, the cask cavity must be filled with helium. |

|i I|
l 12. In addition to the requirements of Subpart G of 10 CFR Part 71: |g

j | (a) Prior to each shipment the cask seal must be inspected. The seal must be |
replaced with a new seal if inspection shows any defects or every 12 e

*

i months, whichever occurs first; and i
I

4

(b) Each package must meet the Acceptance Tests and Maintenance Program of I
'

g Chapter 8 of the application, except that inspections in Section 8.2 of i

: I the application must be performed at least once within the 12-month period |
|

prior to each use; and i1

| (c) The package must be prepared for shipment and operated in accordance with I

the Operating Procedures of Chapter 7 of the application. |

: | |
| 450 |
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U.S. NUCLEAR REGULATORY COMMISSION$$ *" ** cowomous (contmu.a,

) Page 5 - Certificate No. 9228 - Revision No. 8 - Docket No. 71-9228 !
.I

|
13. Appropriate carrier racks or shoring must be provided to minimize movement of I'

I
i contents during accident conditions of transport. A lead liner, as shown in

General Electric Company Drawing No.129D4922, Rev. , which was included in the
i

;
.

March 29, 1989 supplement, may be used inside the cask, i
i

14. Each batch of ethylene propylene seals must be tested in accordance with Section 1

I8.1.4.2 of the application.

15. The package authorized by this certificate is hereby approved for use under the |
1 general license provisions of 10 CFR 971.12. g

j . I
i 16. Expiration date: June 30, 1999. I

h h
|

General Electric Company tion dated May 19, 19 p
i | Supplements dated: Ma 9 and August 24, 1989; May 30, O h r 11, and I

! December 12, 1990; M , 1991; June 8, July 27, August a ecember 9, 1993; I4

; ; April 29,andJuly2g19 .. d May 19 and 30, 1995 g |
D TH CLEARRgLATORYCOMMISSION |
b " |

'k V 1 0 1
~

- - - 7.g ||I~$( esa
g o

'
u s ect Leaderg1 ,

.i 6 i r ion tion ! |' )
i

,
- i u r t 1P t 0f e l

1 , h 9 ) W !ear Mag al Safety
|'i# j eg ,'c, ids4

SEP 151995 f
'*

<

4/ |
#****

9++++4 .\
l
i |

I I
4 ,

i i
I'l
i

il
I
)
I
I
I
i

l
i
i
l

|
<
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U" CEATIFICATE OF COMPLIANCE
I 'o cra n FOR RADICACTIVE MATERIALS PACKAGES

-

i.a cenTiricAT wuusen o.nevision muussa c.rAcxAse noenTiricArx)w nuusen .aPAceNuineen ..ToTAtmuuseneAons-

4

9233 2 ~ USA /9233/B(U) 1 3
'

.masAusts
.. Tn. ceruficare is inued to certity that in. packagingand conants o cribed in nem s b iow, meets in.spphcani. safer standaros set forth in Tm.10. cod.

.

i l'
! i of F.d.rel Regulations, Part 71," Packaging and Transportation of Rad <iactiv MatenaL"

I e. The e.rtificat do noi ren in consignor from comphance with any requirem r3t of in e.outations of in u.s. Department of Transportation or other
'

I appucani. e.guistory so.nci.a. inciuding in government av any enuntry enrouan or into wnech in. packso. wm e. transport.d.

I.

I

| s. Tsis,cgen iggis issuto en THs eAsis or A sArrTv ANAtysisgggggoa ygoN,

I

I Transnuclear, Inc. Transnuclear, Inc. application
| Two Skyline Drive dated November 22, 1988, as supplemented.

i
Hawthorne, NY 10532-2120 g8 RE 1,, c

%FJ/33I ,\p c.ooextvwuussa

* E.n7 cat. is condition.i upon prmyMr m.nu of 10 CFR Pan 71, a apphcabl.cpkons sp.cifi.d below.

Q Q| s.-

! (a) Packaging Q) D ,-

TN
g' s 4~

i
I (1) Model .: >

A c . / [ b!
(2) Descr(Elon p j . ; Oi

: w -
i

I TI. age s cased lea ed gsk w wood impact
Srigh ircular cylinder.

, ''
e n s .

;h'ha prox ely 178 inches long
10 1 at a'

- Th, arall '4jans% L u p

an 2 ches fergt 1 t e o t li, s in lled. The cask body
; c [1

,a er di er of 51 inches.is app ' mate
'

t

The cas vit aY le_ ely 1 ches and an inside'

- diameter 35 inche .
.

ck(
ca d inade o 0.75-inch stainless,

d an , a 1.5-inch thick: steel inn ell, a 5.88 :
stainless s outer shell, 0.5-inch thi ner bottom plate and a
2.5-inch thic utsi e bottom plate. The d shielding is 6 inches

<
- thick in the botto d f tre c k. e outer shell of the cask body is

tqt hield. The closure lid consistscovered with a sta e
of a 2.5-inch thick outer st alnl ss steel plate and a 0.5-inch thick
inner stainless steel plate separated by 6 inches of lead shielding. The
lid is secured by sixteen 1.5-inch diameter closure bolts. Two
concentric silicone 0-rings are installed in grooves on the underside of
the lid. The cask is equipped with a sealed leak test port between the
0-rings, a vent port in the closure lid and a sealed drain port in the
bottom of the cask.

Each impact limiter is attached to the cask by eight 1.75-inch diameter ;

bolts. The cask is equipped with 6 trunnions, four at the top and two at j
the bottom.

The gross weight of the package is approximately 80,000 pounds, including
maximum contents of 9,500 pounds.

452
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U.S. NUCLEAR REGULATORY COMMISSloNE, *" " coNomows (cont,nuedj

| Page 2 - Certificate No. 9233 - Revision No. 2 - Docket No. 71-9233 |
1 1

I

(3). Drawings |,

_ | The packaging is constructed in accordance with Transnuclear, Inc. |
| Drawing Nos. 990-701, Rev. 5; 990-702, Rev. 6; 990-703, Rev. 6; 990-704, i
| Rev. 3; 990-705, Rev. 4; 990-706, Rev. 3; 990-707, Rev. 2; 990-708, Rev. |

|
4; 990-709, Rev. 1.

|

| (b) Contents I

(1) Type and Form of $aterial |
u I

|
Dry irradiated and contaminated non-fuel-bearing solid materials I
contained within a second I

(2) Maximum quantit ial per packa5

I Greater than A quantities of radioactive ial which may include g
t

l fissile ma provided that the fissile mate oes not exceed the |
i

generally nsed mass limits specified in 1 F .18, 71.20 and i
|p| 71.22. " c s may not exceed 2,000 an uantity. The decay |
| heat of con not exceed 30 The maximum gross weight ,|

ing is g ited to 9,500 ;I! of the ents, y co ner

le|
poundsb p i| O i

I S. As appropria shori g us n ar conta' r sufficient to I

preventsignpcant .he conte r dent nditions. I

mushefreeofwater || 7. Both the inn cask a s 4 ( 1 1, con
when the packa is d i . a r i i rt. %

8. In addition to M req s o, 4tu .- CFR 71: j|, ,

! ! (a) Prior to e pment, the Y s mus be cted. The seals must
1 I be replaced w seals if inspection sh defects or every 12 !g

I months, whiche ccurs first; and i

(b) The package shall be ph hm and operated in accordance I'

j i with the Operating Procedures Section 7.0 of the application. j
l I
I (c) The package must meet the Acceptance Tests and Maintenance Program of g'

! I Section 8.0 of the application. I
I y,

I'

| 9. The package authorized by the certificate is hereby approved for use under the
i general provisions of 10 CFR f71.12. |,

i i
i 10. Expiration date: January 31, 2000 g

I I
'

I y

i I g

l ;<

i I
L i

| | |

| |
| | |

! I I

| | 453 I
I I
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une rone e ** u.s. NUCLEAR REGULATORY COMMISSIONmmmer>g,

ce

Page 3 - Certificate No. 9233 - Revision No. 2 - Docket No. 71-9233 ||
I

I
,

| : |
1

I
'

,i

; REFERENCES I |
i )) ;j

i - Transnuclear, Inc. application dated November 22, 1988. | I

Supplements dated: January 13, May 18, June 5, July 21, July 28, and ! ,

| L August 11, 1989, and January 4, 1990. I

I
: ;l

|
.

]|
FOR THE U.S. NUCLEAR REGULATORY COMMISSIONi

=

g RE: cfg !'R |
:~

>
Li y Cass R. Chappe etion Leader |Cask Certificati ction'

ij Storage and T p Systems Branch i
'

;; Q N Division ' str and I

Mea c ear Saf , NMSSg,

k r d i,
-

: m2sy + y p O i1

& [ ~g5 /
,

| o$ '% 4 h
,

0 |

% + + + + + #s .!,
| |
|
>
I i
l I

l |
i i
i I

I I

I I

I
- ,'

I I'I i
I

-

|,

1

1

I
I

|
454

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ..



------------_----__-my-_---------_--------------
US. NUCLEAR REGULATORY COldheBSS60Nsenc Poems ets CERTIFICATE OF COMPLIANCE**m

io eni ti FOR RADIOACTIVE MATERIALS PACKAGES

1.& CERTIFICATE NUMBER D RfVI$aON NUMSER s. PACKAGE 4DENiiFICATION NUMBER d.PAGE NUMBER e. TOTAL NUMBER PAGES

9234 5 tK A /qnd / A nn r 1 3

=REAunut
e. This certificate is issued to certify that the packaginq and contents described in item 5 below, meets the applicable safety standards set forth in Title 10. cme

of Federal Regulations, Part 71, *Packagmg and Transportation of Radioactive MatenaL"

b. This certificato does riot relieve the consignor from comp!.ance witn arty requirement of tne regulations of the U S. Departrrmnt of Transportation or other
applicable regulatory agencies, including the government of any country through or into which the package will ba transported.

R$8UE o a bT A Di IF CA ION OF OR ICATION:

Nuclear Containers, Inc. Nuclear Containers, Inc. application
P.O. Box 1080 dated January 11, 1993, as supplemented.
Elizabet'hton, TN 37643 Rbh//,t

C
\ v 'c. oocerzT wuMecR ndona

TNb$te is condt:6onal upon fulfitiing hrwuments of 10 CFR Part 71, as applicab6e. and cobone specified below.

t Gs

o %w /9 Q* -c
/,/ 3(a) Packaging 4 .. s

f.e., W- h (')yreq / .,

(1) Model No.- NCI-21PEM F1k b e \ sa OMj
(2) Descriptian p -

,

eIIrichEL Af5uoNtfe (UF[iOverpack(Ie'r 3
^

ckculg hbitangudlihaiq
cylinders. The

~ trheted'of twe stainless steeloverpack is a r s

shells wif$the vnMandbetheer i %iOs fi1Gi with; Tire resistant,
phenolic-fp$)eiween'thP1/4-per W C 5inc_mHW95%v.1,Wths of the two shells is

and Supplement K/TL-729.'
a

RkYnPdiosure pThe volume'
| filled with'6ak wood blotts ' Wh\a}'@ cMis-lamin Gns of 3 layers of boards

together. tepiped andlasket orizontal joint permits
glued and naihiy#g overpack to be removed fr.oitthe top half of*t base. The package
" halves" are secured (ijh ten,1-inch stainle'sFsteel toggle closures. The
overpack is 43-5/8 inchps IND. by 92t}nch(s long. Maximum gross weight of the
package is 8,700 pounds. /C 'jlf % F

(3) Drawing

! The Model No. NCI-21PF-1 packaging is fabricated in accordance with Nuclear
Containers, Inc. Drawing No. DED-206-B, Sheets 1 through 11, Rev. 5.

(b) Contents

(1) Type and form of material

Uranium hexafluoride, which may be recycled uranium hexafluoride, contained
within a Model 30B cylinder, .

| (2) Maximum quanti,ty of material per package

5,020 pounds uranium hexafluoride. Uranium enriched to not more than 5 w/o in
,

the U-235 isotope. The total quantity of radioactive material within a
package may not exceed 1150 times a Type A quantity.

L -- - - - -_____________ ... , . . . _ _ _ _ _ _ _ _ _ _ _ _ .
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I

I

(c) .)issile Class II I

|Minimum transport index 5.0
.I

I
6. For recycled uranium hexafluoride, the fission product and activation product I

,

contamination must be limited as follows: ,1
'

(a) Combi ~d alpha activity from plutonium and' neptunium shall not exceed 3.3 Bq |
'

.(89 pC1) per gram of uranium, g

I
i

; (b) The concentration of Tc-99 s 11 e eed 5 micrograms per gram of uranium, I

(c) The concentration o shall not e 1 7x10'3 microgram per gram of
,

uranium, G i

(d) Gamma radiatieq om fission products shall not exhd 4.4x10 MeV/s per !5

kilogram of diqmium, p ]
micrhmpergramof(e) Theconcenhio shall not exc

uranium, adJ g i

b l"
0microg@spergramof |(f) The conce ation of hal og

-

e
; uranium, L I

(g) The conc ati U eV-r>re ram r gram of uranium.

test and maintained in !spec)
.90 Edi ' n). Cylinders must be I

) 7. The Model 30B c nde e b
-

< a : s ,

viv'')nI, e ASME (American i
accordance with ric ; 1 : t 1 s .

=
SocietyofMecha@y/
fabricated in ac ance wmec1. - I j e

n l En neerQ P sre Ve Code and be ASME code I

| 0 I|stamped.

8. At least once every f ears, each packaging must inspected to verify the |
presence and condition o th Q ns ation. ekspection shall consist of I
inserting a probe through eae vvei h+ otinhe lid and base to confirm the I
presence and rigidity of the insu' is or packagings which require drying, the 'l
inspection must be performed after drying. |

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

I
(a) Prior to each shipment, the overpack gaskets must be inspected. These I

gaskets must be replaced if inspection shows any defects or every 12 months, I

whichever occurs first. |
(b) Each packaging must meet the Acceptance Tests and Maintenance Program of- !

Chapter 8 of the application. I
I
I(c) The package shall be prepared for shipment and operated in accordance with

the Operating Procedures of Chapter 7 of the application. |--

'
(d) The loaded cylinder must be shipped without a valve protector. The valve l

protector must be replaced in accordance with normal handling practice when I

the cylinder is removed from the overpack. j
456 _,1
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I
I
I

10. For.'ackages of recycled uranium hexafluoride containing a Type B quantity of |I [ p
radioactive material:j

3I I (a) The Model 308 cylinder must be leak tested to 4 x 10'8 atm-cm /s helium leak I
.

I rate within the 12 month period prior to transport, in accordance with I

| Chapter 7 of the application, and |
!

|| (b) Prior to each shipment, after loading, the Model 30B cylinder ap' atm-cm /s
valve ust

3show no leakage when tested to a sensitivity of at least 1 x 10 I|
; I air leak rate, in accordance with Chapter 7 of the application. ' ;l

I :1

E 11. Packagings manufactured by Nucl Cyg Incorporated, during the period {I

| November 30, 1991, to Octo rA 9 D, /, ip NCI serial Nos. 487 through 619, j:
but excluding 487A and y are authorized f&f ntil October 31, 1995. gg

,

I I.

i 12. Prior to each shi he stainless steel componen the packaging must be 1

I visually inspecte ackagings in which stainless ste mponents show pitting, :I
corrosion, cracki or pinholes are not authorize sport.4

-

g 13. The package au) ized s certificate is approved for use under the <g'

q, general licensi. rovisi 0 CF 12. () |1* , ,

l b 'l l'

{j 14. Expiration da g Decemb / 998 [g w.i I
a en

1
,

p.-- k REFERENL j/,

Nuclear ContainerhInc. Mi i e i a 11|'
^

q
, .

) % i
Supplements dated: teni at # 94. @ |_

.S. NU R REGULATORY COMMISSION |
'

g% y& j
;
' '

kk Chappell, ection Leader' .|Cask Certification Section y
,

Storage and Transport Systems Branch I
Division of Industrial and I
Medical Nuclear Safety, NMSS

|gy
|Date:
I
I
l!

. i

'l

I
I
I I

I Ii 1

1
'

I'

I
457 I
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i u.s. wucuran neouuroar coesisession. epon m I
I eam CERTIFICATE OF COMPLIANCE

I
I so crn n FOR RADIOACTIVE MATERIALS PACKAGES

|k
i cenriricare muusei n.navison nuumen eacnAsa oswTirecArion - e.paos Nunassa roTAt muusen emons

9235 0 ~ USA /9235/B(U)F 1 5 |

l( a. pasAusta

F s. This certificate is tesued to certify that tne packagmq and contents described in item 5 below, meets tna appi cabie safety standards set fortai in Title 10, code I
,

i of Federal Regulations. Port 71," Packaging and Transportation of Radioactive MeteriaL"' I

I |'I b. This certincais does not reime ine consignor from compliance with any requiremer3t of the reguistions of the u.s. Department of Transportation or otner
I i

i I appiscable reguietory agence, includme tne government of any country tnrougn or into wnich tne package will be transported.
I

'

. |

!, a Tyrgige sauco on Twe eases or A sareTv A,w.vsis negrwgeo,sgesgan,oja pg,
|4

| NAC Services Inc. Nuclear Assurance Corporation application a

655 Engineering Drive dated August 20, 1992, as supplemented |
i '
| Norcross, Georgia 30092 R
I ,\ oor er e ssa 1

case is conditional upon fulflilin roments of 10 CFR Part 71, as appicab6s, a e ons specrhed below.

Q Q l
l I s.

! (a) Packaging CQ D 1- A I
| 3 -

I
I (1) Model o.: NAC- s

f(2) Dese ion

A stee" le (NS4FR)M gping @ k for irradiated i'
s'

PWR fGd as ies
~

:ui n V r) 'fcircetWr cylinder with an Is

M e his te dimensions as I

A $
(pro

;
, .

fanac
.

d 1impact limit 1 ! I.

s-;

J hinches aC di
'

[_ \\' ' ,$h 695 inches I
outerdi[a -

Ca length
@ 'l M 7 inches I

-
.

Cas
Neutr teld outer ameter O 99 inches I

h 3.7 inches |Lead sh thickness

Neutronshie@hknes kg
i k 5.5 inches ii

Impact limite7 di t 124 inches Ij
Package length: I'

without impact limiters 193 inches I

with impact limiters 257 inches |
> ' The maximum weight of the contents is 39,650 pounds and the maximum gross !

weight of the package is 250,000 pounds. 1

I

The cask body is made of two concentric stainless steel shells. The inner I

shell is 1.5 inches thick and has an inside diameter of 71 inches. The I

outer shell is 2.65 inches thick and has an outside diameter of |
86.7 inches. The annulus between the inner and outer shells is filled i
with lead. |

I

The inner and outer shells are welded to steel forgings at the top and I

I

i bottom ends of the cask. The bottom end of the cask consists of two
stainless steel circular plates which are welded to the bottom end !

I

I
|458
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Page 2 - Certificate No. 9235 - Revision No. 0 - Docket No. 71-9235 I
I
I5.(a)(2) Description (Continued)

| |
l

1
- forging. The inner bottom plate is 6.2 inches thick and the outer bottom y

plate is 5.45 inches thick. The space between the two bottom plates is i
filled with a 2-inch thick disk of a synthetic polymer (NS4FR) neutron i
shielding material. |4

The cask is closed by two steel lids which are bolted to the upper end |
forging. The inner lid (containment boundary) is 9 inches thick and is y

N made of Type 304 stainless steel. The outer lid is 5.25 inches thick and |

|
is made of SA-705 Type 630 stainless steel. The inner 1%d is fastened by I
42,1-1/2-inch diameter bolts and the outer lid is fastened by 36,1-inch IJ

| diameter bolts. The inner lid is sealed by two metallic 0-rings. The I

y outer lid is equipped ritbt O allic 0-ring. The inner lid is |
g fitted with a vent pmpot rp sealed by metallic 0-rings and y

,

cover plates. g
.

The cask b s surrounded by a 1/4-inch thi ket shell constructed I

| of 24 stai, steel plates. The jacket shell pproximately 99 inches I

i|
- in diamete nd is supported by 24 longitud s less steel fins which

are conn ed outer shell of the y. Jppper plates are n

'
. bonded ' he f space between s is filled with NS4FR |'

ateach@)dwithanimpact I
| shield ateri a s 'limite de of r

r 1 O
Thefu)+es.ske acc mmodagp to 26 PWR fuel |! ba wi kui

assemb nblies ar o ith quare sleeves made ; ,

y of sta ss I e i a i g hin walls of the a
'

.

q sleeve . The |. 1 e
-

'

1 / por 31, 2-inch thick, 70.86 I'

inch di er s 0 1 1 : k i he t al as 20 fins made of a
Im; sksanOpinsareconnectedbyType 60 a

_ b
.

I
_-

,' readegodsmadeofType17-4 |six, 1-5 nch,
-' PH stainle teel. N

Four lifting ions are wel ed to the to forging. The package is i
4 shipped in a ho ontal orientation and i s ported by a cradle under the 1

orgingandbytg Ar to o t cated near the bottom end of the |:i

|
(3) Drawings p

1

The package is constructed and assembled in accordance with the following i
Nuclear Assurance Corporation Drawing Nos.: |

'

:

| 423-800, sheets 1-2, Rev. 3 423-811, sheets 1-2, Rev. 4 |
423-802, sheets 1-6, Rev. 6 423-812, Rev. 0 |
423-803, Rev. 1 423-870, Rev. 2 I

2

| 423-804, sheets 1-3, Rev. 2 423-871, Rev. 1 1

' 423-805, Rev. 1 423-872, Rev. 3 1

|423-806, Rev. 1 423-873, Rev. 1
423-807, sheets 1-2, Rev. 0 423-874, Rev. 1 y

423-809, sheets 1-2, Rev. 1 423-875, Rev. 1 y

j 423-810, sheets 1-2, Rev. 1 423-900, Rev. 2 I

|
||

i
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! l Page 3 - Certificate No. 9235 - Revision No. 0 - Docket No. 71-9235 1

1
:

Contents ,1(b) _
|-

|1 (1) Type and form of material
N 1

I Irradiated PWR fuel assemblies with solid UO pellets. Each fuel assembly I
; 1

| may have a maximum burnup of 40,000 MWD /MTU when cooled for at least 6.5
years, or 45,000 MWD /MTU when cooled for at least 10 years. The maximum |g

I heat load per package is 22.1 kilowatts. The maximum heat load per i

assembly is 850 watts. Prior to irradiation, the fuel assemblies must be i

I within the following dimensions and specifications: I

I I

lh7 !I Assembly Type 14x14 1 15 16x16 17x17

Cladding Material 4 Zirc Zirc-4 Zirc-4

I Maximum Initial D
I

407 469 42 464 426 |
-

| UraniumConteng
(kg/ assembly) i

: 1

| | Maximum Init |
1, 4.2 g 4.2 4.1 i

(wt% U) b @4.2Enricgnt 2c
,

g

k, ~

Assembly C%- e 6 1 20. 8.10 8.43 8*43 1

g8.54w a. 8. 4 i
; Section(ip

264 264 I
< ',: per A bly { ,

N 3 I b .382 0.360
'

Fuel Rod OD y y

"/ 23 4 0.0 0.023 0.073 |ns

h 0.344 0.358 0.3225
25 0.3088 I

p0| Pellet Diameter to 0.3232to 77 t O.

1 Maximum Active i;
I Fuel Length (in) 145.20 144 150 144 144 I

I

!
|:

| 1 (2) Maximum quantity of material per package !

I
I

Twenty six (26) PWR fuel assemblies i
I

I
u (3) Fissile Class I
' |

| |'

|'
' i

i
i
1

-------_-_________________460,,,. ,,,f,, ,,, . . , _ , , ,
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|
|

6. The maximum heat load within the packaging at any time (transport, storage or- I

Itesting) shall not exceed the decay heat limits in 5(b)(1).

q 7. Known or suspected failed fuel and fuel with cladding defects greater than pin !I

I holes and hairline cracks are not authorized. I
N I

I 8. Weten and residual moisture shall be removed from the containment vessel in |

| acco. dance with the procedures in Section 7.1 of the applicaticn. I

9. Contat ment vessel seals must be tested to a sensitivity of at least 2.9 X 10'5 ||
-c /sec, and shown to have a leak rate no greater than 5.79 X 10~5 std- g

stp/sec:
|

cm II

hkk;hg(a) Before first use of
y

Within the 12-hperiod prior to each t; and |(b)

[ (c) After seal acement.

10. All containmen es rings shall be replaced , n g rings after each j

D '

!
l|i , Jrt G ,

CFR Pa 1: i| 11. In addition % the requ o

(a) EachpNagingzu ri in nce with fabrication I

specifptions i, _ g of the i I

$nt(b) Eachp$ age ope d in accordance |e '_ i 1 c i i

with th er u i i ( 7 e a g cation; and

(c) Each pac % mus tne ! et . s and b intained in :I
accordanc th t e Ac p lainten Program in Chapter 8 ,1i

O 'l
'of the app ion. '

Qil, the Association of Amehan Railroads must have |12. Prior to transport
evaluated and approved the 1cgrandthpsgmusedtosupportandsecurethepackage during transport. gg$

1 13. Prior to marine or barge transport, the National Cargo Bureau, Inc., must have | |
4 evaluated and approved the system used to support and secure the package to the (j barge or vessel, and must have certified that package stowage is in accordance g |

with the regulations of the Commandant, United States Coast Guard. I
i

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

general license provisions of 10 CFR 571.12. |
15. Expiration date: September 30, 1999. !

i |.

I
I
I

k |
i .I
E I

I I

Im . . .. . ... . . . .. . ...
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" #" " U.S. NUCLEAR REGULATORY COMMISSION$ CONDITIONS (continued)

l Page 5 - Certificate No. 9235 - Revision No. 0 - Docket No. 71-9235 |
I
I

I

I REFERET A |
'

g Nuclear Assurance Corporation application ehted September 27, 1990. |
N I

|
Nuclear Assurance Corporation supplements cated December 23, 1991; August 20, 1992; I

,

Iand August 19, 1993.,

| NAC Services Inc. supplements dated February I and 15, May 18, June 24, July 19, |
q August 10, and September 30, 1994. g

'

I I
I FOR THE U.S. NUCLEAR REGULATORY COMMISSION I

24
Cass R. Chappell, n Leader i
Cask Certification i

q|| Storage and Transport ms Branch I
.

i

li Division of Industrial arwQ I?

Medical Nuclear y, %gS |j | gg{g \
! Date ' '- * 'D p !
NI N 7

1 . ,)4 O I
I l'

n -

p ( !% 3

p g . ./ : E |
1 -

-
,

? m - gg g .|<,

'
'

% 4 i
'-

%*e .i.
.

I
I:,

Ia
I' i,
I

:i

Ii ,

I,

i,
,

Ia

Ia
I,

I
; Ia

Io

|,

I
k I
N' g

N I
N I
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*E CERTIFICATE OF COMPLIANCEs

# C'" " FOR RADIOACTIVE MATERIALS PACKAGES
o. nresion s.e i tion wuumER t PAG NUuSER e. TOTAL N SEAPAri5

a q g uvueen

aa
a. Th6s certificate is lasued to cert #y that the packaging and contents described in ttom 5 below, meets the appiacable safetystandards set forth inTitle 10, Code

of Federal Regulations, Part 71," Packaging and Transportation of Radioactive IdetonaL"

b. Th6a certificato does not releeve the consegnor from compliance with any requirement of the regulations of the U.S. Department of Transportation or other i

applicable reguistory a0 enc'ea. 6ncluding the government of any country through or into whch the package will be transported.

4

) a 7e entge,ian,uso o,= me Ase on a sareTv Anatvsis as_eoaTgmgegoesy g g ic ga
:

,

| Westinghouse Electric Corporation Westinghouse Electric Corporation<

P.O. Box 355 application dated January 31, 1991,
y Pittsburgh,.PA 15230 as u lemented.

hf'239U ^

,. \ 3 .. ooc.wruvussa2

' EcEm*e*.ie condmonai upon fumuinyromant of so crR Pari 75, as appicabio. an hepons specified boiow.)

o@4
; g..

OWg 7
'-

;
-

(a) Packaging ,,

(1) ModelNofw MCC-3, ,N anckt$Cy5 Q'

(2) Descript h# O
W n ! $ 11

erungradia uranium oxide' '

The MCC ppykag r -r r h r

fuel assulelies p 1 1 o t > - tse'l f element cradle.

i assembly ipp a < n il i c c i ~an able 1 element clamping
i assembly. ec y ; to a gauge carbon steel
I outer cont er %u ontaingsclosedwiththirty.

iners g closed with fifty| 1/2-inch T- ts. ~he C-
'

1/2-inch T- / g
i

.

I

The MCC-3 and (- containers are permanent ipped with vertical Gd 0
neutron absorber p)lati 23,

that are mounted t center wall of thei i

strongback. Addition oftoana.1 utron absorber plates, mounted
on the underside of the stfBngtRk,@me required for the contents as

I

I

| specified.
! I

i The MCC-5 container is permanently equipped with both the vertical andi

! I horizontal Gd,0 neutron absorber plates. Additional vee-shaped, guided3Gd 0 neutron absorber plates are required for the contents as specified.'

,1 g3

! | Approximate dimensions of the MCC-3 packkging are 44-1/2 inches 0.D. by
; i

194-1/2 inches long. The gross weight of the packaging and contents is
| 7,544 pounds. The maximum weight of the contents is 3,300 pounds.

,

I -

I Approximate dimensions of the MCC-4 packaging are 44-1/2 inches 0.D. by 226'

| inches long. The gross weight of the packaging and contents is 10,533.

pounds. The maximum weight of the contents is 3,870 pounds., ,

1 t

: | Approximate dimensions of the MCC-5 packaging are 44-1/2 inches 0.D. by 226
I inches long. The gross weight of the packaging &nd contents is 10,533
1 pounds. The maximum weight of the contents is 3,700 pounds.
,

i
.

l
i 463
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| %" ' ** u.s. NUCLEAR REGULATORY COMMISSION: CoNomous (cont;num

|
'ge 2 - Certificate No. 9239 - Revision No. 3 - Docket No. 71-9239

:
>

, .

; 5. (a) ' Packaging (continued)
,

j | (3) Drawings
1

| The MCC-3 packaging is constructed in accordance with Westinghouse>

,

Electric Corporation Drawing No. MCCL301, Sheets 1, 2 and 3, Rev. 4.i
,

; The MCC-4 packaging is constructed in accordance with Westinghouse I
Electric Corporation Drawing No. MCCL401, Sheets 1, 2, 3, and 4, I

; |Rev. 5.

;
' The MCC-5 packa bobkch I ccordance with Westinghouse !

'

; Electric Co Drawing No. ets 1 through 9, Rev. 2. |

| (b) Contents y I

(1) Type a form of material % |A i
'

'

Uni late anium dioxide lies with a maximum a,

' ur -235 e ent. () |

ficationhveninTh uelasseni al' mee t
We nghou

._ L nd in following tables ja' 1
,

of}Appendi applicat s lesen:
i

Tab d Fue' - emb1harameters !'
,

ate 6 H d 14' dype Fugl Assemblies

Mble e Ass Parameters I
. ,

dJ y2 x15 uel Assemblies

i Tab 4.3, Rev. 6, Fue ly Parameters I

dated y 26, 1994 16x1 ype Fuel Assemblies * I

,k k el Assembly ParametersTable 1-4. e
! dated July 26, 19 4 17x17 Type Fuel Assemblies * i

Table 1-4.5, Rev. 4, Fuel Assembly Parameters !
dated January 14, 1994 VVER-1000 Type Fuel Assembly ** I

I

* 16x16 CE fuel assemblies and the 17x17 W-STD/XL fuel assemblies |
'

may be shipped only in the Model No. MCC-4 package. <

** VVER-1000 fuel assemblies may be shipped only in the Model No. I
MCC-5 package. 1 -

l(2) Maximum quantity of material per package
i

Two (2) fuel assemblies a
I
I
I
I

464
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iP Page 3 - Certificate No. 9239 - Revision No. 3 - Docket No. 71-9239 !
| |

: I |-

I 5. (c) Fissile Class I
|;

6. For shipments of 14x14,15x15,16x16, and 17x17 fuel assemblies with.U-235 |
i enrichments of over 4.65 wt% and up to 5.0 wt%, horizontal Gd neutron absorber I
i plates shall be positioned underneath each assembly. The hor ntal absorber 4

| plates shall be placed horizontally on the underside of the strongback, as shown I
I on Westinghouse Electric Corporation Drawing No. MCCL301, Sheet 1, Rev. 4, or |,

| Westinghouse Electric Corporation Drawing No, MCCL401, Sheet 1, Rev. 5.,

g
: I .

1 - 7. For ' shipments of VVER-1000 fuel assemblies with U-235 enrichments of over 4.80 I |
1

]j
.

wt% and u) to 5.0 wt%, a guided Gd ron absorber plate shall be positioned I '

! underneati each assembly. Th lates shall be placed I
horizontally on the tops rong wn on Westinghouse Electric |,

Corporation Drawing N 1, Sheet 5, Rev. 2
g,

! I Each fuel assembly h be unsheathed or must be saclo in an unsealed plastic8.
i sheath which may extend beyond the ends of the fuel ably. The ends of I

"

'

L the sheath may n t 1ded or taped in any mann d prevent flow of l
.

liquids into or o' heathed fuel assem |
| [ 9. The dimension nimum di ecifica s, and acceptance !

'

j testing of th utron ab lat s tccordan ith the "Gd 0 i23
!

~n Neutron Absor Plates S$nc ati 1-6, Rev. dated January I.

14, 1994, of appli %u m minimum att g,are ensity on the I

, p'sor.0 g-Gd,0 /cm,. The |
; vertical and zon 8s e'S;' 0

3
; minimus Gd ing

[ < 1 < i i i lates shall be g0.027 g-Gd I, . 3 '
1|

,

i 10. In addition to equ b .. ! FR Pa 1:,,

| | (a) The MCC-3 p ng sha e ed i ordance with Notes 3, j
1 4 and 5 of We house Elect rporation g No. MCCL301, Sheet 1, tg

2

| Rev. 4, and wit Acceptance Tests in supp nt dated May 12, 1992. I l

'

! (b) The MCC-4 packaging shaktA+aO ed in accordance with notes 4
5, and 6 of Westinghouse E185triBCortBration Drawing No. MCCL401, Sheet 2,

'|
.

I

| | Rev. 5, and with the Acceptance Tests in supplement dated May 12, 1992.
y

| (c) The MCC-5 packaging shall be acceptance tested in accordance with the f
'

i Acceptance Tests in supplement dated May 12, 1992. |
| 1

i (d) The packages shall be maintained in accordance with the Maintenance Program I

| in supplement dated May 12, 1992.
|

!
| (e) The packages shall be operated and prepared for shipment in accordance with !
i the Operating Procedures in supplement dated January 14, 1994, as revised I j,

g in supplement dated August 2,1994.
|

'

! h .. The package authorized by this certificate is hereby approved for use under the |
|- general license provisions of 10 CFR 971.12. I

; i I
i 12. Expiration date: November 30, 1996. I,

: | | i

i us.________________________ '

I |
.



- - . - . . . .-._ __ - -- . _ _ _ , , -

|mac roam e ** $' " L "" " "" '"
CONDmONS (condnue@con

i

Page 4 - Certificate No. 9239 - Revision No. 3 - Docket No. 71-9239 |
|

|
'

.
|

'

REFERENCES |
Westinghouse Electric Corporation application dated January 31, 1991. |

>

'
I.

Supplements dated: October 2, October 9. November 1, and November 13, 1991; January 1
'

27, March 30, May 12, and June 18, 1992; August 18, 1993; and January 14, April 22, Nay I

24, July 26, and August 2,1994. |,

FOR THE U.S. NUCLEAR REGULATORY COM ISSION |
1

'

I

h -%d !ff
ICass P., hap ction Leader g

Cask (,ertificat' tion g

Storage and Transp Systems Branch I i
,

h Division of Indust nd I

-a , NMSS
,

M 2 3 $ g ,x Medicai Nuc , '

Date: Qi g

f, M i
I4 ._ ] i g

r % e i,

(/ t |m . ,

~ l
s

' g I
,

9, , l's h Ii

: y s i~

Q
| 4**** I
! i
; I
! l

I,

! l
: 1

I
i I

1,1
i

i
i i
i |
| | ;

,
4 I

;

! I
I

|"5
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U.S. NUCLEAR RtGULATORY Co8AAAISSIONeenc Postes 818
CERTIFICATE OF COMPLIANCEi im

to can n FOR RADIOACTIVE MATERIALS PACKAGES
c. P NUMBER d ,A E NUMBER e. TOTAL UMBER PAGEs

acomncare g n nevision yueER g
s. ene ta

e, This certificate is escued to certify that the packaging and contents described in item 5 below, meets the appi; cable safety standards set forth in Title 10, Code
of Feoeral mgulations, Part 71,"Packagmg and Transportation of Radioactive Matenal."

b. The certif case does not reheve the consignor from comphance with any requirement of the regulations of the U.S. Department of Transportation or other
,

appucable regulatory agencies. 6ncludmg the government of any country through or into which the package will be transported.

:
1
-

s. ggacays issuto on THE sAsis or A sareTv ANAtysis acroRigTggoegsygggion

Burnley Technology, Inc. RTS Technology, Inc., application
Post Office Box 1226 dated August 20, 1992, as supplemented.4

Plaistow, NH 03865

p,oocurT wousenR R E G3.,,,3e b,,\ v c.

art to is conditional upon fulfillmg he og itements of 10 CFR Part 71, as opphcable,innd coskhtions specified below.

G Gs.

%(a) Packaging [g ( ,/[h[
Model No. l~1@

\.,! (1)
r M(AP Q .

V i
,

(2) Description- *r2

% 6i ki O iRadiographk devic'e-witt$dd oteEftve'h ppover k The overpack consists of i

ed$un(fipeIp; pac.,
'

ga head steel Srpm (14 inches inanouterSentaineridich?is
cover, welded sealiiifand'1a chapadipg)

'ying: a.minidum 2h's auge body anddiameterthd17.251tachesi
head 9:Msure he void space

between theduner aridisiterMondimer filled 4 tith 1- 2 inch thickt

$ep oiip and sides, plus molded
molded asbettis free 7Diiertni%'andisec'ure tiis:tadioggaphic device within thepolyurethanesffl1 to* position<

; drum. Maximundross weight 6kthe pahkaje' mot to exceed 75 pounds. The
maximum weight 6(/the radiograp'hf/ devices within gpackage shall not

i exceed 51 pounds. // e4

k p g g *[|
(3) Drawings

The overpack must be constructed in accordance with Burnley Technology'

Inc., Drawing Nos. 42400, Rev. 0; 42500, Rev. 0; and 42600, Rev. O.
1

The radiographic devices, as secondary packaging, authorized for use in the i

overpack are constructed in accordance with the following Drawing Nos.:

For the Model No 424: RTS Technology, Inc., Drawing Nos. 42401, Sheets 1 &
2, Rev. 1; 42402, Rev. 3; 42403, Rev. 3; 42404, Sheets 1, 2, and 3, Rev. 0;
42407, Rev. 0; 42408, Rev. 0; 42415, Rev. 3; 42416, Rev. 0; 42417, Rev. 1;
42421, Rev.0; 42422, Rev. 0; 42423, Sheets 1 & 2, Rev. 1; 42424, Rev. 1;
42425, Rev. 0; and 42426, Rev. O. 1

i

For the Model No. 425: RTS Technology, Inc., Drawing Nos. 42501, Rev. 0;
42503, Rev. 0; 42505, Sheets 1 & 2, Rev. 0; 42506, Rev. 2; 42551, Rev. 1;
42552, Rev. 0; and 42558, Rev. O.

;

For the Model No. 426: RTS Technology, Inc., Drawing Nos. 42601, Rev. 0;.

42605, Rev. 0; 42606, Rev. 0; and 42609, Rev. O.
467
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I fu.s. NUCLEAR REGULATORY COMMISSloN
% *" ""^ conomons (conunu.a;

1

- Page 2 - Certificate No. 9245 - Revision No. 3 - Docket No. 71-9245 |
,

|

'

l (b) : Contents
I

(1) Type and fom of material g

E

L Iridium-192 as sealed sources which meet the requirements of special form i

j radioactive material. |
.

! (2) Maximum quantity of material per package |
,

!
I

~

200 Curies.
|n'

sk position of the radiographic device I
l#,e}dI 6. The sources shall be secured in.

@ device. The shipping plug and 1

]
I by the shipping plug, sourc

-

| source assembly used mus cated of capable of resisting a | i

1475'F fire environnen one-half hour and ma their positioning ,) y

! I function. The ball of the source assembly and ng plug must be of g

; I sufficient length iameter to provide positive posil ing of the source in i
|

t I the shielded posi .

| 7. In addition to req ts of Subpart G Par 1:

i d operat n accordance with ;
W (a) Eachpacipagemust

'

4 the Oper ng Proc Ch pplicati i

: (b) Each pac ing a Maintena r dA tance Tests in I

Chapter th i sho be visually |
'

, .,

examined ass a r L i e e s cif ions as described i
-

he ica i; in the dra gs d ! ( a : ) <

s I
s appr for use under the b8.ThepackageauthMzedb ||

,

i g |
,

general provisiong 10 FR4 ,.

9. Expiration date: Se r 30, 1997.
'

+w i
.

RTS Technology, Inc., application dated August 20, 1992. |,

RTS Technology, Inc., supplements dated: July 31, 1991; and October 16, 1992. !
! -

I

; Burnley Technology, Inc., supplements dated: October 16, 1992; and June 17, 1994. |
FOR THE U.S. NUCLEAR REGULATORY Co m ISSION !f

dw R $.mf. |
| Cass R. Chappell,[eftion Leader I

I
I Cask Certification Section

Storage and Transport Systems Branch j
Division of Industrial and g !

|Date:
Medical Nuclear Safety, NMSS I

M 01 S
1
1468 1

1
- _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ , _
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I sencPomessis IU.S. NUCLEAR REGULATORY COndhetSSiON
*= CERTIFICATE OF COMPLIANCE I

8 C'" ' FOR RADIOACTIVE MATERIALS PACKAGES I

I 't.a ceman uuussa I
a nevision wuusen . Pacuse noemicarica. wuussa 'e ease uuueca .1orai.wuusen eanos

|9246 0 USA /9246/AF 1 2

I

f a ensuea. Th6e certificate is tesued to certify that the packaging and contents described in tiem 5 below, meets the apphcable ea* ey standards set forth in Title 10, codeI

| of Federal Regulatsons. Part 71,"Packagmg and Transportation of Radioactive MatenaL" l

II b. This co ovicaie does not roi ve tne cons.onor from compiaance witn any reau.roment of the reguistions of the u.s. Department or Transportation or other
| appl 6 cable regulatory agencies, including the government of any country through or into which the package will be transported. I

I I

I I

* **'* IuEo''$"fe,'w**$ " ** ***'* " ^ **"" ^""'*i mTEoEE$ar'8s'*cNcE* ale'ticarios."' "
m

I I

i National Institute of National Institute of Standards and I

I Standards and Technology Technology application dated I

Februar 1 |
I'i ti t t C y J,e .992, as supplemented.I Gaithersburg, MD 20899 c-t

I| - -

I ._, s 'C f.'. o,oexer uuueca 71-9J4fr |

| I%) MJ.a conoureus r

]
m certencate is conomonet upon tumno the requirements of to crR part 71, as applicabie, and the constions specified be#ow.

G Q ls

(a) Packaging [O y /7
* /,1 Q h' j;p i

^

k)g(1) ModelNo.:f.ST 7 yg i

IcN e< t .
j O I(2) Description 4 N/ # i

/ 1 \ :

4b )4 j I I^6 A 1:
IA closed steel pipe [for thertransport o(4ndmirradiated tgsearch reactor

71 inches irJ,lengthgatith aljds}ed 14tiiesii|hrboi6 steel Q$e, approximately|fuel eleme'nd .Thgyjpe ism 123sichv0D
nd had ffange 40p end. The top i

7
'

platM,j ykt tikJ/4-inctMhickJ(%nd 6-1/2 inches in|

end is closed)by arc'oi/et;64cyerMa)teg.
II

diameter, angh gasM.$ .aecured to-Jhe pipe flange by 8 II

op$ support. position the fuel II cap screws.
A,wooderr nozzle supports and }phs approxMiately 75 lbs., II ekag'ehe1

assembly within tbe pipe. 7h(~ i^Ff

|
"

including the fue) ement.

# *
I (3) Drawing Ik,4I a I

|
The packaging is constructed %nd!$iifssn,]ed in accordance with National I

i Institute of Standards and Technology Drawing No. D-04-048, Sheet 1, Rev. 2, |
,

i
|

and Sheet 2, Rev. 2.
i

l I

I I

I I

I I

i
<

|

| |

| |
| |

| |

| |

| |

| | ;

I |
'

i | |
| '

I

l'
I

I

I I

I I

l 469 ,<

d I
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" " ' " " " coworrums (continu.o
I

71-9246[ Page 2 - Certificate No. 9246 - Revision No. 0 - Docket No.
|

| 5. (b) Contents
I

~

l (1) Type and form of material
| |

|
Unirradiated NBSR fuel element composed of enriched uranium and aluminum.

'
I

i
(2) Maximum quantity of material per package

i

I One fuel element containing 360 grams U-235.
|

| | (c) Fissile Class III

Maximum number of pack shh*G 2

operated, and maintained irt|t (art 71, the package shall
of Subpart G of Ib C(I 6. In addition to the requ

accordance with the loading,I be prepared for shi
| | unloading, and quali ssurance procedures in the applifItion. Prior to each

shipment, the ship $shall make the determinations specT(ied in the NIST "ST"I i
| Series Shipping nrai Shipper's Checklist in theapplication..|

4 ~
I N- 4 f.i
l 7. The package aut zed b' ertificate is fyfapprovedforuseunderthe

%#
p<20 FR 2.I general license g visionsic J)

i, 8. Expirationdate(February, H997. .k [p@ Q|
I

s

h EU ,5r er re r- !
i

i M I' DI @ k
,

National Institute of Stand "ad Teh 'ipplicatierr?31sted [ebruary 7, 1992.
'

I n D a g <

Supplement dated: Feb bry l '
'

h~ f..

I 3 % $hi .d
h W.S. NUCLEAR RESULATORY COMMISSIONI b

| ///
' " x

0
))# // ' /| | f

w d s bMacDonald, Chief, I
ha| |

I Transportation Branch
I Division of Safeguards

|
and Transportation, NMSS

FEB i 61992| Date:
I

I

I

I

I

I

I

I
I

4*70

P

.

._

.



,______________________________________________________

! u.s. NUCt. EAR REGUL.ATORY COtetNSSION I

I"*acPonaess
m

CERTIFICATE OF COMPLIANCE I=
"" FOR RADIOACTWE MATERIALS PACKAGES I

I
uomawcan nuumen . nemou uvuna c racxAos oeuwcaron utussa t eaae numen rom muussaraus

|9247 0 USA /9247/A 1 3

iz eneausts
s. This certtftcate is issued to certify that the packaging and contents deecribed in item 5 boiow, meets the applicable setoty standards set forth in Title 10, Code I

of Federal Regulations, Part 71," Packaging and Transportatgin of Radioacthre MetenaL" |

Ib. The certificato does not releve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or other
Iapplicab4e reguletory agencess, includsng the government of any country through or into which the package will be transported.
I

i
i

s. ma cearigcAys;ssueo om Tse sAsis or a narrry AuAtysis,g or 7,sposmesgu ogn eeticga ogn

INuclear Fuel Services, Inc. Nuclear Fuel Services, Inc. application
P.O. Box 337, MS 123 dated July 31, 1992, as supplemented. |
Erwin, TN 37650 i

,% c '6.RREn, i

2oocxerwuuan 71 9?J7/ Iv

V X). |a coworrous s
This certificato is conditional upon fulfining,the requirements of 10 CFR Fart 71, as apphcable, and the coonktions specified below.

Q C I5-

% 4 |c9
I (a) Packagingg

/ '2. I
:

(1) MddelNo.: 110GV ' CUCQ ' [i () I

|( W pt;T Y: [ \

(2) Description T 3 q r o.d g g
IV

; t- , W 9 IN A rs ,, p p

C:ancretelfilled flM-gaHon drustfur trar> sport ofawastes meeting the Ir
req'uiremeqty 0f bd peitj f Ry~ct4Wty |rhdioactlys materi al . The I'

I

package Mo,mp,osed1,( japjnmer' DOT specificatlon 17H, 55-gallon
dr'mii,s excitidf6g'Q13y;4entemeiQ,,tthidin'outerpl10-gallon drum by|

-

|
'

5,096' psi co'mpressive,Jf@is30urjuldb fill fhe inner drum and toAftep waste emplacement inithceencrute.|

theinnjrdrum,doncreteL II

exten'dA'asesteel.ove the top th'ipejof'thFtliner 4t ef The outer drum and lid
|hi I

are 16-g The'ointer drum is c.lnsbd by a 12-gage steel II
3 I

| locking ring with drop forged lugs, a'3)'B inch smooth neoprene gasket, |
anda5/8-inch'diame}erbolt. The< maximum weight of the package, y

|

including cont $dts,'Tp 1.JG0pnilst

I (3) Drawings I'

I I

! | The packaging is constructed in accordance with Nuclear Fuel Services, |
,

Inc. Drawing No. 000-H0034-B, Rev. B. i
'

i

|| r4

| |

| |

1 I

II
'

Il

I I

I I

1 I-

I I
' |

'

I

l' I

I I

I I

| 471 I
! I
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|sj s em w conomons toontinued)

| Page 2 - Certificate No. 9247 - Revision No. 0 - Docket No. 71-9247
I

I

I (b)' Contents
|

| (1) Type and form of material
'
I Dry, solid waste material meeting the requirements of low specific
I activity radioactive material. The waste material is in the form of
I disks composed of super-compacted 40-gallon drums containing non-
I, compactible or compacted wastes.

I

i (2) Maximum quantity of material per package
I

I Greater than Type A quantities of radioactive materials. The maximum
I weight of waste matedal 3; ounds. The contents may include,

,

I fissile materi NINic eti otal quantity of fissile
| material uge meets the mass pjt,specifiedin10CFR
i 671.53(a 7p

containingwaterororganicsubshceswhichcould| 6. (a) For any pac
I radiolytica enerate combustible gases, a,detpriititiation must be made by
I tests and as ts or by analysis of epfesentative package that the
| followin iter et over a period pmethatistwicetheexpectedg Oi shipment e: . ,

I b Fj%olar quaritity that would be no+ n,

i

I. The hyd engeneraiO'w b im te a
f more tha 5% by ol ^ aq ML . for; othere"~hflammable gases) of~~~

', | thepachega vid :ent at S" o,jlore dan 0.065 g-moles /ft
at14.7gaa . M.hfp @* F~

i :::yu ny?j ,

|
,

phorMnsport;111e package must beI Foranypre4 age ed 'a| o a r r
I prepared Tee shi sL trwwvhich detemination for gas

generation M madely ame be when package is preparedI

| (sealed) an st be comNe t the _ ted shipment time.

! (b) For any packag ped within 10 days after sda.11ng of the drum, the
aboveneednotbemp,alidthetimerestrictionin(a)I determination in

abovedoesnotapply.k pI

| 7. Radioactivity per package shall be determined in accordance with Sections 1.2.4
'

i and 4.8 of the application.
I

I 8. In addition to the requirements of Subpart G of 10 CFR Part 71, the package shall
I be prepared for shipment and operated in accordance with Section 4 of the
( application.
I

i 9. This certificate authorizes land transport between the vicinities of Oak Ridge,
I Tennessee, and Barnwell, South Carolina, only.
I

I 10. The package authorized by this certificate must be transported on a motor vehicle
I or railroad car assigned for sole use of the licensee.
%

i
i

I

I

I 472
l

'

,
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'

| 9*"" conomous teontinuem
'

I

I . Page 3 - Certificate No. 9247 - Revision No. 0 - Docket No. 71-9247 j
'

l
I

| 11. The.' package authorized by this certificate is hereby approved for use under the
i general license provisions of 10 CFR 971.12.4

I,

I 12. Expiration date: January 31, 1998.
II

|

|
REFERENCES'

| Nuclear Fuel Services, Inc. application dated July 31, 1992.
I

I Supplement dated: November 25, 1992.
l .

. THE U. . UCLEAR REGULATORY COMMISSION

| y(j.

Charles E. NacDonald, Chg.I-

I Transportation Branch.

| Division of Safeguards 1nd j 1,

Q( Transportatio MSp' [
,

-< i

Date JAN 2 21993 k'! C

Q<1 w#g[
:

. pk 3 0

Nh ykt;!,!f*& d4MD>e-[-(g %f5

; |. < w
.

.

5! i 1-- : ;

: | *
i | c)>e44,por e .

e C W'J NY ' #elOe
i o. U
| V j% - Q

,l N-

d/a4 i

j g $'V4

| 4gcpg4i i

i
l
|
|

- i

'

I

I

I
i I

I
'

I

| |

| : ,

I-
i i

|
:

|

|
|

>
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I

u.s. MuctsAn nseuLATOnY COteMISSIONin c ponu sie ICERTIFICATE OF COMPLIANCE**
I |N7 FOR RADIOACTIVE MATERIALS PACKAGES

'

.a *oM NUMBER C. P W NU;;-- O PAGE C ;;- e. TOTAL NUM. PWS
. cenircATg ,

I
t mum.n

Tna c.rtmce. m imo.o io c.rufy m. m. p.ca.ging .no cont nt onerio.s in n.m s e.iow. memiin..ppic.nie nvey.mna.na .e torminw. io. coo. I

of F.o.r.i n.guanon . eart 7i. e.ca.ging eno Tr.n. port. tion or saa.o.etive ir i.ri.L- I

I
b. The ceruficot dom not relieve the consegnor from comphance with any requirem.nt of the regulation.of the U.S. D.p rtment of Tr nsport. tion or other

I.pphc.bie reguietory .o.ncle including the government of .ny country through or into which the p ek.ge will be tren. ported.

I

I

* 7'sI'"'Io**J.'.''.'<**4.' ""' '^*" * '"* ^"*'*n"ENo*c'eferE^ Ow'*80"onr2a Ap'eTEArm I" * # ^

I

Siemens Power Corporation Siemens Power Corporation application i
I2101 Horn Rapids Road dated June 28, 1993, as supplemented.
I

PO Box 130
!a R R E G 14_,2,48Richland', WA 99352-0130
I_\0 c. oocncr uuusen .

!,4 cowomous sV vd s
m. c.cmces a conomon.i upon fummneyn.,r.quirem nt. or io era ears n. .ppi.e die. .no m. coonition. .p.cmed b.iow.

p Q l
s.

!y /' hQa; h -

/ I

,v yQ(a) Packaging s
L ~

n? l

/,j$3
Ip(1) Model Nos~r. SP-1 an 'SP-2 qq
!E 8(/ /^ l \cT' m

& 1 fI \ o 5,,,,/
I(2) Descriptionw p, cx , 9 /p

Fuel assEly adjfuei9iid ITpgr s., /,The phages consist of a !
ri ght restingul ahiet al her icoln't ain%eFand' aMonden outer container, with I

cushioningmatern'f%et'weeftM5 i is6rDMB outerfc?ontaifgs. I

IThe metal Mercot 1 a yS 1 2 inche by 18 inches by
179-1/2 inches"long*and'is p6siti'6ned wiMiWa woode(16 uter container |
approximatelf 43 inches by 31jnches%sy"10Tinchesqeng. The SP-1 and SP-2 I

packagingsdiff'ifA)dedbetweentheinnerandeMicontainersbyphenolicthe length'ef the metal ignfijcontainer and end piece.
Ii

ICushioning is prov
Iimpregnatedhoneycombandethafoam,orequJvarent. Closure is accomplished by

bolts, latches or equisi[Tendj gret,urtvrelief (breather) valve is provided |
on the inner container, an6 1s set f6r 0.'5 psi differential. The maximum i

weight of the packaging and contents is 2,800 pounds. I

I

i(3) Drawings
I

The packagings are fabricated and assembled in accordance with the following |
Siemens Nuclear Power Corporation / Advanced Nuclear Fuels Corporation Drawing i

Nos.: i

I

IEMF-306,416, Rev. 1.
IEMF-306,424, Rev. 1.

EMF-304,416, Rev. 5. |
EMF-306,272, Sheets 1 through 4, Rev. 6. i

EMF-308,257, Rev. 1. I'

I

I

I

I

I

I

474 |
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$$ *" ** cowomows (continued; U.S. NUCLEAR REGULATORY CoMMISSloN

age 2 - Certificate No. 9248 - Revision No. 6 - Docket No. 71-9248 !
I

I l

5.(a) Packaging (Continued) |

I

; (4) Product Container |
Five-inch, Schedule 40, stainless steel pipe fitted with screw type or flange !
closure. Container shall be vented in the event it contains materials which I

decompose at less than 1475 *F. I

I
I

!5.(b) Contents
|

(1) Type and form of material I

uM ment of 6.5% by weight. RodsIncaloy,h(I) 002 fuel rods wit
Inc stainless steel such that the |are clad with Z

ratio of cla el cross sectional ar t least 0.26, and a i
maximum ft let outside diameter of 0. h. Each rod must have a i
maximum 1 h of 174 inches. The clad rods be bundled (contained) |

|in the et container described in 5(a)( p ]
(ii) U0r f asse in a 7 x 7, an 8 a9 square array with a |

maxi fuel c tion of e inch maximum fuel length i

zirc%@ycladt
.

M; is 2 i aximum p t diameter is 0.555 g
of 1 inches a :1 m nt of 3. o U-235. Minimum i|

inchhk Any nu j wat trangeme re permitted. I
. .

9x quare array with a |M1 as ie is n ,(iii) UO2' '
, ,

| maxiMrf fue % i t I e ; a um a age enrichment g

; betwe .3 / : 5 1 1 ximn let meter is 0.555 inch, g4 ,
'

,
'

h. A umber of water rods I !and t ini
in any ange sembl tains at least 4 rods I

'
' with no 12 igh p h are on-perimeter locations I

,

! and are s tric about t [ 1. O |

| (iv) U0 fuel asser[fles with a maximum U-235 e chment of 5.0 percent by !2
; weight, and a maximgL avgrag U-2 ekchmentof4.0percentby weight. I
i Each fuel assembly T mg 1 Fods in a 10 x 10 square array, I

with a maximum fuel cross se f 5.022 inches square, a nominal pitch j
of 0.511 inch, and a maximum fuel length of 174 inches. The maximum'

,
; pellet diameter is 0.3356 inch, the minimum clad thickness is 0.0225 g

inch, and the maximum U-235 enrichment in any edge rod is 4.0 percent by I4

;

weight. Each assembly contains at least 6 rods with nominal 2 weight I

percent Gd 0 , which are symmetric about the diagonal, and each assembly I
23

contains at least 4 water rods in the 4 central rod positions. |
(v) U0, fuel rods with a maximum U-235 enrichment of 5.0 percent by weight, !

!
,

and a minimum Gd 02 3 content of 1.0 percent by weight. The rods may be i

clad with zircaloy, steel or aluminum. The rods have a maximum fuel I

pellet diameter of 0.5 inch, and a maximum fuel length of 169 inches. j
i
i
I
I
I
I

|475

|

t
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



. . .- - . _ . - _ - . _ . - __. _ _ .

.

._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .

U.S. NUCLEAR REGULATORY COMMISSION"g " *^ CONDmONG (condnued)

j ige 3 - Certificate No. 9248 - Revision No. 6 - Docket No. 71-9248 |
|
|

: 5.(b) Contents (Continued) I

); .
I

(2) Maximum quantity of material per package | |
,

Total weight of contents (fuel assemblies, fuel rods and rod shipping |
.

containers, or fuel bundles and product containers) not to exceed 1265 pounds. I

: i

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

Two fuel bundles. A bundle is defined as an arrangement of rods which is |
'

contained within a product container. |: '

' I

(ii) For the contents descri d )(ii), 5(b)(1)(iii), and 5(b)(1)(iv):

Two full length f semblies. fuel assemblies may be I
'

. substituted 4tch full length fuel provided the two short |
t

assemblie hipped end-to-end and the fuel length does not i
exceed 1 ches. I

4

'

f iii) For th on described in 5(b)(1)(v f A
Any nher of ntaine withi ' ipping ptainers as shown on )

j SiempasPowerC pton g o 610,510, 1eets 1 and 2, l
e

! Rev. and She . g m v. 1 : g, , i
,,

'
. ,

! A r g j

f/) d !
b II r/(c) Fissile Class @ ';

osed [Dn unsealed, !6. Each fuel assemh usff b : ,.
> -

polyethylene she whic hymot |t L ends he fuel assembly. I
ifGner that would Iin any
!Pel assembly. |

; The ends of the s h ma not te | .s t

atheprevent the flow o uids into o t he s

scribed in 5(b)(1)(iv), po thylene shipping shims may |Exceptforthecontents$swit7.
be inserted between rod the fu as bkles up to a maximum of 0.20 g H O Ii 2

hydrogen equivalent per cubi en pe agFd'over the assembly. For contents |
described in 5(b)(1)(iv), polyeth)y'bn ng shims are not permitted. J

.

|

.

8. In lieu of the product container specified in 5(a)(4), UO fuel rods with a maximum |2

.

enrichment of 3.2 w/o U-235 may be bundled (bound with steel strappings at two or a-

5 more locations) with a maximum cross sectional area of 20.0 square inches. The I
total breaking strength of the strapping must be 30 times the weight of the bound I'

Irois.

9. Th. maximum spacing between adjacent rods within a bundle must be 0.012 inch. The !!

spacing must be maintained by the product container wall, metal strappings or |
peripheral metallic dunnage with a melting point greater than 1475 *F. I; i

I10. Maximum average enrichment means the highest average enrichment through any cross
lsectional plane of the assembly. j

,

I

|
|

|
|

|
i
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U.S. NUCLEAR REGULATORY COMMISSION5, "*" *^ cowomous(continv a;

' age 4 - Certificate No. 9248 - Revision No. 6 - Docket No. 71-9248 |
|

. I I
| |t

11. 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 dated December 1, 1993. ||

|p
'

i

|(b) Each packaging must be acceptance tested and maintained in accordance with the
: Acceptance Tests and Maintenance Program in Chapter 8 of the application dated ||

December 1, 1993. i< ,

i
12. The package authorized by this certificate is hereby authorized for use under the I

general license provisions of 10 CFR 671.12. I

.REGg |13. Expiration date: Decembe ,

NpQ REFERENCES i .

Siemens Power Corporat application dated June 28,1993.O j
Supplements dated: ge 1993; December 23, 19 ,, ~d 1 28, 1995. |,

'

UCLEA g GULATORY COMMISSION |D OR .N

k h - $$bDlb |V j

H "k |e on LeaderCas pp ,

' b ka o ems Branch !
'

r 9 on 4dustr and .Il ;

h N>'

'I

;]; ero2 w e y g jj
N lear g ety, NMSS

Date: s -

'

.

; j ++**+ .I
; .,

>
I
1

.

I
4

I
I
l |,'

|||
[ |
[ l
L I

I i
'

I

| |
'

. , ,
N i'
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lsencronesoss
u.8. NUCLEAR REGULATORY COMMISSION

CERTIFICATE OF COMPLIANCEaM
w cFR 7 FOR RADIOACTIVE MATERIALS PACKAGES

t a CEMTIFICATE NUMBER D REVB540N NUMBER c. PACKAGE IDENTIFICAflON NUMBER d PAGE NUMBER e. TOT AL NUM8ER PAGES

9249 1 USA /9249/A 1 3
|

a. This certificate is issued to certrfy that the packaging and contents described in item 6 below, meets the apphcable safety standards set forth in Title 10. Code

'

1 PREAMBJ

of Federal Regulat6ons, Part 71," Packaging and Transportation of Radioactive Matenal."

b. This codiflcate does not rehove the consignor from compliance with any requeroment of the regulations of the U.S. Department of Transportation or other
applicable regulatory agencles, including the govemment of any country through or into which the package will be transported.

1 THIS C IF $ BSSUED ON THE BASIS OF A SAFETY ANALYS18 A OF THE ES O OR ON

Chem-Nuclear Systems, Inc. Chem-Nuclear Systems, Inc., application
140 Stoneridge Drive dated June 25, 1993.
Columbia, SC 29210

AR R E Ol!924.9-
_gD .. oOCxET NUu ER Le /

g \.) W,
+ cowomONS

This certificate is conditional upon.fumil6nggrequirements of 10 CFR Part 71, as e$icable, and the cosuhtsons specrfied below.

$ O5
(a) Packaging 4<

C N Q 4q
Model/(o). : CNSgUO, Series IIIf(1) p

(2) Deschtion C@Ml k' c
E e

q f. i q
fed igidienkforMo$ specific 7 activity material.

The 'Lencasedcask isJaYighticbcular cyllededH1-1/2' inches @igh by 81-1/2
Stee

The sTuvity Js 73-3/8 inches high by 75-1/2
inch'eiD in d4mpter7d' Theinches in dTaaster. ' ill! side' Mall consists aPa 3/8-inch thick
inne teel stien,ja )Q likh JDad she11Fand a*7/8-inch thick

reel sheT16.. ' .is "

sed'of two@' w-inch thick steelIded bjether t(fo]rmi 4outer
ndCthick bise hich isplates

integra13y, welded td'th4Kirine'r?nad futer steellshells of the side
wall. A*stiel flange is"wieldsd-to thF inneNnd outer steel shells

ofthesideVws}tes,1 at the top' 'The lid is congdised of two, 2-inch
with the steel flie,which are stepped and(welded together to matethick steel pla

gasket located between)jThe cask clo'esre is sealed by a Neoprenetfiehd 1 dell st' eel flange, positive closure of
ge

the lid is accomplished by eight, 1-3/4 inch ratchet binders. The
lid contains a centrally located shield plug comprised of two, 2-inch
thick steel plates and one,1-inch thick steel plate stepped and
welded. The shield plug is sealed by a Neoprene gasket, and eight,
3/4-inch studs and nuts are used to provide positive closure. The
packaging is constructed of A-516, Grade 70, carbon steel. The outer
shell has a minimum yield strength of 46,000 psi. Tie-down is
accomplished by four tie-down lugs welded to the cask body. There
are four cask lifting lugs, three lid lifting lugs, and one shield
plug lifting lug. The package gross weight is approximately 53,000
pounds.

.

,
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|" " " " " * " * * " *R** conomons tcontinued)
|

Page 2 - Certificate No. 9249 - Revision No.1 - Docket No. 71-9249 l'

I

5.(a)(3) Drawings |
The Model No. CNS 14-170, Series III packaging is fabricated in !
accordance with Chem-Nuclear Systems, Inc., Drawing Nos.: C-110-D- 1

0016, Sheets 1 and 2, Rev. 4; C-Il0-D-0017, Sheets 1 and 2, Rev. C; 1

C-110-D-0018, Sheets 1 and 2, Rev. C; and C-110-D-0019, Rev. B. |

|(b) Contents
|

(1) Type and form of material |

I

Process solids, either dewatered, solid or solidified, meeting I
Ithe requirements for low specific activity material, in

secondary con ig pg Q
is,t,th of material per pac(2) Maximum |

Great han Type A quantity of radioactire3 material which may I
Icon fissile material provided the fiss41e material does nots l

exc Ahe limits in 10 CFR 671.53. The,wilghtofthecontents, g

containers shall not}.ex'ceed 17,800 pounds.econlarys The ;a

eat load shall not &feeed 7 watts. ii rnal deca
\ @ [ k$5 0 |

L
For anr package c+o I

could:1[adiolyticir1Ti@en)ng watedand/ rtoyanic substances whiche$ gases, detefmination must
6. (a) n

erate combu'st I

ii5 aly) sis of;|i5 representative |
'

be made by tests W t meas d 2 Y
are/ ndt oveWa period of

ipackaigs suc(@th'at th
lowing.s ,

cIiedg;it
ip' ment time;? g Itime diat is ce'

|}| i !y'' [-i ~.a I

~~ 'tKah4%.byhn%jted'kaymm3 tikim o a mMar quantity that I(i) T W hydroge ner.a
I

w6d{dbe ler equivMent limits for

other(t.at STP (i'.e.tno)hof2the secchdary cont'ainer gas void if|
inflasmible garis

presen morg thast,0.063.g*-e51es/ft3 at 14.7 i
2

psia'ahdi 0*F); or %I+ Q l

D h |

(ii) The secondary container and cask cavity must be inerted with a I

Idiluent to assth-that oxygent.austLbe limited to 5% by volume in
those portions of tWp'ai:kag'4%hich could have hydrogen greater . |
than 5%. i

I

For any package delivered to a carrier for transport, the secondary I

container must be prepared for shipment in the same manner in which I

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. |

I
(b) For any package shipped within 10 days of preparation, or within 10 I

days after venting of drums or other secondary containers, the I
determination in (a) above need not be made, and the time restriction j
in (a) above does not apply. i

I

I

I

I_________________________479
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R** conomous toontinued)

|

Page 3 - Certificate No. 9249 - Revision No. 1 - Docket No. 71-9249 1

I
;

l
<

7. , In addition to the requirements of Subpart G of 10 CFR Part 71: |
1

(a) Prior to each shipment, the packaging lid seals, if opened (or if I

security seal is broken), must be inspected. The seals must be I

Ireplaced with new seals if inspection shows any defects or every 12;
' months, whichever occurs first. |
i I

(b) Each package must meet the Acceptance Tests and Maintenance Program I

in Chapter 7.0 of the application. I
I

I(c) The package shall be prepared for shipment and operated in
j accordance with the Operating Procedures in Chapter 6.0 of the |'

application. Q{g
e 8. Torque requiremen oFclosure fasteners: Af I

(a) PrimarylQratchetbindersmustbetorquedte]75-200ft-lbs. |
-lbs. |bolts must be torqued to 120p10(b) Secondar 1

be tra !l 9. ,this certificatercraft,-doland/wat4Mraft, orhorted on a motorThe packa uthori sa
vehicle, r flroad c}a' ld or deck of a I

,

i seagoing IVessel assiin. (fo tfis;dib ds (the licensee I
,

10. The pack authorizh hi ert f4 hereby ap ved for use
under the1ener Scensa ' isto,ng)4$FR 71jl2. 2 |

date:%r Nh E| 11. Expiratio

@R < g9(S ^b; m[ |b (
Chem-Nuclear Systems,. Inc., applica '% ags ,

Al +ktid Dune 25,on'di S3. i<

VL i/; ,

Vm FOR THE U.S. NUCt.E REGULATORY COMMISSION I
# \ |/

j k A -k
Cass R. Chappell, Section Leader I

Cask Certification Section |

I
| Storage and Transport Systems Branch

IDivision of Industrial and'

$ 0 6 33 Medical Nuclear Safety, NMSS |
i

Date: I

.,

:
I

I

I

I

I

I

I

I

I
,,

I
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*E CERTIFICATE OF COMPLIANCE
,

w crR 7' FOR RADIOACTIVE MATERIALS PACKAGES

t.& CeftTIFICATE NUMitER D.REYtslON NUtitBER G. PACKAGE IDENTIFICATION NUMBER 6.PAGE NUMBER e. TOTAL NUMBER PAGES
~

9250 2 'US /9250/B(U)F 1 1

*AMmE .

a. This certifcata is 6asued to certify that the packsgeng and contents described in from 5 below, meets the applicable safetystandards set forthinTitle 10 Code
of Federal Regulations, Part 71," Packaging and Transportation of Radioactive MaterlaL" |

b. This certificate does not relieve the consegnor from compliance with any requirement of the regulations of tne U.S. Department of Transportation or other ,

appl 6 cable regulatory agencies 6ncluding the government of any country through or into whch the package will be transported.

& 18 ERTI TE IS 86UED ON THE BASsS OF A SAFETY ANALYSIS R G DESBON BON

Babcock and Wilcox Company Babcock and Wilcox Company
P. O. Box 785 application dated October 29, 1992,
Lynchburg, VA 24505 as supplemented,

sgR REG yg2500. E, --

TEcate is condmonai upon fumyMr.m.n= of io crR Pari ri, as appicabie. andheybona .pecified beiow.

e O.

(a) Packagin 6) D_ik ,-

eA.'

(1) M No.: SX22
A CD () ,

(2) D(ription b[
. Q

s ,

ippi nta for unirr 'uras m o y enrichment. |

T oute f* I :prhi n drum with a ;

5-g@ vessel
1bgshea -du

~

i < n g innr

(ca in ~ se i ; i i 1 e e4 inlej',ststeel pipe with a
wel bot _

ange. inner vessel lid
is ind h e we k flange with
eigh -head bo s clude ble silicone 0-ring

seals leak-test he nst f the inner vessel
are 5 in ID by 22 in es high. T r vessel is centered
within the uter drum by fiberboard a pported by plywood

* *

oun
,

'

(3) Drawing
!
'

The packaging is constructed in accordance with B&W Fuel Company
Drawing Nos. 1220276 E, Rey, 1, and 1220277 E, Rev. 2.

(b) Contents

(1) Type and form of material

(i) Unirradiated uranium as solid metals, compounds, or alloys
which do not decompose at temperatures up to 250 'F; uranium
oxides as powder or pellets; and uranyl nitrate as crystals.
The uranium may be of any U-235 or U-233 enrichment.
Carbide compounds are not authorized.

I

I
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coNDmONS (continued) ,

i l
'

;.

Page 2 - Certificate No. 9250 - Revision No. 2 - Docket No. 9250

i - 5. -(b) (1) Type and form of material (continued)

(ii) Unirradiated liquid uranyl nitrate solution in sealed
glass containers or screw top plastic vials, each
within one or more additional plastic vials with taped
lids, and within a sealed product can or polyethylene
bottle containing a sufficient amount of vermiculite
to absorb twice the liquid contents present. The
uranium may be of any U-235 enrichment. U-233 greater f

;
.

than a Type A quantity is not permitted. [

(2) Maximum quantity of material per package and fissile class l[

|
The weight of the material shall not exceed 50 pounds, and: I

p
i

i(i) For the material described in Item 5(b)(1)(1), above,
with an H/U s 3 considering all sources of moderation
in the inner vessel, each shipment must be limited as

-

,

,

follows: -

Max. Fissile Max. Number I,

Fissile Fissile . Material. per Packages per F

0Class- Material Packace (ka) Shioment
, . _ _

l flII <U-235_ S.0 1

'

|(ii) . 'For the materiai described in Item 5(b)(1)(1), above,i
| with an H/U $ 20 considering all sources of moderation
I in the inner vessel, each shipment must be limited as'

I, follows:
I l-

1 Max. Fissile Max. Number
I Fissile Fissile Material per Packages per Min.'

I Class Material Packaoe (ko) Shioment TI

h(l
-'

.

1.8II U-233. . . 0.5 ---

i III U-233 0.5 57 ---

1

I III U-235 4.0 1 ---

| | (iii) For the material described in item 5(b)(1)(ii), above:
I

I The fissile material shall not exceed 400 grams U-235.
: I The quantity of uranyl nitrate shall not exceed

| 1000 mL of solution.
' Fissile Class I
i
I

] I

I

482
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'

Page 3 - Certificate No. 9250 - Revision No. 2 - Docket No. 9250
>

6. The vent holes on the DOT Specification 17C drum shall be capped or i
taped closed during transport and storage to preclude entry of rain

'

,

water into the packaging.

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 Chapter 7 of the application. |!

(b) Each package shall be acceptance tested and maintained in
accordance with Chapter 8 of the application.

| 8. The package authorized by this certificate is hereby approved for use
under the general license provisions of 10 CFR 671.12. i.

I

; 9. Expiration date: January 31, 1998.
.

REFERENCES

Babcock and Wilcox Company. application dated.0ctober 29, 1992.

Supplements dated: January 22)1993; November.2, 1993; and November 30, 1994.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION
' '

- N
Cass R. Chappell, Section Leader

' Cask Certification Section
Storage and Transport Systems Branch
Division of Industrial and

Medical Nuclear Safety, NMSS
;

E O8 WDate:

:
|

|

,

e
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I
uneponesen u.s. NUCLN.AR NEGUt.ATORY C00stH8 SON

CERTIFICATE OF COMPLIANCE I*=
'8C'" FOR RADIOACTIVE MATERIALS PACKAGES

. - _ - - . - - - .,4- - - -- . .a- .- - -. ,

9251 3 USA /9251/AF 1 3 I
1 iI a mme2

a. This certificate is issued to certify that tne packaging and contents descr: bed m item 5 be6ow. meets the applicabie savery standards set sorth in Title 10. code I

of Federal Regulations, eart 71. " Packaging and Transportation of Radioactive MatenaL" I

Ib. This certificate does not reheve the consgnor from compliam with any roquarement of the regulations of tne U.S. Department of Transportation or other
I.ppocabie reguistory owies. inciuding ine government of any country throuan or into whien tne package wiis be transported.
I

| '

II

sr,ws, g gcagesa guoN u exsis or a sorry umys,s negrggsgogaicga ow i
|
|

B&W Fuel Company B&W Fuel Company application i

P.O. Box 11646 dated May 26 1992, as supplemented. I

Pi R EGs251 !Lynchburg, VA 24506-1646
I_s v .. oocxtr wuussa vf

4 CONDITIONS gQ Nh,
Twi. cen,ncate i. condiiw u,on ,umingnefooui,ement. of io crA e.,t ri. a. appiicabie, and in. coositions crh.d beiow.

G Q ls.

!@b
% 4(a) Packaging i@% b i

(1) ModelNo.h%BW-2901p } qq; g |
(2) Descriptf% F~/ / #3 O 'N'"1M hg |b- M $_c m

A shippi * container fnA " anriched*tfrAhin ox{de powdir and pellets, i

) outer druy Thelinne,kco~n *|i!su '' QedDyr,insulatiRmaterial, and an
, ~

composed f an thaes cont'a. i

er aximumD0*B0-1 " square by 30-inch |

I long inned,contafife'"' ed Mmum 144auge 1, with bolted I
and gasketep,40p fMnsi tysu " g@ittom sheat'. The inner I

container ispntered aTid sup'p5WEdMn k228-inch fy 34-inch high j
18-gauge stee Vdrum with~1629 e[heydanODOTSp ' cation 17H closure i
by asbestos or eramic sheet, ywood, hardboar d insulating material. |

The gross weigh 4,D the package is approxima O pounds. . I

eh p h(3) Drawings

The packaging is constructed in accordance with B&W Fuel Company Drawing !'

,

Nos. 1215598B, Rev. O, and 1215599E, Rev. 1. I
'

I
I

I

I

I

I

I

I

I

I

I

I

I'

I

L I

I I

I I;

I I

I I
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$' " L^ ^ ""' $' "5"" ** CONOmONS (continued)
|

9 age 2 - Certificate No. 9251 - Revision No. 3 - Docket No. 71-9251 I

I

I

l
; (b) Contents i

I

(1) Type and form of material i

I=

Sintered uranium oxide pellets enriched to a maximum 5.1 w/o in I(1)
the U-235 isotope. The minimum pellet diameter is 0.315 inch, and I

the maximum pellet diameter is 0.375 inch. |
(ii) Uranium dioxide as powder, pellets, or any combination thereof, |

enriched to a maximum 5.1'w/o in the U-235 isotope. I
I
I

i (2) Maximum quantity of material per package

(1) For the contents bd k: ,

Pellets !370 pounds the U-235 content not tkieed 7.6 kg.
'

must be aged on trays in accordance witt Fuel Company I
Drawin 1215597D, Rev. 1, and 12156000, O. The maximum I

lweight ethylene within the inner i shall not exceed i

!1500 g ms ckage. A !

()(ii) For conte ib (b' :
'

aged in b s in accordance I370, unds. U ox t

wit &W Fu s 7D Rev. p and 12156000, |
*

.,

Rev#. T [ht_of o n hin Jae inner i
t i f il agecon @ er

! (c) Fissile Class 44 and III Ig
} (1) MinimumtraMrti Qbe I'. l a.

, '' 0.7for Class II : *

i (2) Maximum number o kages per sh puent for p I
! Class III 144 I

6. Prior to each shipment the in tkoknkt ssel) gasket shall be
inspected. This gasket shall be replaced if inspection shows any defects ;
or every twelve (12) months, whichever occurs first. i

'

I
7. For the contents described in 5(b)(1)(1) and limited in 5(b)(2)(1), each pellet I

box must contain at least 10 trays of pellets. Each of these trays must be I
j

'
,

fully loaded with pellets. Void spaces within a pellet box must be filled with |i

aluminum spacers or empty trays. For packages with fewer than six pellet i
boxes, solid aluminum or wood pellet box spacers must be substituted for pellet i

boxes. The pellet boxes, pellet box spacers, and wood boards must provide a | |i

snug axial and cross sectional fit in the inner container. I |
|

; - ). For the contents described in 5(b)(1)(11) and limited in 5(b)(2)(ii), each |
package must contain no more than four loaded pellet boxes. The remaining g

spaces must be filled with solid wood or aluminum pellet box spacers. The |

| center board must be nominal 1/2-inch thick stainless steel plate. The pellet I

|
boxes, pellet box spacers, and wood boards must provide a snug axial and cross I

i sectional fit in the inner container 6 | 1

I 485 I
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U.S. NUCLEAR REGULATORY COMMISSIONI 5"" "*^ coNomONS (continued)
1:

Page 3 - Certificate No. 9251 - Revision No. 3 - Dacket No. 71-9251 I

i
i

I

I

i 9. In ad'dition to the requirements of Subpart G of 10 CFR Part 71: !
,-

(i) Each packaging must be maintained and acceptance tested in accordance with I"

Chapter 8 of the application; and |

1 (ii) The package must be prepared for shipment . wated in accordance |
with the Operating Procedures of Chapter 7 of the application. |

'

I

110. The package authorized by this certificate is hereby approved for use'

! under the general license provisions of 10 CFR 671.12. |4

| 11. Expiration date: August 31, 1 Q
REFERENCES I

B&W Fuel Company appli n dated May 26, 1992.

| Supplements dated: gst ' October 30, 1992; A 19 d and May 24, 1995. g
"

4 - o |
| EARREGUgRYCOMMISSION i

7

Y Q d | |
'

.

q) '.
-

// > I: ,
J s s I t ppel'1 # tio @ ader I'

, ,

! : hi !d ' ' '

h@ % 4tY N rMategl |
Q t

Y a a fegu'

I
! Date: May 25, 1995

Y***Y !
'

I
I
I
I

-

1

| 1

2 , i
I

.

I; q

|
| j |1t q

-

i 1 I*

|'

1'

I
i I,

I
,

486
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U.S. NUCLEAR MEGULATORY CotstelSSIONNAC P0nes ets
CERTIFICATE OF COMPLIANCEi seu

# cPR n FOR RADIOACTIVE MATERIALS PACKAGES

1.6 CERTIFICATE NUMSER e REVISION NUMBER s. PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER e. TOTAL NUMsER PAGES
,

9252 1 USA /9252/AF 1 1

m.AMSta
a. This certtheate 6s issued to certify that the packaging and contents described 6n item 5 below, meets the apphcable safety standards set forthinTitle10. Code

of Federal Regulations, Part 71," Packaging and Transportation of Radioactive MeteriaL"
,

-

b. This certificate does not reheue the consignor from compliance with any requiremoryt of the regulations of the 's.S. Deprtrnent of Transportation or other
apphcab6e regulatory agencies, including the government of any country through or into which the packagt will be transported.

tesVE To b T TLE AND DE T OF EPOR OR ICATION:

B&W Fuel Company B&W Fuel Company application dated
,
~ PO Box 11646 March 9,1993, as supplemented.

Lynchburg, VA 24506-1646 ri DrO i

h D 8tC /
''

/,. \ D 73 9552e. DOCxrT NuuSER

# cO>ariON: y N.) W,
The certificate 6s condnional upon fulfil!6nspfeguirements of 10 CFR Part 71, as apphcab6e, and the comemons specified below.

t eA G(a) Packaging N

CJ h ~ GT p#)
(1) ModeQNo.: 51032%

a-
. q s -

(2) Des ption O
A st_ eel shippin"gEcokt4nabfe$ifuel/$iandles, cons ing of a strongbacke

and[lner.Wnes .

tRNg1w,UShEh. im',6" xy x 8-1/2" long and
uel bundle dl~ ' assemblMabock mounted tra steel outer

conta-

fckJaUd f irectin<julahgesset pAite welded inside,

have a 3/8T@sen fue1 %sdlesf+Ijs "fdfarebytedbet The outer' cont,an er is composed of an
11 gauge steeWWellfasipt iside 43 ameterrpy 216" long. The !

maximam"weighUoTLthe pad (raagebihtiudt.by contents', is 7,500 pounds.

f- h0,

(3) Drawings 1
"

tp
Thepackagingis'dastructedandashembledinaccordancewiththe
following B&W Fuel' Coisintnypra$pg Nn.: 1215926 C, Rev. 1; 1215929 D,
Rev. 2; 1215930 D, Rev. 2; 1215931 D, Rev. 2; 1215932 D, Rev. 2;
1215933 D, Rev. 2; 1215934 C, Rev. 1; 1215935 D, Rev. 2; 1216010 D,
Rev. 1.

,

4

:

,

1

487
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| conomous (continvec)
,

| Page 2 - Certificate No. 9252 - Revision No. 1 - Docket No. 71-9252
I

i I

(b) Contents
i
I (1) Type and form of material
I.

l Unirradiated fuel assemblies, composed of uranium dioxide fuel pellets
i clad in zircaloy tubes. Uranium is enriched to a maximum of 5.05 w/oi,

,

I
in the U-235 isotope. The fuel assemblies may contain inserted control

I rod assemblies. The fuel assemblies have the following specifications:,

;

I
<4

I

l

| | lyng 15x15 15x15 1ZIL 17x17 15x15

i | Rods Per Assembly 208 204?. mO C. m;;264 , 264 204I,

a;~
I. .( ,

i Nominal Rod Pitch i 3' .,I

O.563 0.501 / 0.496 0.5625
| (in.) 0.568-

'
-' ,.

i y. - ,.

I Maximum Pellet e-
'

-.

| | Diameter (in.) 0,3707 - 0.3671 0.32,52 }.0.3232 0.3672-
s

-g7I : ~

.- @ (7| Maximum Pellet l-Q i ' ;47.5 --O . [9740. 9L5 97.5
. _ . _ _

Density (%TD) a9Z.5 .; 1
i y~y g;<:n ; ?3-

.N i _f~~ t M.)' % ','I Nominal C1ad <( ' 7
0;374 0.4225 19';t0>422|- OD (in.) LO,430 -

- ,

iW"iX '1;.y'u M %Jq,$ ! e ~\"<
?, --

N 1i ' y; %z
%, J 0.370'4 !; s j ) -*0.332 '? b26 0.368

dominal Clad . ,

1ij| ID (in.) 0A77
L.i ~ t . .5-Qy d%;hf f.r->

i

| | Assembly Cross M 7 ?~~"-% P ~''M /'

; I Section (in.)* 8.520- E.445
'

v.81517 ,,J'8.432 8.438'

s
.

-
.

;9.7 '''- '

-

| ''
! I Active Fuel /

l . 'l 144 120
., i, Length (in.) 144 *Q 144 144

! Haximum U-235 $ -g' ' if
I Loading (kg) 25.20 24.24 24.62 24.32 20.20

.

I

i I, * Assembly cross section is the product of the nominal rod pitch and the number of
! I rods per edge.

I
.

I4

I

| (2) Maximum quantity of material per package
i

I Two fuel assemblies. Total weight of fuel assemblies, including
I control rod assemblies, not to exceed 3400 pounds.
I

I

I
,

I
i

a

; 488
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CONDmONS (continued)>

,

i Page 3 - Certificate No. 9252 - Revision No.1 - Docket No. 71-9252

o. (c) pissile Class I
.

i

; 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.,

|
The 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. In ad'dition to the requirements of Subpart G of 10 CFR Part 71:
;; 7 _,

(a) The package shall be prepared ~for shipment .and operated in accordance with
Chapter 7.0 of the, application. .

'

I 6

(b) Each packaging shall be maintained in accordance with Section 8.2 of the i

application. _;,',

| (c) Each packaging shall meet the acceptance tests,in Section 8.1 of the
. .

application.7 s;0 -c.

1
- - : .-,

. . .i

| 9. The package authorized by this certificate is hereby approved for use under the
general license provisionstof;10fCFR.371.12. S :-

2 . n w . a s u 4 3. g ,-:
, , ,

10. Expiration date:~ September 30;,.1998. _;....'':. & -- m ..r 13 .

I
,

4 x; p .
, ,, '

. f { j { f * (, a
}

- , g'' .,
! '& REFERENCESf( r.

. ;. x ; : :-
.

,

_

. w .:> ,,

BW Fuel Company application dated March 9,;1993.
%s ,.

; Y .,

Supplements dated: May 10,'and July 7,1993;4pril 8, and . April 13, 1994.
; - \

4

| ' ||:
'

s.! N .- .

t .,

f|
~

TORlifiE ids. NUCLEAR REGULATORY COP 911SSION

:

fM4 A m!|..

H *

Cass R. Chappell, Section Leader
Cask Certification Sectioni

| ! Storage and Transport Systems Branch ,

'

g 1 g jg Division of Industrial andi

I Medical Nuclear Safety, NHSS-

! | Date: ,

;
.

I
| |

.

I

a

.
-

I
i
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CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIALS PACKAGES

1.& CERTIFICATE NUWilER D. REVISION NUMBER s. PACKAGE IDENTIFICATlON pmWR d PAGE M_*'=t e. TOTAL NUMSER PAGES

1 39253 0 USA /oM1/R(ti)r
rREAMett
a. This certificate is 6ssued to certify that the packaging and contents descrtbed in item $ below, meets the apphcable safety standards set forth in Tit 6e 10. Code

of Federal Regulations, Pali 71, *Pachg6ng and Transportation of Rad 6onctive Meteriel."

D. This certsf6cete does not reheve the consignor from comphance with any requirement of the regulations of the U.S. Department of Transportation or other
applicable regulatory agencies, including the govemment of any country through or into which the package will be transported.

3. T CERTIF 18188UED ON THE BASIS OF A SAFETY ANALYSIS NE THE GEDES ON OR APPL CA BON

Public Service Company Public Service Company of Colorado
of Colorado application dated March 31, 1993,

Platteville, Colorado 80651 -as supp);mented

\ ,C M. oOcm NUMSER*'d//
'

k c 7] g,q %q

'
cart f6cate is conditional upon fuifmir g nrnents of 10 CFR Part 71, as applicable, a one epocified below.

.

Y h5-

(a) Packaging @) k gp
-

44 D

['"q
/

sy
Modelfto/.: TN-FS(1) y g,

( hy (~)(2) Descr(tion )$
Q p % % ;%'N

p
helEfor, irradiated high temperature

A steel and @l@i
shipping <Iftth Ihe' cask B'a right circularad sM

gas ciabled r gr TH
et p&d#mpactilimiter atr

lem
ede each end. Thecylindeg, wit &jt Eals

packaggjas appriiikimat *$ibsEand weights as follows:

ly diame e (
g /|[bouter diametep $ 882)!h)199 inches

A 8 inchesC bcam length
Casl( "" 31 inches
Lead d}d thickness \%' 3.44 inches
Package o'veral) outer diameter, D

includingJapactlimiterg 2f 78 inches
Package overall liigtf7" T F

includingimpactlimIters 247 inches
Packaging weight 42,000 pounds
Gross package weight,

including contents 47,000 pounds

The cask body is made of two concentric shells of Type 304 stainless
steel, welded to a bottom plate and a top closure flange. The inner shell
has an ID of 18 inches and is 1.12 inches thick. The outer shell has an
OD of approximately 30 inches and is 1.5 inches thick. The annular space
between the inner and outer shells is filled with lead. The bottom plate
is 5.5-inch thick Type 304 stainless steel. The closure lid is 2.5-inch
thick Type 304 stainless steel, and is fully recessed into the cask top
fl ange. The lid is fastened to the cask body by 12, 1-inch diameter
closure bolts. The lid is sealed with double silicone 0-rings, equipped
with a leak test port. A vent port and drain port are sealed with single
silicone 0-rings and cover plates. The cask body is covered with a
stainless steel thermal shield composed of 0.25-inch thick stainless steel
plate over a wire wrap. The impact limiters are constructed of balsa and
redwood encased in stainless steel shells.

|

m .. .... . .- ..
. g,----------------------
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CONDITIONS (continued) |

i I'

|Page 2 - Certificate No. 9253 - Revision No. 0 - Docket No. 71-9253
|
I'

i5.(a)(2). Description (Continued)
I

|The cask has two lifting sockets bolted to the cask top flange. Two rear<

trunnions are provided for cask tie-down. g

i
The fuel elements are stacked in a carbon steel fuel storage container, I
which has an OD of approximately 17.6 inches and an overall length of 195 I
inches. .The fuel storage container has a 0.5-inch thick shcll, a 2.0-inch j
thick bottom plate, and a 1.5-inch thick lid. The lid accommodates a ,
removable depleted uranium plug. g

i
(3) Drawings II

I -

IThe packaging is constructed and assembled in accordance with the
following Transnuclear, Inc. Drawing Nos.: |

I
1090-SAR-1, Rev. I 1090-SAR-6, Rev. 1 l '

1090-SAR-2, Rev. I 1090-SAR-7, Rev. 1 i
1090-SAR-3, Rev. I 1090-SAR-8, Rev. 1 I

1090-SAR-4, Rev. 1 1090-SAR-9, Rev. 1 |
1090-SAR-5, Rev. I r1090-SAR-10, Rev. 1 |

|
' I(b) Contents

.

1~

1

(1) Type and; form of material;
~~

3s 1

Irradiated HTGRifuel elements. :Each fuel element consists of a graphite
block con.taining: fuel rods. .The : fuel is composed of thorium / uranium

, carbide and thorium carbide fuel particles'sithin the fuel rods. The p1

graphite block is1 hexagonal in cross section and is:approximately 14.2 ji
inches across the flats. and 31.2 inches L1ong. Each fuel element contains j'

a maximum of 1.4 kg of uranium enriched to a maximum of 93.5 weight :,
percent U-235 and approximately 11.3 kg of thorium. The maximum burnup is j.

approximately 70;000 MWD /MTIHM, and the minim ~um cool time is 1600 days. ||
il

.

j||| (2) Maximum quantity of material per-package ~

!Six fuel elements, with decay heat not to exceed 60 watts per fuel-

i element. The fuel elements are contained within a fuel storage container. ig

Total weight of contents not to exceed 5,000 pounds, including fuel i
elements, fuel storage container, and depleted uranium shield plug. I

I

(c) Fissile Class III |'

|Maximum number of.

packages per shipment One i
I
I
I

k
I

h
I.I.;

|h
I

491
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l CONDfi|ONS (contmued)
|

I

|
Page 3 - Certificate No. 92M - Revision No. 0 - Docket No. 71-9253'

,

6 The p&ckage must be leak tested as follows:
, <

I

I (a) Within the 12-month period prior to shipment, and after seal replacemept,
I the pa kage must be tested to show a leak rate no greater than 1 x 10'4
|

std-c /sec. The leak test must have a sensitivity of at least 5 x 10
std-c /sec.i

I
I (b) Prior to each shipment, the package seals (main seal and vent seal) must

Thebe leak tested in accordance with Section 7.1.2 of the applicationg
| 3

acceptance criterion is a leak rate no greater than x 10 std-cm /sec.
The test must have a sensitivity of at least 1 x 10~) std-cm /sec.3 The

| drain seal must also be tested if, the drain port cover has been removed
g

since the seal was last le'ak tested.i

I

I 7. In addition to the requirenients of Subpart G of 10 CFR Part 71: '

I

| (a) The package must be prepared for shipment and operated in accordance with ,

the Operating Procedures of Chapter 7 of the application. ;

i

I .
r

I (b) Each packaging must meet the acceptance tests and must be maintained in <

l accordance with theiAcceptance Tests and Maintenance Program of Chapter 8 .

I of the application. L r- [

| > . .J~ L: -

"

| (c) Prior td each shipment,. the, cask main closure seal and vent seal must be
|

inspected. The drain seal mu~st belinspected if the drain port cover has
been removed during' preparation-for<shipm'ent.. All seals must be replaced
within the 12-month period prior to' shipment, or earlier if inspectionz

*?shows any defect. ;
Thepackageauthorized6y~thisceYtificale'isherebyapprovedforuseunderthe8.
general license provisions of,10 CFR'671.12; -

9. Expiration date: 'May 31, 1999. >

% . REFERENCES
'

Public Service Company of Colorado application dated March 31, 1993.

Supplements dated: February 24, June 2, and June 14, 1994.

FOR THE V.S. NUCLEAR REGULATORY COMMISSION

et44 _% $
CassR.Chappell,NtionLeader '

Cask Certification Section
Storage and Transport Systems Branch
Division of Industrial and

JlM I E IE Medical Nuclear Safety, NMSS

Date

492
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E CERTIFICATE OF COMPLIANCE
''C'"" FOR RADIOACTIVE MATERIALS PACKAGES

1 a. CERTIFICATE NUMaER b REVissON NUMBER c PACKAGE IDENTIFtCATION NUMBER 4.PAGE NUMBER e. TOTAL NUMBER PAGES
1

9254 0 USA /9254/A 1 9

n rRu uatn
a. The certificate e issued to certify that the packaging and contents described in item 5 below, meets the applicab6e safety standards set forth in Title 10 Code

of Federal Regulabons, Part 71 "Packagmg and Transportation of Radioactive MatenaL"

b The certificate does not reimve ine consignor from compience with any requirement of tne regulations of the U.S. Department of Transportation or otner
applicable regulatory agences, includmg the government of any country through or ento which the package will be transported.

& BS EMIFICA ISISSU THE BASIS OF A SAFETY ANALYSIS E ES ON PPL CA ON

,

Nuclear Fuel Services, Inc. Nuclear Fuel Services, Inc.,
P.O. Box 337, MS 123 application dated July 2, 1993.'

Erwin, TN 37650

_\ c A. ooexET NuuaEnq g o g1 9254 .

P- g'
v c

cart cate es condetsonal upon fulfilimgt, req roments of 10 CFR Part 71, as applicable, a the casilssons specifed below.

()4Qs. ,,

(a) Packaging

Model No!;'y)40G-A /Ef0 %
~

~

.

j
,

(1)

(2) Descript n ' kM [ I b f

The pacta [! Ling consiststof a 40-gallon,{ fm d] lie requirem(e)ts of low specific
#Q Qi \i

Packagigg,for transpo W ofe h,me
activity radioactlyeWr4al .
20-gaugefcarbositeel;%cifint-TodifditurfiDe diumAs cpied by a 20-gauge,
carbon steel 19|fA3/Bafr(ch![HaE ' ' uns tubular," smoon, black neoprene

teell,'q iisure rinWand a4/8-inch diameter bolt.
gasket; (12-gauge $ forge $y!th' JWi i l di g conte tsThe dimensions of?the7p M 46hclus high bC8-1/4 inches outer

'

e maxifn6iff weighgof e a nc u n n is ,diameter. ,;

333 pounds j @g g)" /

h' ~'
(3) Drawings ) vn.

The packaging is conshifwcted in, accordadee with Nuclear Fuel Services, Inc.,
Drawing No. 000-M0075-B, llelifisjip A,T P

- (b) Contents

(1) Type and form of material
i

Dry, solid waste material meeting the requirements of low specific activity
radioactive material. The waste material is in the form of non-compactible
materials and compacted bales, approximately 16 inches by 16 inches and 2 to
10 inches thick. The material shall have no sharp points, edges, or corners
and shall be triple-wrapped in plastic.

(2) Maximum quantity of material per package

Greater than Type A quantities of radioactive materials. The maximum weight
of the waste material is 300 pounds. The contents may include fissile
material provided that the total quantity of fissile material per package
meets the mass limit specified in 10 CFR $71.53(a).

493,_______________________
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IR**
" * * * * * * * * * * * * * *

conomons 1continuem i
l

<

I;

Page 2 - Certificate No. 9254 - Revision No. 0 - Docket No. 71-9254 I4

I

6. (a) , For any package containing water or organic substance which could | l

radiolytically generate combustible gases, a determination must be made, by i

j ; tests and measurements or by analysis of a representative package, that the i

following criteria are met over a period of time that is twice the expected I
;

I; shipment time:
I:

' - The hydrogen generated must be limited to a solar quantity that would be no ,I
more than 5% by volume (or equivalent limits for other inflammable gases) of i

the package gas void if present at STP (i.e., no more than 0.065 g-moles /ft |
'

;

| .

at 14.7 psia and 70'*F). I

I
IFor any package delivered to a carrier for transport, the package must be'

th in which the determination for gas j
preparedforshipmentin%rysagenser[Eeubeexpectedshipmenttimegeneration is made. {be Fpment pirr%3d begins when the package is prepared i

(sealed) and aus leted within tw -
. i; y

(b) For any packageh pped within 10 days after sealing of the drum, the I

i determinatiogtfii"(a) above need not be made, and thjeime restriction in (a) |
Iy />| above does nh. ap y. 4N A !Co \

7. Radioactivity per|packa 1] be determined a cerdance th Sections 1.2.4 and i

4.8 of the app R ation.

f Subpart G of40 CFR Part 7th the package shall 18. In addition to4he requirene s I,

be prepared fohhipmerit aixispe'rrte"^iddsce with Sect 1an 4 of the
application. H

_
p |

-

'

,
9. The package au rizeshjt(thiscertific austbe'transportkonamotorvehicle~

|

orrailroadcarp%ssign,edgargsols'$ lie iDfltheilicenseef
.

% I '

| %3M$WPWDK 6') I'
I

i 10. The package authorized by(thisicertificate4s hereby apprive'd for use under the
|; general license pre dsion of 10'CFRi{f1',12 p ''# @'

(%')
~

'# y , W f+ ii f
i | 11. Expiration date: September 30, 1998. e4, I

'

'/ \ |
i

| Jja- REFERENCES,h I
Ig y PA'

<

j Nuclear Fuel Services, Inc., application dated July 2,1993. '|
I

FOR THE U.S. NUCLEAR REGULATORY C0ffilSSION I
I

$d44
Cass R. Chappell, S c ion Leader |
Cask Certification Section 3

'

,

| Storage and Transport Systems Branch I-

i Division of Industrial and i
Medical Nuclear Safety, NMSS |

I
Date:

-
1

Ii

I

I;

I

I

1494
1,

-_______________________________________________

>
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U.S. NUCtEAR REGULATORY COMMISSION
CERTIFICATE OF COMPLIANCE |

*" " '''

FOR RADIOACTIVE MATERIALS PACKAGES g

,,.nsvesioN u - a PAcxAos iceNTIFICATION NUW8ER d PAGE NUMBER e. TOTAL NUM8ER PAGES
|'*97 0 USA /9256/A 1 2 I

I

%.,t,,c h.u.d io c.,i,,, inn m. pacug g and coni.nis o crio.o in nem s t=iow, m.*: a app *b* a'*y saae"a"* 'o""'n m. o, coo. I

w r.o.w n.guhtxins Part 71,'Packag6ng and Transportetson of Radioactw. Matwht" j-

e. n, i,u oo noi r.i m. con.ignor from comphance wem any requn=n.ni or me r guution. o, m. u.s. o.panment or transpuman * om- ,
appuce, guwory nc6 inciuomo in. goamment or any country througn or into whien in. packso. w6il be transport.o- ,

I
I

|
' '"

(""* C","y'' '','8"1" " "^*'' " ^ *^''" ""^tms,ac"nu"'E"I^f$$fDON OF RT T APP DON:

Yankee Atomic Electric Company Yankee Atomic Electric Company application |
580 Main Street dated April 12, 1993, as supplemented. g

Bolton, MA 01740-1398 i

J( [ 173-9256 I
, c. occurT Nuussa

i
wgJ<

uir rn.nts of 10 CFR Part 71, as applicebe., and th'e consDt6ons sp.cWi.d below.c rtmanie is condit6onal upon vulf6| tang

e R |e

(a) Packaging . QJ j

(1) Model No.: kNPS Sthdnerator dY l"

[~~. R* ?~~~W OW C; |
(2) Descripti g% p 2' / h,Q h ; )

f i h-u 6 g 1e '
i A steam ghaerator $11 owYRy/cMete, with; seal-welded nozzle I

'

I
aj $ hleav p fd steam' generator consists of the

covers, iispact 1 | erst ear
itiescand'tubedu'pports. The steam Isteam generdtor 4 int

n!*pa Mh'an OD;df appriximately 8 feet 6-1/4 |generator gessent%df c e
inches in ,stea7m tens il artM of appfoximately 7 feet 1 inch in i

.
7 Mi%ess is a'pproximately 2-3/4 Ithe tube bumile regT4p .

inches in th'eAbe bundl Weg on7hhId%1f8$tiches in'the steam drum region. I

The length of t steam generatgE pa'clage*%3 approxihately 40 feet 7-3/8 I

Iinches. The tu ndle is co@dsed of 1620 U-tufe's,' which have an OD of
approximately 3/ h, and an average wall thtduisss of 0.072 inch. The |
nozzles and other p netryions are covered with* welded closures. The steam i6

generator is filled wittitTowddengty,p%he steam generator shell bottom for
anctyte on both primary and secondary I

sides. Three shear keys ardelded t6 I
Iaxial restraint. Toroidal impact limiters, which are polyurethane foam with a

carbon steel shell, are fixed at each end of the steam generator. Steel |
plates are welded onto the steam generator shell for radiation shielding, as i
required. The maximum weight of the package is approximately 273,000 pounds. I

i
(3) Drawings I

I

The package is constructed and assembled in accordance with the following | |

Chem-Nuclear Systems, Inc. Drawing Nos.: i
i
I |C-110-B-46063-1, Rev. 1

.

IC-110-B-46063-2, Sheets 1 through 4, Rev. O
C-110-D-46063-3, Sheets 1 and 2, Rev. 0 |C-Il0-A-46063-4, Rev. 0 y

i
I !
l I

, I

| 495 !
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: _______________________________________________________ . .

NRC FORN M CONDfTIONS (continued)
|

Page 2 - Certificate No. 9256 - Revision No. 0 - Docket No. 71-9256 I

I

(b) Contents !
|-

,

i (1) Type and form of material I
.

I

Steam generator containing radioactive contamination, filled with low density -l
.

concrete, meeting the requirements of low specific activity radioactive |
material. i

I ,

(2) Maximum quantity of material per package |
'

I
. Greater than a Type A quantity of radioactive material. Fissile material may I

be present provided the fissile material meets the exemption standards of 10 |
RREGCFR 671.53.

ents of Subpart G opR Part 71:
|

| 6. In addition to the req

(a) The package mustje prepared for shipment and tr rted in accordance with j,

Chapters 7 a p of the application. i
-

(b) The packag stb sported in accordancp. the/eperationalcontrolsof !
'

Table 1.1 ''the al$j n. |

(c) Priorto[ transport,k1ing$b # knto the paetage in accordance I
we

C 110-B-46063fl, Rev. 1, as |1
with Chem-4tuclear Systens1/Inc.(;Dranin ~

:
necessaryhuch that't%%iach; 'di!t- ernal radORion standards of 10 i

CFR 671.47" llO t % F /// A
i

This certificate)authe$ie, %W f|d s i poent fois$N,h(f W a onejt2, e|1 \| . o? > |

.

sach of 44ur packages from the I7.
j

'

}ea'r g o W, Sou Carolina.Yankee Nuclear Power S

ThepackageauthoNzedbKh'fQcer ficaist transp6rted on a motor vehicle !
#

8.

and on a railroadp assigned fort) IF u W W the (Insee.

9. The package authorize thiscertificateisherebyhprovedforuseunderthe
'

I

Igeneral license provisiors o O CFR 971.12. p
A4 !0,499 % . J(y Y .

i
A10. Expiration date: September

1
1

; I

REFERENCES I

I

Yankee Atomic Electric Company application dated April 12, 1993. | ,

Supplements dated: April 20, July 30, August 2, and September 10, 1993. !
I

'

FOR THE U.S. NUCLEAR REGULATORY COMMISSION I

d44 ?

Cass R. Chappell, etion Leader |

Cask Certification Section I

Storage and Transport Systems Branch I
Division of Industrial and I

OCT 2 8199 Medical Nuclear Safety, NMSS |

I___Date i

_____________________ _ 496 1
,,,,,, ,,,,, ,,,,, ,,,,



- - . - . .

__,______________________________________________________ .

_

I

I
Macreneseis U.S. NUCLEAR REGULATORY CORABASSSION

CERTIFICATE OF COMPLIANCE I==
w crn n FOR RADIOACTIVE MATERIALS PACKAGES
c._,- . - - - . - - - - - . - - - - -a

,

9259 0 USA /9259/A 1 3-

i

I
! n m m .tn

a. This certeficate is issued to certify that the packaging and contents c'escribed in from 5 below, meets the apphcable estery stanceros est forth in Title 10, code Ii

of Federal Regulations, Part 71," Packaging and Transpottetson of Rad 6cactive Material" I

Ib. This certificate does not rehove the consignor from comphance with any requirement of the regulations of the U.S. Department of Transportation or other
Iapphcable regulatory agencies, including the govemment of any country through or into which the package will be transported.

I
= = = . = ~ ~ , = = = = = - 1-

I

IPortland General Electric Company Portland General Electric Company
71760 Columbia River Highway application dated January 23, 1995, |
Rainier, Oregon 97048 as su e nted. i

. _i k 1-h259 |oocm -a.

cett es conditional upon fulfilhng req roments of 10 CFR Part 71, as apphcable, and coMons specified below.

h[4
..5

*' J jg Q >g(a) Packaging j
e .-

f

(1) Model floU.: Troj'a)n Steam Generator ,

N F& Q% . J ()
M M 7 j O -

i(2) Descrip* tion yb :

b.2 y
itn low rfe)" cellular cuncrete, with seal-, ,

A steam' generator ti
he'sfe'am geherator consists ofweldedfnozzl~t^pver -

d=fi terhal dNc9 el U4cbes, and the tubethe sfeam generittur s 'kl !eil d
I sheet pd tub'e % ports [ |i e"g'enerator-ises$ntiallycylindrical
I with an'UD of M yQ xima 1. inghiIin thewpper shell (steam
| f A pt:68 1 feet (rjnches in the lowerdome) rbd fon, and%itip
i

shell (tabe undle) regi 7@/'The 'hheM ,1 thictness is approximately1

]]tkesteamgenef' hfon'i2.81@2 inches in the loweri 3.6 inches the upper s
package is approximately l67 feet.8 inched. The tube bundle is compo(d)

shell regio lhe lengthI f,

qt of 3388 U-tubes, whichI I

l have an OD of a'pproedmately 0.875 inc _ and'an average wall thickness of
i 0.05 inch. The noz?i'es ' 4bedre ations are covered with welded
i

i closures. The steam gen atM i(Tilled with low density cellular
4 I concrete on both primary and secondary sides. A series of five shear key

I bars are welded to the steam generator lower shell for axial restraint.
I Steel plates are welded onto the steam generator shell for radiation'

| shielding, as required. The maximum weight of the package is
approximately 900,000 pounds. <

,i 17

I (3) Drawings .

I ,

| The package is constructed and assembled in accordance with the following ]Trojan Nuclear Plant drawings:
i

I

I M-9249, Sheets 1 through 4, Rev. O.
S

M-9250, Sheet 1, Rev. 0; Sheet 2, Rev. 0; Sheet 3, Rev. 0;'

Sheet 4, Rev. 1; Sheet 5, Rev. 0; Sheet 6, Rev. 1;'

|
Sheet 7, Rev. 1; Sheet 8, Rev. 1; Sheet 9, Rev. 0;
Sheet 10, Rev. 0; and Sheet 11, Rev. O.<

i

I
M-9251, Sheet 1, Rev. O.

|497
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1us.nucm neomonv couussssony ** "** conomous (continued) 1

Page 2 - Certificate No. 9259 - Revision No. 0.- Docket No. 71-9259 | ,

I

I

I

|(b) Contents
|

(1) Type and form of material I

I
Steam generator containing radioactive contamination, filled with low I

Idensity cellular concrete, meeting the requirements of low specific
activity radioactive material. |

(2) Maximum quantity of material per package |
|

Greater than a Type A quantity of radioactive material. Fissile material I

may be present provided t f terial meets the exemption I

standards of 10 CFR |.

mentsofSubpartGofINpPart71:6. In addition to the r

(a) The packag t be prepared for shipment and t rted in accordance I
Iwith Chapt 7 and 8 of the application. '

I'/
(b) Prior t ansp elding must be w nto t e package in |

No. M-9 , Sheets 1 ihepacka@daccorda with cle nt a
ets the external Ithrougtk Rev. O

147.%,g
ce s

f Iradiat standar 4 CF

7. Prior to tra ort, P Cargo Bu c th evaluated the |

certified th he
.

nf'n 1I ba and must havesystem used upp n i

accordance wi he on L n :
,

ma pa e stowage are in ii e i ;< c

dan ited tes Coast Guard.

8. PriortotranspM,th S t must inspected the I

ackage the barge.condition of the sel and i

9. This certificate a zes a one-t me shipment f h of four packages from i2

the Trojan Nuclear P to a point near Rich'and, shington. I

| 10. The package authorized by k akmu be transported on a conveyance I

i ' assigned for the sole use of the lic n ee. j
. 11. The package authorized by this certificate is hereby approved for use under the |

general license provisions of 10 CFR 671.12. I
i. ,

|12. Expiration date: June 30, 2000.:
;

i
! I
i i i

i I
t i

I
I

- 1

|
! i
! ,

g

I
I498
I
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Page 3 - Certificate No. 9259 - Revision No. 0 - Docket No. 71-9259 |
'

'

|

!
REFERENCES |:

j Portland General Electric Company application dated January 23, 1995. |
|

Supplements dated: May 2 and 3, and June 15, 1995. | |j
!

; FOR THE U.S. NUCLEAR REGULATORY C0l#11SSION ;

; [

'- A eata :/ /
Cass R. Chappell, Section Leader

! Cask Certification Section
: Spent Fuel Project Office L

Office of Nuclear Material Safety !

and Safeguards [

Date June 29, 1995 , [ ,

,

f
,

.
-

.?:
.i _ . . . . . . . .

'

-

wW W
g

'
'

,

!
' . , ,

n a ~

'
.

I
,

f -

-
,

1

| ,
, ' _

+

4

i

4
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ENR REmm commisslON, ,

CERTIFICATE OF COMPLIANCE
7eFR rt FOR RADIOACTIVE MATERIALS PACKAGES \

[CaRTIFICATE NUMBER b. REVISION NUMBER c.PACAAGE IDEMraFICATION NLTC e. PAGE NUMBER e. To1 AL NuMeER PAGES

9260 0 usAlonnla i 3

z PREAMetE
a. This certifkate is issued to certify that the packaging and contents described 6n hem 5 below, meets the applicable sefety standards set forth in Title 10. Code,

of Federal Flogulatoons. Part 71 " Packaging and Transportatiori of Radioactive MatenaL"
.

b. Thas cert #ficate does not reiseve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or other
applicable reguistory agenessa. 6ncluding the govemment of any country through or into which the package will be transported.

EDES OR ON
isgiggis ISSUED ON THE BASIS OF A SAFETY ANALYSIS REa

4

Portland General Electric Company Portland General Electric Company
71760 Columbia River Highway application dated January 23, 1995,
Rainier,' Oregon 97048 as %upplement.ed.

M 8I C Id [9710C /.
,\ y c. oocMT NUM8ER 71-

" EcerYteate is condmonal upon fummnghrements of to cFR Part 71. as applicable. a th co uittions specified below.

e O<

f/ f "/
'

A[[n
(a) Packaging A) s

f 6
Modelf[o,.f Trojang ssuri /(1) : g.,

(2) Descrfkion [j O
Nr N'

A reaftpr pregspire%y(fyled witha( fdiensity ,cellut$*r concrete, withr

seal-wHded nerQe beverr,ppp !shekby.jMbe pre!sturizer consists of
the pressuriff essel',hJ)lfsup irtNik'i rt ,'jand'heatefel ements. The

'

'pressuffperv' is as iial indricaYwith.1rif overall length of
: approximately 53 inatelyfDeet 8 inches. The^

hickneslP s app'roxiiiiat fisches albng the cylinder wall,
shell wa@jo the upp{er headDrsg}en,42.5 inches 3 incheCin the lower headi

long, are arr/knternal heat'er;(ehmsnts, 'Which ped *approximately 9 feetasrtfed in concentric rings in $he*4wer region of the vessel.
' region. TW

The pressurizer /is filled with low densityTe'llular concrete. A shear
key assembly is welM to thej pressurjaer shell for axial restraint.
Steel plates may be weldnf EMU t% support skirt flange for radiation
shielding, as required. The maximum weight of the package is

i approximately 250,000 pounds.
.

(3) Drawings

The package is constructed and assembled in accordance with the following
j Trojan Nuclear Plant drawings:

M-9252, Sheets 1 through 3, Rev. O.
M-9253, Sheets 1 through 8, Rev. O.
M-9254, Sheet 1, Rev. O.

.
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. r

Q""** CONDmONS (continued)
U.S. NUCLEAR REGULATORY COMMISSION

| Page 2 - Certificate No. 9260 - Revision No. 0 - Docket No. 71-9260 i

I
I I

| (b) Co'ntents |
! (1) Type and form of material !
I I
I Pressurizer containing radioactive contamination, filled with low density I
I cellular concrete, meeting the requirements of low specific activity I
l radioactive material. |i ,

! (2) Maximum quantity of material per package !
I I

Greater than a Type A quantity of radioactive material. Fissile material I

may be present provided e 1 material meets the exemption I

standards of 10 C |.

'
|

- 6. In addition to the ements of Subpart G o i R Part 71: g

The pack st be prepared for shipment and h nsported in accordance I(a)
withChahas 7 and 8 of the application. p |

(b) Prior rans hielding.must be onto e package in |accor e with p Nuc an No. M 2, Sheet 3, Rev. O, i

of10)essarysuc $ heas ne e e exter radiation standards I

P IR 671.47 - g

st de evaluated the 1L 1 Cargo E n
l 7. Prior to t port, e

| system use q su a , n b , and must have |-@
| | certified t if the t

- t 1 - d > n m ep ge stowage are in i
accordance wi th i i t i C anda nite ates Coast Guard.

I 8. Priortotrang)rt,t eo mus e inspected the I

condition of t esse and h packag g the barge.

This certificate h(w/t near Richland, Washingtoi 9. izes a one- shipment e package from the Trojan i
'

Nuclear Plant to a p II

assigned for the sole use of tEliDn;ck m
" ' -10. The package authorized by s be transported on a conveyance

'

|| see.

! 11. The package authorized by this certificate is hereby approved for use under the !
I general license provisions of 10 CFR 671.12. I' i

I I |

| 12. Expiration date: June 30, 2000.
|

'

I I l
I I
I I
I I
I I
P

1

I
I I
I I
I I
I I.

I I
I I

| 501 |
_=

____ _ _ _ _ _



_ _ . ..

,

.

U.S. NUOLEAR REGULATORY COMMISSIONE, *" "** CONDmONS (continued)

Page 3 - Certificate No. 9260 - Revision No. 0 - Docket No. 71-9260 i
i

I
!

I'

I

I REFERENCES |
Portland General Electric Company application dated January 23, 1995. |

|
4

| Supplement dated: May 2, 1995. I

i I

: I

| FOR THE U.S. NUCLEAR REGULATORY COMMISSION |

-M'k|
' '// g

044i

1

a REG eli, Section te der i
ICask Cer on Section

h Spent Fuel Office |
Office of Nucl erial Safety i

! and Safeguards |
June 29, 1995 h |

;
y A ,Date,

? e; o-

y%
: < E' g;

if
' '

~

&,

$ly . I*
;

;s: o -

%'
| 4

+O |i O
Y***M j

: ,
;, a
: I
1 I

|
..

>

! - |
I1

I>

I>

I>

I

I
I
I

I'

I>i

: |>

'
I>

I'

I

I
i ! 502

.______________________________________________________t

. . . _ _ _ _ - _ _ _ _ _ _ - - - - - - - - _ - _ _ - - - - - - - - - - _ -



- . . _ - - -

_.______________________________________________________y

* I5 CERTIFICATE OF COMPLIANCE Ir * FOR RADIOACTIVE MATERIALS PACKAGES

4canrwcars wuWeen n nevision muMeen e eacnnot ioewtF CAToN NuM6ER e.PAGE NUMBER 'e. TOTAL NuMBEll PAGES )

' 9263 0 -USA /9263/B(U) 1 2 i
1|tenemste I'

a. This certificate e issued to certify that the packaging and contents described in stem 5 below, meets the appicabie safety standards set forth in Title 10 Code I.

of Federal Reguistions. Part 71,"Peckaging and Transportation of Radioacttvo MetonaL" |
I

b. This carbficate does not relasve the consignor from complence with any requiremer,tt of the regulatsons of the U.S. Department of Transportation or other j

appicadie reguietory agenema, including the government of any country tnrougn or into which the package will be transported. j
s

i

* 'UsiE'Io''L''f.,'<**u"'e " *' '**'* '''^"" ^*^'** "Tria'No*ic'60|%^1r'o"u c|riS"oa^r'7#4^ *c" Arow:.

Scurce Production and Source Production and Equipment Company Inc., |
Equipment Company, Inc. application dated December 27, 1994, as i ,

)

113 Teal Street suy) nted, i

St. Rose, LA 70087 c n I

J63 I,. \ p c.oocurrwuM.ca

' EcNie is conditionai upon fumningg rom.nts of io cFR Part 71, as apphcable, and ons specified below.

Y 0 |'' (a) Packaging-

7 e/(1) Model No SPE Sq

(2) Descripbn C% .
C |

'
|

radiograhcexposuredevice. |u 'shA weld itanips '

Primar ompo f an ou ahiuny shell ternal supports, I

'zi ube. The contents |

a s"t'gafloycat$3w1ock assembly anddeplet @ ran hi t 14bi
I*

I are securely 1 5 - t |

I
I source sdety e l e i res '' a rec $ angular box

|
.

| approxim y5 ! . i and 1%5 inches long. The
C/) ii, maximum w ht o $n ca s 4 , ~ . . .,

(3) Drawings

The packaging ihonstructed and assembled idccordance with Source I i
I

Cpapany, Ipc. awin'g Nos. 15B000, Rev. 3; || ProductionandEquip@2%p 008, Rev. 2. |15B001-3, Rev. 0; 15B00; i
,

I4
I

I (b) Contents 1
;

I
I

| (1) Type and form of material |,

|
| Iridium-192 as sealed sources which meet the requirements of special form i
|

i radioactive material. I

I
I

I (2) Maximum quantity of material per package | ,

| 150 curies (output) |
I

I

I Output curies are determined in accordance with American National Standard I

L N432-1980, " Radiological Safety for the Design and Construction of I
IApparatus for Gamma Radiography".

,

I
I

I
I

I
I

I
I,

I| 503
I I
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_____________________________
,

U.S. NUCLEAR REGULATORY COMMISSION.Zj"*"*"" CowomoNS (continued)
I
I

| Page 2 - Certificate No. 9263 - Revision No. 0 - Docket No. 71-9263 |
.

I !
'

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 safety plug i
| g assembly, lock cap and source assembly used must be fabricated of materials |; q

q capable of resisting a 1475 *F fire environment for one-half hour and maintaining g

; I their positioning function. The locking ball of the source assembly must engage g

i the locking device. The flexible cable of the source assembly and safety plug i
assembly must be of sufficient length and diameter to provide positive I i

1

positioning of the source in the shielded position. j i
,

The ' ameplates shall be fabricated of materials capable of resisting the fire |i l' 7. n
j f| test of 10 CFR Part 71 and maintainin tQir legibility. p

8. In addition to the requir t b uapark CFR Part 71:

g (a) The package sh prepared for shipment an katedin |
g accordance w heOperatingProceduresinSectig7,ofthe ;

j application supplemented, and y

| (b) Each packhg t the Acceptance T dMadnanceProgramin |'

Section 8Qpf the tion, as suppl j.

y! w - -' gg

s .
cer t b by appro g for use under the t,M 9. The packaging horized

I ' '

general licen rovision E R . CF 2. g |sn-
Expiration da k Ap $S 10. ,,

f i J t : ( fl
Source Production an ip 3 a on dat cember 27, 1994., , , ,

Supplements dated: Ja[ 17, Mar i 1 4 an , 1995.
|,

| || Q FORTHEV.S.NUCLEARhLATORYCOMMISSION ,8

L 48-
! (|

8 1

Cass R. Chappell, Section Leader I
1

| NCask Certification SectionI

(| Storage and Transport Systems Branch ||
Division of Industrial and i

[!
,

Medical Nuclear Safety, NMSS |

( Date: Iim, n ,oos
Il

1[!
,

t
I

I i
i I!
1 I

i'

ii

| |
S04 1

| l__________________________________________________
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*E CERTIFICATE OF COMPLIANCE
io cPR n FOR RADIOACTIVE MATERIALS PACKAGES ;

{ -

' CaRTIFiCATE NUMBER D. REVISION NUMOGR c. PACKAGE IDENTIF6 CATION NUMLER e.PAGE NUMBER e. TOTAL NUMath FAGES'
.

| 9511 1 -USA /9511/B(U)' 1 3

t rREAustE
a. This certificale 6s inaued to certify that the packagingend contents described in item 5 below, meets tne applicable safety standarcs set forth in Title 10. Code .

j
1

; of Federal Regulations, Part 71,"Packagmg and Transportetson of Radsoective Material"

b. The certificate does not rehove the consegnor from compliance with any requiremoryt of the regulations of the U.S. Department of Transportation or other
appiocable reguistory agencies, includmg the govemrnent of any country through or into wtuch the package will be transported.

4

' .

.

1 THS IFICA 13 ISSUE THE SAS$ OF A SAFETY ANALYS$ REPORT THE GE OR PPLICA ION

; U. S. Department of Energy U. S. Department of Energy |

EH-33.3 application dated February 26, 1991,
Washington, DC 20545 a 1

AR Mtdmented9f-9511, \, a e. OOcxET NuM.ER

ett ficate to conditional upon fulfithn roments of 10 CFR Part 7t, as applicable, ons specified below.

; e O..

(a) PackagingQ 7
'

i
' (1) M No: BBS ,

O !

h[klindrical
5

{ (2) D(ription g O |1

) | TEpac 'N stai les eel cask. The
c g bod a 4 1 2 es y 49 inches high. i

The) cask ih.',T,,'Fdi by inches high. A
1
! i t <

) I so , st s I a s t 9.95 s in meter by 22.83 :.
,

I

|I
in hi t t i it e ba has either four, '

} md, ter s that serve as| six lve ; -

j i rece es or \c u Eleve inch high, !

: i circu ntial fins th kb terior. A covered vent '

<

: I port an vered drai o t are locat the side of the cask
! I body. Th sk lid is a one-piece fo , 28.78 inches in diameter

,

I; by 12.84 inches t i . Twelv 1. nch diameter bolts fasten the =

| | cask lid to th O as 4 pt 3.8-inch thick flange. The cask :
i lid and port covers chPtav oncentric, double 0-rings. The inner ;

1 0-ring is metallic and retains the helium coolant which fills the1

! I cask cavity. The outer 0-ring is elastomeric and provides an annular
I; test volume for leak testing the metallic 0-ring. The cask has an

=

| impact limiter on each end. The impact limiter is polyurethane foam
in a stainless steel shroud.

i

I

j i The overall dimensions of the packaging with impact limiters are 84.7
I inches in diameter by 107 inches high. The maximum total weight of*

I the contents is 400 pounds. The maximum weight of the package,
| including contents, is 30,000 pounds. The shipping skid and;

i
personnel barrier, which are not part of the package, weigh an

i additional 3,700 pounds,,

i |

| |
ri

I
'

I

I,

! 505!
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ES. NUCLEAR REGMORY COMMISSIONwnc roa"" coNomous (contum.d; i

PYg'e2-CertificateNo.9511-RevisionNo.1-DocketNo. 71-9511 |
|
|

(a) Packaging (continued) 1..

- I

~(3) Drawings |
The packaging is constructed in accordance with the following |
drawings: i

|

Drawino No. Title i
I

S54773, Sht. 1, Rev. B Cask with Impact Limiters a

S48981, Sht. 1, Rev. H Cask Assembly |
T73684, Sht. 1, Rev. N, Body, Cask, 304 (BUSS) ,

and Sht. 2, Rev. M I

R R EG(Alternate Detail N for Upper Port
IR44382, Sht. 1, Re

J f Unit 1, Heat No. 82V65-1-1 |

i T73693, Sht M C id (BUSS) 304 SST I
.

| S66574, S Rev. B Bolt J4nsion,12PointExternal |,

| Wrenc , Flanged g

| T99946 t. 1, Rev. E Seal, H lex, Cask Lid (BUSS) i,

T73685 1, Rev. E P1 USS) |

T999 $) Sh N ev. D 11 x, I,
.

n PluglSUSS) 1

R4 , Sht. Plug AsbHRbly, Cask Body |
o

.

Plug, C g h Body yR4 , Sht. 1
,

ct LimiteMUSS gS4 fig 9, Shts. : ,R (
ShT.3, 2 i

a, J. mite M USS, ||R4 m l, S
.

,

fo e I(ASht ev.
Cr( /' < BUSS sk IS50132, S v.

S52 Sh ,1 e r C P N I

|
#

, S526 Sht r= . k, Mo g.

J S5005 ht. F j ,, ket, Body, 4 Hole (BUSS) 1

S50053 t. 1, Rev. E ; ! sket Body, 6 Hole (BUSS) 1

550054, Rev. D Baske sk Body, 12 Hole (BUSS) I'

,

; S50055, Si Rev. E Bas Cask Body,16 Hole (BUSS) |

k k(b) Contents

- (1) Type and form of material I
I

Melt-cast cesium chloride (CsCl) or pressed-filled strontium fluoride I
(SrF ) capsules meeting the requirements of special form radioactive |;

mate,ri al . The capsules are as described in supplement dated i
'

February 28, 1992. I
I

(2) Maximum quantity of material per package I

Basket Capsule Maximum Capsule Maximum Cask Maximum Cask |
Type Type Thermal Power Thermal Power Activity I

(Watts) (Watts) (million C1) I
, ,| |
1 16-Hole CsC1 250 4000 0.85 1

12-Hole CsCl 333 4000 0.85 I
I

4 6-Hole Srf, 650 3900 0.65
|| 4-Hole SrF, 850 3400 0.56
I2
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U.S. NUCLEAR REGULATORY COMMIS$10NE, *" cowomous (continv.d)

|Page 3 - Certificate No. 9511 - Revision No.1 - Docket No. 71-9511 1

I

For shipments of CsC1 capsules, the shipment period must be completed within |j ,

: I thirty (30) days following the placement of the cask lid on the cask body. |
| -

|

1.7. The lifting lugs must not be used as tie-downs, and the lifting lug. holes must be i

plugged or covered during transit. |
8. In addition to the requirements of Subpart G of 10 CFR Part 71: !

I The package shall be operated and prepared for shipment in accordance with |
I

(a)'

I, Chapter 7 of the application, as supplemented. I

|l
I

q| (b) Each package shall be acceptance tested and maintained in accordance with |
l' Chapter 8 of the application, as surglemented. y

9. The package authorized by ic . t ransported on a conveyance j!
Iassigned for the exclus of this package.. q

The package authorizhy this certificate is hereby appged for use under the |10.,

general license prpions of 10 CFR 671.12.
,

W|11.Expiration Date: C#)1y .7 '' M- I

; EFEREE fS C
|U. S. Department of E rgy appli . .

b at ua 1991.
,

'

plements dated Fe b ry 9 ~ h'R : t 1994.

| 5 W g |
'

| Q l .I R RE TORY COMMISSION I

! Q -

I p . Chappell, ion Leader I'

! I Cask Certificati ection 8

! Storage and nsport Systems Branch |:

k i f ustrial and g|

| R L6,1 g uclear Safety, NMSS

| Date:
|

1 I g

I I
I I
I I
I I
I I
I I
I I
I I
I I
I I,
I I
I I

Ii
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,so,,c,omese

u.s. NUCt. EAR REGULATORY COtetelSSION
ICERTIFICATE OF COMPLIANCEsee

criu1 FOR RADIOACTIVE MATERIALS PACKAGES
.__ . _ _ _ - *_ .o,_.- ,

,.a ce, 81^,, _e. 5 USA /9781/B( )F 1 397 g

i
n.pno uste

a. This certif6cate is issued to certsty that the packagmq and contents described in item 5 below, meets the applicable safety standards set forth in Title 10, CodeI

|of Federalhegulations, Part 71," Packaging and Transportation of Radioactrve MatenaL"
I

b. This c.rtincate does not roi. eve the consignor from compiaance with any requirement of tne reguistions of ene u.s. Department of Transportation or other
apphcable regulatory agencies, includmg the government of any country through or 6nto which the package will be transported.

I

I

s. 7: ggcars is;ssuco on tHe sAses or a sAreTv Analysis neg or tgwegageesy,ognerytg |

|

|

U.S. Department of Energy Safety Analysis Report for M-160 Shipping I

Division of Naval Reactors Container dated October 18, 1968, as I
IWashington, DC 20585 supplemented.

e nsre'o I

%E p'o'o'exeT suusenI' M E% |c. _

t corations sV W,
i

This cetttflcato is conditional upon futfilling therequirements of 10 CFFI Part 7t as applicable, and the conditions specified below.

o. @ Q l
I

Ia
-

(a) Packaging hD 4 I

Q) N /T ~ ' |
(1) ModelNo.:/h,160 g (N qq |

(2) DescriptionY k \ D Q l

v 4 b *" / E '
The packag}r}g is a,(rjghtSiccular cylinder [gMrinches in diameter by 199

I
L p ,

I

inches overall hefgtjtL The7 |spaced verti .al fins 151-1/2%piQ g 'outerishellWonsistnf 84 evenlyhes langpMttachedith a 13/2-inch thick wall|
'

f
| (fabricated t60m carlWo4teelnid ic idi w'ith stafriTe'ss st1=el on the outer I

surface). TheynneFphel19tkiMeitMininhat_venel, is nch thick (having a |

1/8-inch thick .rcilbohitehtairrfisMteeT~c~Tiiiding) who@se base is 7 inchesI
I

I
I

I thick. The 9-7p6-inch anribius~'Lbetweinitiehoter anddhner shells is filled
| with lead. The tip of the containeh.MS coveVed wiptPa rotatable closure head |

fabricatedofstainlesssteel15inchesthickwhichMsboltedtothe ii i
! I

container and seals the containtnent vessel. An NM ong access plug in the I

cover allows for individissi sp(entjuel ceupoading or unloading.
Ii

I

J g .( l'
I

I! I The containment vessel has an inside diameter of 55 inches. The central
| region contains a secondary heat exchanger which is supported by the closure |
|

head. (This heat exchanger is not used during shipment.) An inner backup i

I cylinder, 21 inches in diameter, occupies the central region of the |

I containment vessel. The annulus between the backup cylinder and of the 1

II containment vessel shell provides a space 17 inches wide by 160 inches high

| for spent fuel. The spent fuel is contained in the annulus by aluminum ||

i
module holders designed for the particular spent fuel to be shipped. i

I I

I The packaging has external penetrations to the containment vessel for a steam I

|
and water vent line, which is capped during shipment. Shipments are by I|

I

| rail. The packaging is cradled in a support which pennits the packaging to'

be nearly horizontal during shipment. The maximum loaded shipping weight is ||

| 237,000 pounds. i

| I

I

I, I

|| |

| |

| 508 I
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Page 2 - Certificate No. 9781 - Revision No. 5 - Docket No. 71-9781

| 5. '(a) Packaging (continued) ;

(3) Drawings

The packaging is constructed in accordance with the description and
Drawing Nos. contained in the Bettis Atomic Power Laboratory Safety*

Analysis Reports (WAPD-0P(R)C-243, WAPD-0P(R)C-558 and WAPD-0P(R)C-621
dated May 1973, October 1,1976 and March 1977.

(b) Contents

(1) Type and form of materi

Irradiated fuel es h es and blaI et dules of the following typen
v s

(1) PWR C Seed 1 Fuel Assembly.
(ii) PWR 2 Seed 2 Fuel Assembly. O

(iii) PWR e 2 Blanket Fuel Assembly. $
(iv)S5S*e'Qt4edule,roddedorunrodded..fY4 ,

(v) S 4 ente jW |

AllsydementsshSR gade M n4 straEl seonehpbowndeviceperPWR
.

moduly,k,,od or aEach P $ ./ Seg81 p' r Se |2 fuel assembly shall contain a1

poisort Iqod A wA- 4' y
, '[j

,

D L * h'

(2) Maxi quanQ of~ d r
4

(1) I el fies4 O s :l l bkin5() )(1) er 11 fuel assemblies,

M btt U W&aWsembRy, Serialado. G2A-W01-67.a ne;
'

Sh nt sh t abpri Q F1,614 days'after last powers
#operpon of the4u 's6a11 %fexceedd2,846 Btu /hr of decay

| heat'Mr shipment. Q"
| (ii) 12 fuel ahblies as described in,'5(b )(ii) which shall not

exceed 1,100 B r er fpel asseely of decay heat or 13,200
g$'Btu /hr per shi nt

(iii) 12 blanket fuel assemblies as described in 5(b)(1)(iii) which shall*

! not exceed 21,300 Btu /hr of decay heat per shipment. Shipment
; shall not be made prior to 1,123 days after last power operation

of the fuel.

,

M

i

t

; -
509
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| Page 3 - Certificate No. 9781 - Revision No. 5 - Docket No. 71-9781
|-'
l
I (b) Contents (continued)

| (2) Maximum quantity of material per package (continued)
I

I (iv) 8 fuel assemblies as described in 5(b)(1)(11) and 4 specific'

I blanket fuel assemblies, Serial Numbers G2A-F01-268, G2A-F01-02,'

I G2A-F01-10 and G2A-W01-73, which shall not exceed 12,016 Btu /hr of

|
decay heat per shipment. Shipment shall not be made prior to 1,487
days after last power operation of the fuel, with the four blanket

i fuel assemblies located adjacent to each other in a clockwise or
i

I counter-clockwise direction as specified by the serial numbers

previously stated.B R E G f n(b)f1)(i )
I

i

4 fuel ass as described fv 5 v or 3 fuel assemblies,

| (v)
and one rcellasdescribedin5$)p)(v).-Shipmentshallnot

, i

1 | be mad or to 168 days after last powera peration of the fuel
| I rod hall not exceed 12,800 Btu /hr ofQscay heat per shipment.
1 I -, $

6flI ,,&
| (c) Fissile Class t

; ! Maximumnudfabofpa s ersQment , One (17)
i I h 3 / 1

|- 6. Expiration date- July 31, / i g3 0
.

I. Q e w,A p
,1 p Q, ( FERENCE .M , / / <

! SafetyAnalysisReporhfor pk t ned o
#

epe t Analyses,
NavaheactorhLetterG#2097, datedI SRSD-106, dated October %18 ' s trinini t t M

i 1. June 3, 1969. V,N MdLU i&g K @M 1 % ,Wl
r1NPL74520-4}44', dated November 26,Knolls Atomit Pow (er LaboratorI Supplements:

; | 1969; Naval Reactors letVf,f3742, dated %y 'yh),1973YBettfsAtomicPowerLaboratory
|

1etters WAPD-0P(R)C-284, da%d 4ugust 23,1973 andWAPD-0PsQ)C)-297,datedOctober8,
-

'

|

1976i G#5671, dated April 15,
1973;NavalReactorlettersG(4682,datedDecember17,ner22,1977;G#5793, datedi |

1977; Gd5702, dated May 23, 1977; 05792 dat,ed SeptedI 3
I September 29,1977; G#5872, dated dRemW 2$1S; Gf5897, dated January 11, 1978;
| Gi6658, dated April 14, 1980, and Gf92-03424, Dated March 20, 1992. ;

I
FOR THE U.S. NUCLEAR REGULATORY COMMISSIONI

I

|

|
Charles E. MacDonald, Chief

I Transportation Branch
I Division of Safeguards and
I Transportation, NMSS

! APR 3 0 W
i Date:
I

I

I

I

I

! 510
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i
~

u.s. NUCt. EAR REGULATORY COGNMSSION
I

I ' . " ' = " > " " CERTIFICATE OF COMPLIANCE
I ocm 71 FOR RADIOACTIVE MATERIALS PACKAGES |4

I a sensione svuusea a PACuGE CENM CATON NUMBER c PAGE NUMB R e. tom NUM.ER PAGES

I t4Nn uuisesi 3 USA /9786/B(U) 1 4 I

! * Y rn, . u.aio e.n*,yinn sn. p.cuging no conwnts o crib.d in nem s t= ion, m.ms in..ppicab*.afa .mno ros s*'onn mTit= a cm. Ir

i
os r.o.r.i n.ountion p.n 71,"P.ck geng and Tr.n. port. tion of R.dio.ctrv. M.t.rn.L"

I a rni. n nc no not e.ii in.conmonor trom comen ace witn any quirement of ine v.ounton.orin. u.s. o.partment of Tr.n.pon tion or other ,

I .ppe.c.n ,.gui.iory nc weiuding in. govemm nt ce any country throuen or into wnen in. p.cuo* ** be tr.n.co".d-
i

I I
I |

| 17"'* N.umo" '' 'r' w"' ** EEe mEI'UicATE*0"'EPo$7YE^^8 'E^7* !I' " * **''* ''**'' ^' "'
is i

I i

| U.S. Department of Energy 53G Core Basket Disposal Container I

i Division of Naval Reactors Safety Analysis Report for Packaging |
A. dated liuneg.:80, as supplemented i| Washingt6n, DC 20585

n Ti C e
I ,s k Coocarv NuussR 7f-97d6' |i

| = = .t.=o_ _ on,_ # M ;m.n. , - .n,.. . n ..:, 1 - .n..p. -
|

| e o# |
I m 76 h' [
I ( a) Packaging (Q V~ i

| Modelp&
**'/M |

'

53G Coqt'g sket Ai p,osal Contajner Assembly I(1) p,. : ti
, n nj n uc I

I (2) Descrkion f, j Q ([) |
| A / M m i
I The p age consis ther oneWr>ridiated/S3G, SIC or S7G core i

ii$ ' '' d .'inside an* cuter container *contfiper ($5W Core Basketi| baske pfackajedjp s~ cme
RemovalJ ontainer MCERC h i I I fip ace I

(53G Cdr Baskit44Tposh" c
.

i-hen BDC FThe phkage weighs I

approxi)rgt;ely 17
, Aj |

w. , ,
TheS3GCMCrisa4-1 h'tjhick/+st' eel *cyl.inder,892nchesinoutside |

diameter, f36)ftom end plate.nches long, ethh5 8-in'ch thick [ top end plate and a
I!

5-inch thick 'tp Both end pla't d are welded to the - 1

cylinder with fdll penetration welds. P I,

ekpo o along with the outer S3G CBDC and i! The S5W CBRC, which 1

inner core basket, is basically a cylindrical shaped container comprised I

of lead shielding sandwiched between two 304 stainless steel shells. I

The 1-inch thick inner shell is 60 inches 0.D. and 107.5 inches long. I

The outer shell is made up of two geometries, a 72.5-inch 0.D., 0.5-inch |thick cylindrical shell that measures 66 inches long and joins a i
truncated conical shell which has a 64-inch 0.D. at the small end. The i
two shells are joined by a full thickness penetration weld and a weld I

backup strap on the inside shell surface. Full penetration welds are I

also made on both ends of the shells to the top canning and shield ring. |
|

|

|
|

I
'

I

I
I

511
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|
Page 2 - Certificate No. 9786 - Revision No. 3 - Docket No. 71-9786 |

I
14 I
Ip ,.(a)(2) Description (continued) |

,

J
~ l

| The S5W CBRC will contain either an S3G, SIC or S7G core basket. The I

I irradiated S3G core basket is an Inconel 600 cylindrical shell. Three, I

|
3-inch thick 304 stainless steel plates are positioned in the core basket |

>

prior to removal to provide overhead radiation shielding. The lower plate is i
| 46.2 inches in diameter. The upper plates have the same diameter but contain .i
i

I six extensions that fit inside recessed cutouts within the core basket. The |
I total core basket weight is approximately 9,650 pounds. I

I
I

|
The SIC core basket is a 304 stainless steel cylindrical shell positioned |inside a 304 stainless steel ther 1 shield. The overhead shielding consists y

| of a set of 2-inch thick 3p4 $$ai R tQepl plates attached to the SIC core g
i

basket to provide radiadaAhfel ing defing,gandling. The core basket I
I

Y,523 pounds. |j weight is approximi

|
The S7G core bakht is an Inconel 600 cylindrical sFE)l. A 304 stainless j
steel laminatesDplate (8-inches thick) with lifting'Titechments is attached i

i to the top of The S G CB to provide radiation shieMimf during handling. The ii r

s roximately 8,873 p ''/ A I
1. core basket % gh

'

' adiated b ponents positionedgel c
- ofThe packag ay alte a

| within an ' irradiated ' ts ar f(ICDR) whfch is placed in an ,

53G CBDC. Qe ICDR i@ dis
1rf& app' tsly 128 inifes high and 80 g

'

i
inches in g ameterA n6 gneo to de M)e 531LTBDC. The ICDR |i

| consists or a ce &M ' nded%y 23 $torage tubes, a top I

I plate and @ yli upp M |11 6 ertcyljdder dPHY-80 steel, has |

I~ ll thickness,;and is 117 inches
| a 36-inch outer d rean N u a

|s joi 11 incide thegnter cylinder. Thehigh. TherQe96i anO the S3G CBDC is iFthiflCDR,y~
etf'lle

i
total weight of the'4

I approximate 1 ,000' pounds. /f'] f- |:

| y |
4

| (3) Drawings /) h |
| 4 $ |

'

| The packaging is constructe d -idkacgor e with Bettis Drawing No.1527E40 ir

I for the S3G Core Basket Assem6)y afb Drawing No. 152D7009 for the SIC - l

I Cr.e Basket Assembly and KAPL Drawing No. 232B4874 for the 57G Core Basket |

| Assembly and KAPL Drawing No. 978E644 for the S8G Irradiated Components. |

|| (b) Contents
| |

| (1) Type and form of material I

I I

| (i) An irradiated core basket either the S3G, SIC or S7G and S5W CBRC. The I

i
shipment may include surface contamination in the form of activated |

| corrosion products and for the S3G core basket approximately 8 gallons i

I of residual water. |

- 1 I

| (ii) 58G irradiated components within an ICDR. The shipment may include I

lsurface contamination in the form of activated corrosion products.
gi

i i
I I
I | ,

;
| n2
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(2) Quantity of material in package

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

One irradiated core basket and 55W CBRC as described in 5(b)(1).
Surface contamination not to exceed 20.6 curies for the S3G core
basket, 7.45 curies for the SIC core basket or 1.2 curies for the
S7G core basket. The activation level of the irradiated S3G core
basket is not to exceed 131,000 curies; the irradiated SIC core
basket not to exceed 20,000 curies, and the activation level of

j ; the irradiated S7G core basket is not to exceed 140,000 curies.

(ii) Item 5(b)(1)(ii) above: 8REGO,
ane4, including 141 tu(trument lines,18 lower$Irradiated c'

control driv ehfianism assemblies, 4 filisipeves, and 1
instrument Surface contamination not(tp exceed 65.5 curies..

Activatio vel of the irradiated components to exceed 2,440 curies.

6. Shipment of an i iat(d43G core basket must be ade no ep, lier than 75 days
f'~ . -after reactor st wn.

7. Shipment of an [wradiate bakt)ust e no ear Apr than 60 days

}Q; after reactor down.

Shipment of an adiated;S74 basket m ade/no earDer than 180 days
.

after reactor dow i' y,

, .
9. Shipment of S8G M adi ponents ,must ! ade w iarlierd hat 100 days after

reactor shutdown V 5 - ~f i=Q
"

h 't '

CFRParN1:10. In addition to the uirements f art o

et the f 1 hingAccepan sts and Maintenancetp/(a) Each packaging m
Program:

Yf k kS3G Core Basket

Section 8.0 of application dated June 1980 j

ISIC Core Basket

- Section 8.0 of application dated August 1983
,

S7G Core Basket
,

~

Section 8.0 of application dated May 1987

58G Irradiated Components

Section 8.0 of application dated September 1991

513 | |
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Page 4 - Certificate No. 9786 - Revision No. 3 - Docket No. 71-9786 ,1
1

I
(b) The package shall be prepared for shipment and operated in accordance |

with the following operating procedures: 1

I

|S3G Core Basket
'

Section 7.0 of application dated June 1980 i
i

SIC Core Basket i
I

Section 7.0 of application dated August 1983 |

!S7G Core Basket

Section 7.0 $ io d e 987

S8G Irradjhd Components [b |
V I

Sectip.0 of application dated September Ix91) i

AExpiratid Q at h ust 31, 1996. ' I10.

b

S3GCoreBas<ketDisE4 O Y s]
g. g3EEE9E

O
|

s Pr port f2 Packaging, Il#Ioe n=r 5aiet e
WAPD-RE0(C) fl{g, dat une D, it rW vjhion 2, $3ted May 5,1986). I

~

,.

DE$F l

Core'Jasket-T(@ermal Shield Assemblyj
UJ ! j c

,

Safety Analysis Rep _ l p i|

intheS3GCopaske, y ij C5 TS, da ' August 1983. i
'

p Containe$SafetyAnalysis !the Sh ge57G Core Baske 1

Report for Pack dated May IY8g. b |
58G Irradiated Comp sintheS3GCoreBasket6thposalContainerSafety |
Analysis Report for Pa agt R ision 2, d ted September 1991.

DOE memorandums G#7627 dated Nofsmb 16 983; G#C86-3736 dated May 24, 1986; I

G#C86-3750 dated July 15,1986; G#87-5663 dated July 7, 1987; G#91-10937 dated 1

July 31, 1991; GiC91-11007 dated September 18, 1991. |
FOR THE U.S. NUCLEAR REGULATORY COMMISSION !

I

I
I

Charles E. MacDonald, Chief |
j Transportation Branch j
|

Division of Safeguards |
NOV 19151 and Transportation, NMSS It

f
I

Dates |:

|

|

|

'
514 l
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U.S. NUCt. EAR REGULATORY COMMISSIONsenc Pones sie
*= CERTIFICATE OF COMPLIANCE

| ''C'"" FOR RADIOACTIVE MATERIALS PACKAGES

1.a CERTIFICATE tt REvtssON c. P E I CAT N SER d,PAGE NUMBER e. TOTAL NuMsER PAGE

, PREAMSLE
a. This cartrhcat.e is issued to certify that the packaging and contents described in ttom 5 below, rneets the opphcable safety standards set forth in Title 10 Code

,

f
of Federal Regulat6ons. Part 71,"Packagmg and Transportation of Radioactsve MatenaL"

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

1 THas IS ISSUED CW THE BASIS OF A SAFETY ANALY$rS RE T TH GE ES OR PPL ON

U.S. Department of Energy AlW-3 Power Unit Shipping Container
Division of Naval Reactors Safety Analysis Report for Packaging
Washington, DC 20585 dated, August 1980, as supplemented.

f- bit 71-9787_\v s. oOCicET NuueER

ett to le conditional upon fulfilhng 5 roments of 10 CFR Part 71, as apphcable, and c ddions specified below,

Q Q|
5.

/ g- $| (a) Packagingg) Q

&'A1WPower Unit Shippi^$CNtainer J)PUSC)
,4o

| (1) Mod $fNo.:
N m q @/ (,/ +

i (2) Description t M r 9
' x G1 Li pre O

#
The packag.enisMrig'ht CircH12 AUridrical steepareldment. A moduleI

| support tievjte.h'yuntNr4 r ,and.an energy absorber are

a% ached-Ethe top;5hMa ag.otecHon cover;.M~ackageMThemodulesupportdeviceisi

secured t'6%fhsjoweribatt ter flangesith the. 3-inch diameteri

shighng sttidii*.endti~sbiF?diemMyrsteds.2 bittleditkEitheMaper clampdnd cradle assembly with|
fortF2.25-iridi~4 Tame Modsle support cylinders (with!

lockiawf nuts) andCrontroMod'hoWown devicesJprevent fuel module or

contrb)@tge1 side walls"eltopdiunctuife pro 3pctnn cover, with 4-inchandT S-inch thickJteel top plate, fits down
d motion. 7h

thick s 3.

over the eggerate assembly and attaches 3to 'the bottom plate of the model|

| support device with forty 2-inch diametbr bolts. The top energy

a height of 25 inche"hncSouter dhineter, a 54-inch inner diameter, and
absorber, with 1iF86!

s'ishoeldsd to the top puncture protection cover.
|

At the bottom end of the AlW-3 PUSC, a 4-inch thick steel puncture
protection plate with a diameter of 50.5 inches is attached to the
bottom of the power unit thermal shield by eight sets of U-bolts. A
bottom energy absorber, with an 89.25-inch outer diameter, a 52.5-inch
inner diameter, and a height of 36 inches cover the bottom puncture
protection plate and is attached to +.he thermal shield of the power unit
with twelve 0.875-inch diameter bolts. The support barrel, which is
part of the power unit assembly, and a stainless steel plug / band
assembly, which extends around the outside of the support barrel, '
provide puncture protection for the sides of the power unit.

-

.

1

515
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U.S. NUCLEAR REGULATORY COMCISSION" " " " " ^ CONDmONS (continued)- ,

i Page 2 - Certificate No. 9787 - Revision No. 2 - Docket No. 71-9787 |
I
I

l 5. (a)(2) Description (continued) |
'

| For shipment, the loaded A1W-3 PUSC is secured horizontally in a |4

shipping pedestal. The shipping pedestal consists of a base on which'

i two support beams are mounted horizontally with rubber shock mounts. The ;ii
'

i base is bolted to the deck of a 300-ton railcar and to four stop blocks i

I which are welded to the railcar deck. The PUSC is secured to the :|

8 shipping pedestal using the upper clamp and cradle assembly and the |||

center and lower yoke / saddle assemblies. The yokes span across the ||
| upper side of the PUSC and are attached to the support beams while the l i
q saddles suspend from the yokes and support the weight of the loaded i
1 . PUSC. A 0.25-inch thick i a cover is used to enclose the entire n

A1W-3 PUSC for I
,

.

The loade M PUSC (excluding the 3% ng pedestal) is 349 inches |g

( long, ha uximum diameter of 134 inch ,and weighs approximately ;'

397,00 nds. G |
'
IN (3) Dra f g

Thd4pickage tructed in e ' with tl drawings, figures and |
| s%hes inc1' i th c i. , cuments References, below). g

p
'

I (b) Content 4
_ _ rg -,

e. ( P 1' ;

'
One uni iat W- ut i r n .

.
g (c) Fissile C sI I i

I 9 s iq

; I 6. Control rods an ptroT go es in ed in the power unit as i~ ~

II described in the licat on. u '
; ,

ments of Sd art G of 10 9
t 71:7. In addition to the

,, ,
;

| (a) The package must pr red for h nhndoperatedinaccordancewiththe p

Operating Procedures i e Fpplication. Ii

|
'l'

n (b) The packaging must meet the Acceptance Tests and Maintenance Program in |
| | Chapter 8 of the application. g

8. Expiration date: April 30, 2000 i
!

I '

| |*

I I
I I
I I
I g;

I I
i I |

I I
' I

I
,

I
I

I I
! I |

s15
,. . . . . . . . . . , , .

.
.
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I""C'*""" u.S. NUCLEAR REOULATORY COMMISSIONconomous (contmu.a;,

I

j Page 3 - Certificate No. 9787 - Revision No. 2 - Docket No. 71-9787 !
! I I

j l

: REFERENCES |

)- - A1W-3 Power Unit Shipping Container Safety Analysis Report for Packaging, |
; WAPD-RE0(c)-118, dated August 1980. I
-

I

: , Supp?ements: A1W-3 Power Unit Shippiog Container Modified Top Energy Absorber Revised I

: Safety Analysis Report for Packaging, Attachment I to WAPD-REO(c)-Il8, dated February |
>

1985; and Naval Reactors Memorandum G#94-03572 dated November 4, 1994,
i

4 "

| |
'

'

| FOR THE U.S. NUCLEAR REGULATORY COMISSION Ii '

c
i | y Cass R. Chappell, Secti ader |

I| j

Cask Certification Sectiab/pBranch || Storage and Transport e, Division of Industi g g x'. i
30051994.11, Medical Nucle , NM S |i

() I1
- N

'

W Date: b 7 IO II I n
<I 4 e n I

| / 5"
l / 1%

i I Q lNgc| |
@ jey

4r> * * * * + +o
, , I

| |:

| ji

| | |
I I.

I I
I I
I I
I I

i I |
l |<

| 1

., I I
i I |
| | |

I I.

I 1

||
|

I
!

|
51*7 i
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E"" CERTIFICATCOF COMPLIANCE
Ir -* cra 7' FOR RADIOACTIVE MATERIALS PACKAGES

'

: . cenTwcArs nuumen a neve m p egn s PACMM IDEWICATCN MSER g PA N SER i MAL MER PAOf8
,

f1 't I9788 7 'lltA/Q7AA/R/II)
* N.nmcm. is is.oed to e.rufy inn th. p.ca.gmg nd con =nts de. crit =d in we n s beow. moms the appucabio esfer maaarm eet forth in Tme io. codeI

i of Federal hoguistsons, Part 71 " Packaging and Transportation of Rad 6oactive MetenaL'' I
.

I
b. This ceruficate does not rehove the consignor from comphance with any requiremoryt of the regulebons of the U.S. Department of Transportation or other

1
apphcable regulatory agencica, including the government of any country through or ento which the packa0e will be transported.

I

I'

* '?",,iu'Mo*^J,',,*,','''' " '"' "^** ' ^ *"'" ^"^"* "'r's7%JEf,Trr'5'o'?"nE#'SPu^!,*c"arim I
a l

.

i I

U.S. Department of Energy Deactivated SSW Reactor Compartment Safety I

i Division of Naval Reactors Analysis Report for packaging dated July 1981, | ,

nted. |i
Washington, DC 20585 asgl

hagag. IA . wear uu.mn

to is conditional upon fulfishn roments of 10 CFR Part 71, as opphcable, a d c ons specified below.

e o je
,

(a) Packaging

(1) Modfil,Nos. : S acc.or t Reactor partment, g,

55W Re r CompartmentS lor t .. g

i'< r ( 1 o i
1(2) Depiptio

'
l

ThMcka s a it a L ; uel 2C, S3W, S4W, or S5W g

Reac rC t i t u ! H sep ' fro e remainder of the ;
su ne u i e I 1 a pme' sea all openings and i-

atta gh 1 4 ekage 1, the reactor i-

compa nt f hs o inment heads which are added I

to the cage befoTe , hip's and the containment I

bulkhea fine the pa ntain nt ries. There is an |
overhang e hull structure beyond t kheads at both ends of the

. g

package. Th st gth of all package b ary closures is equivalent to g

Q The deactivated reactor plant Ithe strength of bul ea*'

remains in place t r or compartment during shipment. The I
Iplant is defueled and dra d except for small inaccessible pockets of

liquid, primarily water. Potentially radioactively contaminated |
components and piping from other locations in the ship may be placed g

within the package and secured. I

I

The S2C package is approximmly 42 feet long and roughly cylindrical I

with a maximum diameter of approximately 23 feet. In addition, the S2C I

package has a concrete-filled tank exterior to the hull at-the top of the |
package. New containment bulkheads made of HS steel are added at each i

end of the package. The hull is constructed of HY-80 steel. The maximum I

weight of the S2C package is 1,344,000 pounds. I

I

IThe S3W Reactor Compartment package is between 46 and 48 feet long and
approximately cylindrical with a maximum diameter of approximately 25 |
feet. The S3W package has a concrete-filled tank exterior to the hull at i '

the top of the package. The containment bulkhead may include existing I

ship structure which has been sealed to form a watertight bulkhead. The I

hull is constructed of HT steel and the containment bulkheads are HT or I

HS steel. The maximum weight of the S3W package is 1,588,000 pounds. |
|

..... . .... . ' '518
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E''*"''** Cpes ww u.s. NUCLEAR REoULATORY COMMISSION

Sage 2 - Certificate No. 9788 - Revision No. 7 - Docket No. 71-9788 !4

I

a i

I
1

'
.

|f 5. (a) (2) Description (Cont'd)
1

The S4W Reactor Compartment package is approximately 45-1/2 feet long and gi

approximately cylindrical with a maximum diameter of approximately 25 i
feet. In addition, the S4W package has a concrete-filled tank exterior I

e

j - to the hull at the top of the package. The containment bulkhead may I

include existing ship structure which has been sealed to form a i
; watertight bulkhead. The hull is constructed of HT steel and the g;

,
1

containment bulkheads are HT or HS steel. The maximum weight of the S4W i
'

e
- package is 1,801,000 pounds. I

|
! The SSW Reactor Compartempt E3 @ between 35 and 45 feet long and |approximately cyligh )@wi%R 4- diameter of approximately 33 y

I feet. The f acwntainment bulkh include existing ship g

structure w Fras been sealed to form tight bulkhead. The hull g

; is constr of HY-80 steel and the contai bulkheads are HT, HS or |
pounds I

2,262,40,o@geis2,160,000| HY-80 st The maximum weight of the 55W p
for all other I

i for the and 585 classes and is
classeg x / j., |

'

(3) Drawi ()
The kage is ed n'a co I p ith the M ings, figures, andr I'

= 4
' upplement (see References, Ii sket s inc1 de

: : beloff= |
!(b) Contents ,

h\
,

i
- %

t theS$gS3W,S4W, ors 5W HActivated tu _ "
-

' "

reactor ves compl@ ,% n nger Tn (S5W package only), ;
and other mis aneous c d wit dioactive corrosion p

4

; products (cru much as 2 ns of resid iquid, primarily water, !-
,

some of which co low level ra ioactivity, 1so be present in the
;
' package. 1

| Ion exchanger resins wit pk3kckes f Co-60 may be shipped in the 55W
j package. :

,

,

6. The aft containment bulkheads and stiffeners, horizontal divider plate, and any :
j structure between the pressure hull and the outer non-pressure hull must be

'

: recessed at least 7.0 inches from the aft end of the S5W package, or at least 15.0 ;-

inches from the aft end of the S2C, S3W and 54W packages. The forward containment!

bulkhead and stiffeners, existing tank stiffeners, deck structure, and horizontal4

I girder must be recessed at least 15.0 inches from the forward end of the S20, S3W,;

! i S4W, and S5W packages. y
\

i 7. The Lowest Service Temperature (LST) must be determined for each package. i
The package shall not be shipped unless its LST is less than or equal to the

i normal daily minimum temperature expected during the shipment of the package as
,

i determined on the basis of weather forecasts.
I :

['

i r 4
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U.S. NUCLEAR REGULATORY CoMMISSloN
[$ * " CONDITICNS (contsnued)

!Page 3 - Certificate No. 9788 - Revision No. 7 - Docket No. 71-9788,

I-

, I
'

I
' 1

; 8. For S5W ships with a maximum of 3.1 curies of Co-60 on the ion exchanger resin at |
1

the time of shipment, the shipment shall not occur before 365 days after the final i
; reactor shutdown. For S5W ships with fewer curies of co-60 on the ion exchanger i

resin at the time of shipment, the minimum waiting period may vary between 185 and I

365 days. For S3W and S4W ships, the shipment shall not occur before 6 years and I'

1 10 months after the final reactor shutdown. For the S2C ship, the shipment shall I'

i not occur before 9 years and 3.25 months after the final reactor shutdown. |
9. Additional shielding may be provided on the exterior of the package by steel |

'

plates securely welded to the package surface so as to remain in place under I
- the hypothetical accident conditions in 10 CFR Part 71. I

10. In addition to the require uh CFR Part 71:

(a) Each package must kreparedforshipmentandi ated in accordance with !
I

q the procedures ibed in Chapter 7.0, "Operat rocedures", of the I

-

j application. I

I g I
,

l (b) Each packa us ' , tested and maintained i c' rding with the procedures |<

' 1 described hapt " Acceptance Tes aintenance Program", of the y

] applicati - Q g
'

-

.

3 O |
'

P 9711. Expiration da Decembe ^

- _ f / |m "._-m g g[f g
| h ~

|
E Deactivated S5W React,aq Co B . A i

~

> Rep , for Pa g aging, i
WAPD-RE0(C)-250,dat4&*uly

_ , g i

g Supplements: Naval R ors emo d dated h 29, 1990 and 3
,

||I suppleme d July 6, al actor orandum Z#C90-14456
I dated Augu 1990; Nav eactors Mem m Z#C92-14438 dated |
| August 3, 19 Naval Reactors Memorandum 93-00069 dated October 14, 't

dated March 16, 1995. fI%95-001131993; and Nava Repr e an

i FOR THE U.S. NUCLEAR REGULATORY COMMISSION |;
I ||

w '?
g Tf
p Cass R. Chappell, Section Leader |
N Cask Certification Section ,
I Spent Fuel Project Office p

| Office of Nuclear Material I
Safety and Safeguards Ir

'

g Jate:
ii

| |,
1

I
N lg 520 i
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u.s. NUCLEAR REGULATORY C002888880N| sene comes sie
au CERTIFICATE OF COMPLIANCE4

'*"" FOR RADIOACTIVE MATERIALS PACKAGES

t a.CEMTFICATE D REVISION ER c. PAC 1 UMBEA d.PAGE NUMBER e. TOTAL N .ER PAGES

. PnE m .La
s. The certsfcate is issued to certify that the packaging and contents desenbod in item $ below, meets the applicable safety standards set forth in Title 10, Code

of Federal Regulations, Part 71,"Packagmg and Transportation of Radioactive Material"
; '

b. The certificate does not rei, eve the consignor from comphance with ny requirement of the reguistions of the u s. Department of Transportation or other
apphcable regulatory agencies, includmg the government of any country through or into whch the package will be transported.

3. THis is asuED ON TtE BASl8 OF A SAFETY AmeALY$18 REPO T ES N APPL ON

U.S. Department of Energy Safety Analysis Report for Packaging for the
Division of Naval Reactors A1W-3 Core Barrel and Thermal Shield Disposal
Washington, DC 20585 Container dated April 1982, as supplemented.

k b71*9789_g ooc ari E

. - - ~ ~
This certif>cate is conditional upon fulfilling the requ6rements of 10 CFR Part 71, as appicable, and the condshons specified below,

Q Qi s.

(a) Packaging g y y$,

(1) Mode %/No.: Alk-3' Core Barrel and,Jhbij Shiefd Disposal Container
#

k @5' i W G
(2) D iption ,h,

The-AlW-3 tore 3arhe]pnd-Nerma} Shield Disposabfontainer

th'ici cyl@foder.Fisgae ."p1t MtlesEd cylinder consisting of a 6-inchhnchIthkk bottom' plate)(at the center line),
(41M-3 CB DC

body 4(a i

and412-fgeht#1ckh y [at the center line . Both end plates are

rin"g&an ove/all height of 185 inches
loaded shipmect. The container is

welded to thehxyUnderjASTM'R73 UsCconstrbetedis1 eM
(fromAottom'of chishijng/rfng[to tipIlof lifting' lugs). Both the support

; flange.4nd the side cr41shingming4drich extend from the container
cylinde/popyhaveanout'sid6diameterqf(122 inches. Additional

. shielding 4pprovidedaroundthecontainercylinderbyanupperand'''

lower annular sgield plate.y y ,A.& g,

s r,

The A1W-3 CB/TS DC is'used fort hipment and disposal of irradiated and
contaminated A1W-3 components. Maximu;n weight of the package is
approximately 243,000 pounds.

(3) Drawings2

The container general assembly is shown in Westinghouse drawings
1573E43,1573E40, and 1573E49. The packaging is constructed in
accordance with the description and drawings contained in Bettis Atomic
Power Laboratory Safety Analysis Report dated April,1982.

:
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u.s. NUCLEAR REGULATORY COMMISSION"j" " ** cowomows (continu.a,

I

Dage 2 - Certificate No. 9789 - Revision No. 1 - Docket No. 71-9789 |
|
|

(b) Icontents i
I

(1) Type and form of material |
;

Irradiated Core Barrel, Thermal Shield Assembly (inner and outer thennal || ,

shields), thermal shielded shock ring (for shipboard shipments), and |

irradiated Thermal Shield Lower Plate Plug with up to 12 gallons of il.-

water and surface contamination in the form of activated corrosion -l

' " products. |
r

,

i
L (2) Maximum quantity of material per package |

$rM erial contents (crud and|| The maximum qua i
I

ska exceed th ies specified in Section
activation)pafety Analysis Report |

1
"

1.2.3.1 of

: 6. Shipments shall no made prior to 180 days after fin eactor shutdown for I
shipboard compone or 2-1/2 years after final reactor down for prototype i

Icomponents. A.

; 7. In addition to k requi f Su tG RPartg |3

l (a) The cont er top c op t -t er) weld 11 be performed in !
-- accordan54 with West d

_

and 2031 I

#

(b) The pack aus |' ted accordance with the, , ,

pp{ , on. |p[ Operatin oce n a i t f'

tg 'n Mai ance Program in !tC (c) The packa su y | r

Chapter 8 he a on. Iy

8. Expiration date: , 2000 | ]
REFERENCES |[ h

Safety Analysis for the AlW-3 Core rkkhal ield Disposal Container,
[; WAPD-RE0(c)-302, dated April, 1982. J

Supplements: Naval Reactors memorandums G#7486 dated May 12, 1983, G#C89-2829 dated |
[|April 19,1989, and G#94-03572 dated November 4, 1994. ||

l

(p; I
FOR THE U.S. NUCLEAR REGULATORY COP 911SSION |[

!#' '
-

c # !
I

[ Cass R. Chappell, Section Leader
I

F Cask Certification Section
Storage and Transport Systems Branch !- - . . .

_ c. ; Division of Industrial and i

'E 0 5 Ig- Medical Nuclear Safety, NMSS I
I Date:
I

i
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CERTIFICATE OF COMPLIANCE**>'

'**" FOR RADIOACTIVE MATERIALS PACKAGES
* ^ ' " " ^ "

acentwicArn auffl0 '""'""T*" ''*1^Sd/NEo*/d%"''" "'*1""**" '' *'' " 2,

enam a
a. This certificate is issued to cert #fy that the packaging and contents oseenbod in item 5 below, meets the applicable safety standards set forth in Title to. CodeI

of Federal fugulations, Part 71,* Packaging and Transportation of Radioacthre Matenal" j

b. The certificate does not reheve the consignor from compiiance with any requirement of tne regulations of the u s. Department of Transportation or other |
apphcaole regulatory agencies, ancluding the government of any country through or into which the package wili be transported.

3 THIS 48 IS8UED ON THE SA858 OF A SAFETY ANALYSIS TH ES O PPL CA

U.S. Department of Energy Safety Analysis Report for Packaging for the
Division of Naval Reactors A1W-3 Holddown/ Support Barrel and Shroud
Washington, DC 20585 Di posal Container dated November 30, 1982, ,

' J as ; g (ot,ed.
;f4_\D 471 9790c. occxev wweta

,

' CcEte i. condenonai upon fumnag, eda r.ments of io cra enri 71, s. appiicabis. andheepons pecified below.
'

| (a) Packaging DN A7 5
I14.,341olddown/ Support Barrejiand Shroud Disposal(1) Mod o.:

Co g ner (AIK . /SB & SDC), /_y g)7
n - m , ; ,

(2) De(ription 1 (")j 1

Thhe1W-h B"
,

is a clos nS) steel cy13drical container
consJ stin an1 *nttta plate (a,tMts centerline), an
8.00 inch ,to lthenterljas) anFa cylinder of four!

inch)all tidskpess 'l Iprovidedsn'the dside wall of the
' ' cylipder an&sp'% hat;

~

face nfath'e bot late to aid in
, positioping the contatanry ^ tent 1F;2fbur thi# 11ed rectangular
j suppolt posts which airwelde'd'tolt6e bottos31 ate pads maintain the

holddown,Aigrel assembTy9'tFheighFof approximately 33 inches above

the top covef diameter is 112.50 inchest,,af4he cylinder is 105 inches,thebottomAate. The outside diameter'

ilnd the diameter of the bottom
plate is 121 inebs
portion of the cylinhjAdditional sMelding is provided at the lower.

The overaT1{a TR"indh'high by 3.5 inch thick annularbpa

height of the container, including theshield plate.
lifting lugs, mounted on its railcar pad is 137.12 inches above the
railcar deck. Total weight of the package is 160,000 pounds.

,

(3) Drawings

The container general assembly is shown on Westinghouse drawing 1526E20.'

The packaging is constructed in accordance with the description and
drawings contained in Bettis Atomic Power Laboratory Safety Analysis ,

IReport dated November 30, 1982."

1

1
:

b
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U.S. NUCLEAR EEGULATORY COM21SSION% *" " coNDmONS (contmuod)
I

a ge 2 - Certificate No. 9790 - Revision No. 1 - Docket No. 71-9790 |n
|

|

| (b) . '. Contents |

! (1) Type and form of material |
'

1 I

I
Irradiated holddown barrel, support barrel and shrouds. i

I

II (2) Maximum quantity of material per package

i The maximum quantity of radioactive material contents (crud and |
| activation) shall not exceed the quantities specified in Tables 1.2.3-1, e
I and 1.2.3-2, in the Safety Analysis Report. I

t$l8 M final reactor shutdown for6. Shipment shall not be made p o
,Ig shipboard components, or rs after f r shutdown for prototype i

components. G i

7. In addition to the rements of Subpart G of 10 CFR Ph 71:
|
| (a) The contairpatgWe 1e (top plate-to-cyl

e hall be performed in 1
.

accordance WRh ause Drawing 201 pg

operatebaccordancewiththe !h (b) procedureM)pemustbe y"Each pack r

.0,;(
Procedu@", of the iI escribed ter

l8 applicatiM.
' -

anc ith the
M,s

:
1. )

(c) Each pac mu t r
ta ests Maintenance g

'procedure escr "'
Program", the i e g

8. Expiration date: N 31, IL w

|k R Q
1 Safety Analysis Report for thehW-3 Holddown/ Support Barre nd Shroud Disposal !

.p j| Container, WAPD-RE0(c)-448, dated N 30 19

| Supplements: Naval Reactors Memorandum G#74 dated March 31, 1983; G#C89-2829 dated
' l

April 19, 1989; and Gf94-03572 dated November 4, 1994. |

I FOR THE U.S. NUCLEAR REGULATORY COM4ISSION !

| @a4ph ,!
# 1

Cass R. Chappell, Section Leader !
Cask Certification Section I, Storage and Transport Systems Branch I !

y
Division of Industrial and I

Medical Nuclear Safety, NMSS |ggg
!1 Date:

I
'
I

q I
| 524

i
____________________________________________________

_ _ _ __ _



____ . _

g..
|. . . ..... .......................... .. ... ..... ....

E """ CERTIFICATE OF COMPLIANCE
# C'" " FOR RADIOACTIVE MATERIALS PACKAGES I

I
wicars wuusen n.ncvision wuusen s.Pacnaos soswiirication muueen o.paos Nuusen .. rotat muusen Paoas

$Y91 3 USA /9791/B(U) 1 4
i4

|
'

t ensausta I

a. This cwtincate e ie.ued to certify tnat the packaging ano contents seecrioso in lism s meiow, meets the appaicabie sef ey stano ros set forin in Titie so, coo. I
of Feoeral bgulatsons, Part 71, * Packaging and Transportation of Radioactive Material" |

I, b. This certificato does not reheve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or other
apphcab6e regulatory agencies, including the government of any country through or into which the package will be transported. I

I

I

* * * E E'Io'''d' E** J"**' ''''' '" ^ **"" ^*^"*'* "'IrENoMa*c^#8,'*8M"onTA "
s t lCArlCR

U.S. Department of Energy PWR-2 Lower Core Barrel Safety Analysis Report I

Division of Naval Reactors for Packaging dated January 1982, I

I
asguplementedWashington, DC 20585

P.S d$G 6.19791 'c,

c ooexrTwuusen 7 I._ t1 -
Ia cowomous s (> W,

m. cetmcaw i. conoitionai upon summnage.quirernonis of so crn p.rt ri, a. .ppocaos.. and ine consition. cif a noiow. j

e o |
*

.

; (a) Packaging g ~Qg g$ i

an Disposal Container !(1) Modef$d.: Nf2)1.owerCoreBarr N2,

Ig a n O
'

; c~
I(2) Description - rT 4x

% t 'A O |
*

~

The backage Eonsis 'G dia . -2 Jower ejtre barrel (LCB) and i
irradfjitted MiBR csufonents - ly M an/S8G prdtstype core basket |

assehbly pahiged'W5j 'ma{nonp
'osa ctnt'ainer I| | drj

ackag T ~'ghs k-which is placed inside
,

I an outer shff ~'contii f!7 roximately 400,000 1

|| pounds $
- "JG ' j~'# :! %

cm Vir r

inc-mhhi7, steel cyp 5er,127 inches in |
.

| Theouter*conta"inerDs4-,

| outside 'dtbeter, 212 i besponcj, Mth two 6'qnch thick end plates. The |

I bottom end'pf ate is welde'd/tethe cylinder, with' a full penetration weld I

and the top in,d plate is bolted with 107g4Ynch diameter fasteners. || |

i | The package is eqd$pedki,t,h,,1wq'.2.hch thick by 10-inch long |
l

| circumferential impact 9imtter r%gs on the side, two concentric impact i
I limiter rings on the ends, and aluminum honeycomb crush blocks in the top I

'

i I and bottom spaces between the inner and outer containers. I

; I I

| The container is supported horizontally on the railroad car by eight |
i gussets attached to two horizontal plates. Each plate is bolted to the

i
'

I top flange of an I-beam. The bottom flange of'the I-beam is bolted to a |
4

I 300-ton railroad car. I
'

'
I I

I I

I I

I I

I I

I I

! I I

1 I I
i I

I I,

I I

I I

I I

| 525 I
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Page 2 - Certificate No. 9791 - Revision No. 3 - Docket No. 71-9791 |
|

l
.

1.

5. (a) (2) Description (continued) |
The inner disposal container is one of the following designs: |

I '

(i) For the PWR-2 LCB and the irradiated LWBR components, the inner l

container is a cylinder with two steel shells containing lead in I

between. The inner container is 117 inches 0.D. and 181 inches I

long. The inner steel shell is 1.0-inch thick and the outer I
steel is 0.5-inch thick. There are 4.25 inches of lead shielding |between the shells. The inner container is supported radially in y

r Q'2!rfhtP Q i g , one at each end, which have a
gthe outer con'

0. ./ The inner container is centered Iradial c1 a
'e outer container tfyAye I

hebottomendoftheinner)aluminumhoneycombcrushaxial)
bntainer is a 4.5-inch IblocicV

thN) plate. Thetopendoftheinner(containerisan8-inch j
( plate attached to the cylinder with 0 one-inch diameter i

fa ten rs. A spiral-wound, graphiJe411'le j asket is located 3g

twean' bolted cover and t Under. M he gasket is- I

eloa he 40 bolts, 'eanap41edtorqueof700 I

1
t r er de primarfly from HY-80 steel,

'bex-lb. cept fd
fead ~ieldi jthe top c #er, which are made ,|

(fromAST$A 8 %(1

(ii) h For . e'lS8E tm era ~ ~ ass'edbly,,'the inner container I

(f)isa^ i der'| h :Id F approximately llPinches, and an I

I
overQ h n4 |i n es, cons @uctetfrf 304 stainless.

'|4 riches tS(sver, with a 4-inch
'

eel W itk
thicid pl ate. The cover ick

ther ' asea]4[ eld. An 8-inch wide, I. Jtta th to
3V h thick gui g'Qs pr ided25fnchesabovethecontainer I

bo ate to pr deaclosefit(6tweentheinnercontainer I

Iand radiated cargo. A 12-inchide,1-inch thick ring is
welded t e outside of the imper c'ontainer near the top of the |
container t ta&ilishta r The i

inner container tS ce75ere#se" fit with the outer container.5' axially in the outer container by the -

1

aluminum honeycomb crush blocks. I

l
J

(3) Drawings |
|

The packaging is constructed in accordance with Westinghouse Drawing Nos. I

1575E12 and 1574E96, and General Electric Drawing Nos. 977E709 and I

977E467. I

I

I

I

I

I
i

I

! I

I
'

I

|
4

I'
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jPage 3 - Certificate No. 9791 - Revision No. 3 - Docket No. 71-9791
l

. l
. l

I |.

(b) Contents | |

(1) Type and form of material !
|

(1) An irradiated PWR-2 lower core barrel and the following LWBR I

irradiated contents: (a) six blanket support tubes, (b) 11 seed .I |

support shaft assemblies, (c) seven sectioned flux thimbles, and (d) I
'

five sectioned BIF supply tubes. In addition, the shipment may |
| include approximately 33 allons of residual water and surface

i

fgv ed corrosion products.contamination i t

(ii) An irradiatadp prototype core bas to ssembly, including core I

basket-t(elupal shield and six surveillanE9 trains. In addition, I

shipment y include approximately 8 gallong*ef residual water and j
surfag@ontaminationintheformofactivat(dporrosionproducts.

(2) Quangyo terial in package ; - |
;

ited g;5,fb)(d C(i) Fo e cont

Oncfirradiatebles core bakel \assendly and ir lated LWBR !
'

strtreturalg as'
itd Talt) M13 Surfacec~irel and LWBR

ontamination not to Ii

dower /cfre ba I

'

j exet%d Ill. r i rrMi

| st(f)tur E' 4 3!E H OBMr^1es'.j;sP P I
'

% )%1
J h hF

w :y 7; 4 Ia t

'

| (ii) For g co isi

One ~ iat S8Cyprot[typescore Mdt assee@y, as described in-

I'

Surface ' ontasitutidVibt to ' ed 148 curies. The I5(b)(1 ). r
irradiat omponents nott'th-exceed 29,900 Dries. I-

Y ':
The package will be opera /e)d in,accordance with the procedures described in Chaptert lt 6.

i7 of the application and NavalJeaq$ ors det'ghe G194-452 dated March 28, 1984, or in
Iaccordance with Naval Reactors letter Gk92-B3331 dated January 29, 1992. The -

|

| package Mill be tested and maintained in accordance with the procedures in Chapter I
i 8 of the application.

|
| 7. Expiration date: December 31, 1997. |'

I

I
; I

! .I
1 I
i

I

i I

Ii

I
I'

I

I

I

I

I
'

I
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,a: rua.< va " ' ' '' ~ #~" '

conomous (continued)
I*

I

: Page 4 - Certificate No. 9791 - Revision No. 3 - Docket No. 71-9791 |
I I
'

I
.

- 1

I

1REFERENCES
,

I
| PWR-2 Lower Core Barrel Safety Analysis Report for Packaging, WAPD-LP(CES)CS-670 dated i

January 1982. I*

I
i

Supplements: Naval Reactors letters G#7241 dated December 2,1982, G#84-452 dated I

March 28, 1984, G#C92-03331 dated January 29, 1992, G#92-03546 dated June 5, 1992, and I,

j G#92-03589 dated July 2, 1992. | .

QF@$gs UCLEAR RE LATORY COMMISSION

| b A[ l

D Charles E. MacDonal43, hief |:

g Transportation Brancr i;

Division of Safegu eds+ nd I1 <~s
CQ N: Transport -'NMSS A I

j

Ci
AUG 0 719 c,'c) f Q ij Date: e N..y g[ ;

#'
i CQ $1f fo.1 |e Iea v ,'

o$s%4
. Y n% _

F @ g|,?R
ur /, |'

3% )O || @

%liLikg g |;

bdaf%di S ||
"

p;
& 94 g 4 )1 .

i !
I

.

I
I
I
I
I
I
I
I
1

|
1

<
1
I

I

I'

I

I

I
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I
*N CERTIFICATE OF COMPLIANCE

|
to cm n FOR RADIOACTIVE MATERIALS PACKAGES
,_ _._ . _ _ .a. . - _ _ _ . . _ _ .o, _ _

,

9792 2 USA /9792/B(U) 1 2 i
Ia enemia

a. This certif cate is lesued to certify that the packagmg and contents descrlbec in item 5 below, meets the apphcable safety standards set forth in Title 10. Code I

of Federet Regu:ations. Part 71," Packaging and Transportatic% of Radioactive MaterlaL" I

Ib. This certthcate does not reheve the consignor from compliance with any requirement of the regulatons of the U.S. Department of Transportation or other
appocabio reguistory agene.e., inciudmg ine govemment of any country tnrough or into whicn the package wiii de transported. I

I

'
ou Twe .Ase CW A SAFETY ANAufstS RE E OR CA oN |a Twigigs;ssgu

U.S. Department of Energy Department of Energy application dated I

Division of Naval Reactors April 22, 1991. |
Washington, DC 20585 i

rS R ErO h/
Ie

C oocret wou.ca 71-9792 1_% C
4 conomous . (> W. |This certificate is conditk>nal upon fulfilling,the requirements of 10 CFR Part 71, as applicable, and the consk?6ons specified below.

T C |
5-

(a) Packaging gD g7 % i

(1) Model No.,:k odel b0 Core Basket-Therpa h d Sh ing and Storageh
IP** ContaineE % G% / #% ()
|D #

N:j=_r[o,.f M OqT'
(2) Description T;.;_ pu ,

r~ M Cu /2 p I.

,Stiiehlc(CB"TS{ly 11The Mode)fl DIRCare Bisk Shipping and Storage I

deE' approx 15 ate inches in I

diameter and eit$ptatEcifcial
Container, is a ri

ei< f in' ' ~ 116 inches lon with access for I
i

I"
loading profided' headPThe co iner, consisting
of the cylikdricali-si ~WTib tt'oincend, hafra three layer !constructiondith a' steel inherfve%'e'ssel appfoximate~ine inches thick i
covered with'aktroximately n1nelinch'e''s bffieinfor concrete which is I

encasedbya378tjachthicko' uter 9 hell.inside the contatger with an 8-inch thick stee4(preload ring which is
The C is secured in place I

I

Ibolted to the inner vessel with 72 high streng'th bolts.
TYb %

Closure of the containment vessM i . rovided by the 6-inch thick steel I

closure head which is fastened to the inner vessel with 72 high strength I

bolts. A steel closure ring is welded over the bolts and provides I

containment. A carbon steel inner impact limiter is welded to the top I

end of the closure ring. A wood outer impact limiter is bolted to the |top plate of the container outer shell. i
- I .

The shipping cont ainer is transported with its axis horizontal and is | |

supported by a snipping skid. The loaded container weighs up to 185 I

|tons.
|

|

|

I

I

I

I

I

I
I

I

529 I
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Page 2 - Certificate No. 9792 - Revision No. 2 - Docket No. 71-9792 |".
,

:

'. g

i
,

5. (a) Packaging (Continued)
|

(3) Drawings |
'

The packaging is constructed in accordance with the General l
Electric Company Drawings contained in Appendix 2.10.4 of the I

application. j

|(b) Contents
|

One irradiated DIG core basket-thermal shield assembly, and not more i
than one core's worth of irradiated DIG support assemblies, DIG lower I4

control rod drive mechanism a%MG per support assemblies; surface I'

I: - contamination in the f rtg ctfrtdce
g/pionproducts;andnotmore |; than 3.5 gallons of r ua water.

d and sealing the !Q6. a. Preloading of hg oad plate and the clo
container mus done with a temperature at or ab^ove +40*F. I

<D I
b. Shipment s 1 bem ad whentheaveragedailyste%eratgeisabove+40*F. I

Shipment 5(a'11 be gooner than 1 ' after shtitdown of the |- c.,

'reactor.p

7. ThepackagesM1beprep e5 rs _ rated in accordance with I

! the Operating cedurhs;it r 7.0 of lipition, Siitd each I

I
. packaging sha et ' a'

[4@st
ah rid-mai ' ' ' '' dance'with the Acceptance

lWe'f th' i ' 1ica($n. |
'

a r .e r iTests and Mai anc e

.h I % Ig i ;
' ;vy, ' g I

; _; 8. ExpirationDatehSept [[
ii hj

|
REF

- - Department of Energy, Div spe of Naval R d rs, applic QoMdated April 22, 1991.

G#92-016682d 27, 1992. I.

Supplement dated: Naval Reac orsp( ~ttep 4'r.S. $ I^'ated August'

|

II

F0 THE NUCLEAR REGULATORY COMMISSION;|,

I

de, 1-

Charles E. MacDonald, Chief I

Transportation Branch |Division of Safeguards and i
Transportation, NMSS i

I

Ii

'
SEP 111992

|Date:
* 1

1 1

I
I
I

|=
..

.. . . . . .. . .. .. .. . . . . .. . .
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l''w.e CERTIFICATE NUMSER

E CERTIFICATE OF COMPLIANCE
"

enin FOft RADIOACTIVE MATERIALS PACKAGES

t D. REVISION NUMSER s. PACKAGE IDENTIFICATION NLAd8ER d.PAGE NUMBER e. TOTAL NUMBER PAGIf8

9793 4
~

'lK A /Q7Q't /R (lli r 1 (;
'

; rREAu LE

,

s. This certificate is issued to c.ortify that the packaging and contents described in item 5 below, meets the appucab4e safety standards set forth in Title 10, Code
of Federal Reguistions, Part 71, * Packaging and Transportation of Radioactive MatenaL"i

b. This certifecate does not rehove the Consignor from Comphance with any requirement of the regulations of the U.S. Department of Transportat6on or other
apphcab6e regulatory agenctes, includeng the govemment of any Country through or into which the package will be transported.

3.THI CERTl 8IS8UF THE BASl3 OF A SAFETY ANALYSl3 RE TO T GE DESIGN APPLICA
*

U.S. Department of Energy "C # e Independent M-140 Safety Analysis Report for
Division of Naval Reactors Packaging" and "S3G-3 Recoverable Irradiated Fuel ir
Washington, DC 20585 the M-140 Safety Analysis Report for Packaging"

agi February 27, 1991, as supplemented.

,\ . oOcxET NuusER 7 3.

cart to is conditional upon fulfilhn roments of 10 CFFI Part 71. To apphcable, a e ons specif ed below.

g o'

..
(a) Packaging p

(1) Model Nak;/ M-14b(
b(2) Descrip n g g

t{. h 3T
+ verable i diated fuel modules.

.
A stai ss stee cu

1 The ca is a tT r cylind Qs , anspo in the upright
; an ights as follows:positi Th 1 p dpi e-

gA ys

h@ty
7 '40 ini ,

146 i sC yh --
. y|

- - s

i bot p ute er s.# 98 es
I Bod el wall h d I hes

'

I Pack verall oute - er nches

| Packag #9prall height inches!

i Packaging /wei t, including
r i 315,000 pounds! i standard

| Haximum packag wkstk k
j including contents 375,000 pounds

,

| The cask body is made from 304 stainless steel forgings. The cask walls are.

14 inches thick and the bottom plate is 12 inches thick. The cask body'

i
i flange provides a seating surface for the closure head and its protective
I dome. The flange contains 36 wedge assemblies located radially around the
I inside diameter. Retention of the closure head is achieved by engaging the

| wedges in a tapered groove in the circumferential edge of the closure head.<

The cask body has 180 external cooling fins welded to the exterior wall. A
|

i
support ring is welded to the external cooling fins at a point above the

I center of gravity. The support ring seats on and is bolted to the rail car
: I mounting ring during transport. The cask bottom is equipped with an energy ;

; I absorber which is composed of five concentric stainless steel rings varying
| in thickness and height.
I.

I
'

! I

I

I

I 531 !

r | _



i

______________________________________________________y

u.s. NUCLEAR REGULATORY COMMISSION"y * *" conomous (continued)

Page 2 - Certificate No. 9793 - Revision No. 4 - Docket No. 71-9793 |
1

l I

I

5.(a)(2) Description (continued) |
The closure head is made from forged 304 stainless steel, and is |
approximately 13 inches thick and 81.7 inches in diameter. The closure head I
is equipped with an access port, which is approximately 24 inches in I
diameter, and is offset from the center of the closure head. The access I

; port plug is a stepped design with a maximum diameter of approximately 31 |I
|! inches and is attached to the closure head by 24 bolts. The closure head |

] and access port are sealed with double ethylene propylene 0-ring seals. i>

i ] Seal test ports are provided for the closure head and access port seals. A i

) stainless steel protective dome is positioned over the closure head and is Ii

secured to the cask body f ngQ 1.38-inch diameter, 38.5-inch long I
i m ta d 6, 2.5-inch diameter, 9-inch I,

studsinstalledinahe
-

long shear bolts i s e in the ra re ion. |1

The containme stem is composed of the casR , the closure head and !
the closure access port plug. There are fi enetrations in the I
containment stem: a drain port and vent port closure head, and a I
thermocoupgl p ation, a water inlet pena a o Jnd a water outlet I

penetrat 26/in ' ' body. Each pen is sflied with a plug and a |double el4/lene p 0-ri al equippgithaleaktest i
port. f

-

t
- 1 1

,

The fueNodules a - 'i io an 'Is assem The internals I
assemb1 s com i e .:ked inte plate ich have openings I~

| for the 1 s.y hie 11r yat late or top plate |
inte(

a a ining ring fitted in ,subasse wh t p 1 < > s 3

4 ass y may be a standard y4

' a groove the vi ' i i 1 r

internal semtQ t. i 1 e i mbly. g |
,,

M ' I
(3) Drawings g

The packaging nstructedaddassemblediu rdance with the ||
;

.

Westinghouse El cCorporationDrawinsinWpendix1.3.2ofthe i
; application. I

k '
I

; (b) Contents I
,

(1) Type and form of material |
I

Recoverable irradiated fuel modules, limited to the following types, I
including associated activated corrosion products: I

I

(i) S3G-3 recoverable irradiated fuel modules. |
(ii) S8G recoverable irradiated fuel modules. !

I
(iii) DIG Core 2 recoverable irradiated fuel modules. I

I
I(iv) D2W recoverable irradiated fuel modules.
I

I

I

I

532 I
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| wgroam s''' conomons (contmv.a; u.S. NUCLEAR REGULATORY COMMISSION

Page 3 - Certificate No. 9793 - Revision No. 4 - Docket No. 71-9793 |
! l

: I

5.(b) Contents'(continued) |
'

; (2) Maximum quantity of material per package |
I, ,

Total package weight, including fuel modules and internals assembly, not to I,

exceed 375,000 pounds; and |;

| | (i) For contents described in 5(b)(1)(i): |
S3G-3 recoverable irradiated fuel modules, not to exceed 62,300 g

|
Btu /hr decay heat per package. I

I

(ii) For contents descri ig 1):

.
S8G recov diated fuel e not to exceed 51,609 Btu /hr ;

! .

decay hea package (prototype mo sA or 45,713 Btu /hr decay |

| . heat p kage (shipboard modules). r I

(iii) For h ents described in 5(b)(1)(iii)- $ | ;

D y re rable irradiate dules not to exceed 37,750 |
QB ir deca t er p e.

E ed '5(b) O |
'

(iv) Fqcontents.

,

tW reco b'~ iated fue t to ceed 63,000 Btu /hr |4

pgyh r E~19~ii uel ules, 53,000 Btu /hr i
'

! c

: dytty h e i r 1 3 co fuel modules, or I,

45 0B ca e i ; e
-

I shipbeerd Type 5 core fuel I

Q R; mo s. J d
,

f (c) Fissile Class
' '

h one A | )I j Maximum number of
packagespershipmenth v Iq

| Y***M I
,

: I
4 i I '

J |:

,1
a
4

I

i |
.

-

|
I,.

I
I

I

.|
'

i-

i I
I

533 1 ;

I
__-___-_______________________________________________

:-

i |



___________________________________,___________________

|u.s. nuctern neoutAions couusssiony,"**''' conomous (continued)

| Page 4 - Certificate No. 9793 - Revision No. 4 - Docket No. 71-9793 | l

I
i i
i

I

For S3G-3 recoverable irradiated fuel shipments: |I6.

(a) Only a full load is authorized. A minimum of twelve fuel modules must have !
either control rods or poison shipping rods. All rodded and unrodded 13

modules must be positioned as specified on page 6-11 (Rev. 1) of "S3G-3
|'l

.

|Recoverable Irradiated Fuel in the M-140 Safety Analysis Report for
Packaging." ||

(b) Minimum fuel cooling time is 130 days after shutdown. |
|

(c) Core age must be at least 4,000 logging corrected full power hours. 1

mMgjled on cells which have control(d) Co 01 rod hold-do e

(e) All cells mus top and bottom energy abs

(f) The weight dhhe fuel modules must be limited a sp$ifiedonpage1-23 I
I

(Rev. 2) "S3 overable Irradiated F ,- tireg-140 Safety Analysis
Report fo cka g-

o ment of -3 fuel modules. !(g) S3G-3 inMnals ass st pdI

ForS8GrecovIblei h h |7. a e e

$ ^1<

(a) Only a lo a - . i 'i fuel dules may be |
shipped any t i r i 1 a fue odules must have ;
control r % i.

(b) MinimumfuMooli isid* utdo r prototype modules,
dules.g |and 157 day ter hutd n i a

(c) All fuel modul t have lower supports and le adapters. !

dMr shipment of S8G fuel modules. I
,

- (d) Standard internals assed]y pust e
: j Full fuel modules must%vego idF) spacers, partial fuel modules I

must have two full (side) space an one partial (inside) spacer. |

|1j (e) The weight of the fuel modules must be limited as specified on page 1.23
.|

(Rev. 4) of "S8G Recoverable Irradiated Fuel in the M-140 Safety Analysis 1

i Repor* or Packaging." |
1

1
1

1 g
11

I I
.i

g

- 1
, I l

I '

i
a

: I

I
'

I*

I

I
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U.S. NUCLEAR REGULATOPY COMMISSION$ "" *^ CONDmONS (contmuod)

; Page 5 - Certificate No. 9793 - Revision No. 4 - Docket No. 71-9793 |
I

I
I

8. For 01G Core 2 recoverable irradiated fuel shipments: 1

(a) Up to eight fuel modules may be shipped per package. Fuel modules of j
different types may be shipped in any combination. g

I

(b) Minimum fuel cooling time is 181 days after shutdown. I

I
(c) All normally rodded fuel modules must have control rods. Control rod hold- I

down devices must be installed on rodded modules. ;
I

! (d) Rodded modules must have top and bottom energy absorbers. Unrodded modules I
a

: must have top energy absorRsR EG n
,

i
4

1 (e) Standard internals y must be use64 . sipment of DIG Core 2 fuel |
]

modules. Fuel cavity spacers must b L for all fuel modules.
,

9. For D2W recovera rradiated fuel shipments: O'

i

(a) Up to eig ules may be shipped - e fuel modules of
differen es hipped in any co on. F to nine fuel modules ||may be s ed pe , provided of the g l modules is the 1

g

se F g |prototy p emovabl
O I-

(b) Minimum % el coolin kys hutdown. I
I~

(c) All nor 1y r -- ;ie. ro Control rod j
holddowr vic 1 a I i c n r odu The universal i.,

| .

grapple a ter as i 't l i wn 'e s . g
-

g
i I

(d) The stand inte @ sem oe t for s nt of D2W fuel I

modules. fuel odu1%sq with t propriate cell Ii

spacers, as in Append 9 the >plic dated October 14, 1994. j'

10. The package must con no more than 6 gallons of idual water, except that !
iated fqe1 g contain up to 11 gallons ofshipments of D2W recov abl rr Igpresidual water.

11. Failed fuel, or fuel with defective cladding is not authorized for shipment. |4

12. Each packaging must meet the Acceptance Tests and Maintenance Program of |
Chapter 8 of the application, except: I

; . i
'

- All containment seals, including the main closure head seal, must be I

replaced with new seals within the 12-month period prior to each shipment, |or earlier if inspection shows any defect. ;
i

13. The package must be prepared for transport and operated in accordance with I
Chapter 7 of the application, except: 1

I

1 The containment seals, excluding the main closure . head seal, must pass a |, " leak test after final closure prior to each shipment. The leak test must g

have a sensitivity of at least 1 x 10~' std-cm*/sec. |
I
I

535 |
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5vs. nucun avowons counssston"y *'* ** conomous (contonved) ,

; Page 6 - Certificate No. 9793 - Revision No. 4 - Docket No. 71-9793 |
1

!
5 :

p

I
; . i

14. Prior to first use, and within the 12-month period prior to each shipment, all |
containment seals, including the main closure head seal, must be leak tested to g

show a leak rate no greater than 1 x 10" std-cm*/sec. The leak test must have a g

sensitivity of at least 5 x 10~* std-cm*/sec. I
i

|15. Expiration date: October 31, 1996. r

il
:

I

REFERENCES I
; I

I
- " Core Independent M-140 Safety Analy r Packaging," and "S3G-3 Recoverable'

I
Irradiated Fuel in the M-140 Sipe ly r Packaging," transmitted

,

; February 27, 1991. (
.

Supplements dated: May une 21, and July 17, 1991; F ry 4 and 7, August 17, | |

Iand December 2, 1992; ctober 14, 1994.'

FOR THE U.S. NUCLE E L Y COMMISSION

$g
y

o i !'

: .

O I<
rs n etion Lea I '

'
- p'

|p- :Q g - k CertifW nI

1Skty ||
'' r

3

SEP 0 31995 Q g j' g |
i ' "

|LDate: ,,,

,

+o ij

4)Y***Y .|

' -

i | r ,

|
'

-
, I -

||
g

U

i l
i
I
I
I
I
I

I I
I
' |

|
|
|

|

|
| i
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*E CERTIFICATE OF COMPLIANCE
a crR n FOR RADIOACTIVE MATERIALS PACKAGES

1.g CSRTIFICATE NUMBER b REVIS80N NUMBER c PACKAGE IDENTIFaCATION NUMBER e. PAT NUMSER e. TOTAL NUMBER PAGES~

9794 0 't5A/9/94/R(U} 1 ?

| AEAMeLE
s. This certsfacete is issued to certify that the packagmg and contents described in item $ below, meets the applicable safety standards set fortn in Title 10. Code

_

of Federal neouistions. Part 71. " Packaging and Transportation of Radioacuve Metenal"

tp This certificato does not reheve the consignor from comphance with any requirement of the regulations of the U S. Department of Transportation or other
applicable regulatory agencies, including the governfnent of any country through of into which the peck. age will be transported.

15 o and b AND ION OR APPLICATION:

U.S. Department of Energy " Safety Analysis Report for Packaging
Division of Naval Reactors for CGN Reactor Compartment Disposal,"

g y 12, 1994, as supplementedWashington, DC 20585

h .gyg4/1L c oOcan NuuSen

| set te is conditional upon fulfilun roments of 10 CFR Part 71, as apphcable, and c 6ons specified below.

e O; .

,

(a) Packagt k , j'
A7

p ,t Disp 1 Package(1) No.: /35 g r C
(2) (cription, }J Q4

pac d c of one d eqansidef@edCGNReactor
artrhel h H e n : q p fr ' the remfinder of the

cr!L ser ad ) u a 1
-

t r pmeil ' encl ng the entirei'

v t i i a ed con er. The packager @ or>,

A - - i - out 3 et high and about
5$Le'r. M

,]is rox
31 in' age is ixteen-sided
pol on with ,rh 1, s taini pport fixtures, which
exten roximately beyo the ter of the package and,

: provide points for he package. ontainer is constructed j

of high ng steel (MIL-S-22698). e reactor compartment |
' components ar d of wa"er@ cept for small inaccessible

,

; pockets. The m x ght%f tRFe package is 2,780,000 pounds. ;
' Potentially radioact ve contaminated components and piping from

.

areas outside the reactor compartment may be secured within the
package.

.

(3) Drawing

The packaging is constructed in accordance with the drawings in
Appendix 1.3 of the application.

(b) Contents
1

(1) Type and form of material ; j

| Activated structural components associated with the CGN 25/35
: reactor compartments, plant piping, purification media (which may

be removed or left installed), and other components contaminated'

,
with radioactive corrosion products (crud). A maximum of 750

i gallons of residual liquid, primarily water, some of which contains
low level radioactivity may also be present in the package.

' '

N ******** * '
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Page 2 - Certificate No. 9794 - Revision No. 0 - Docket No. 71-9794 |
t I

I,

5. .(b) Contents (continued) |

I

i ! (2) Maximum quantity of material per package |

f The maximum quantity of radioactive material contents (crud |
and activation) shall not exceed the quantities specified in |4

Section 1.2.3.1 of the application. I
I

6. The shipment shall be no earlier than 365 day after shutdown. |
7. The Lowest Service Temperature (LST) must be determined for each package. |i

i
.

The package shall not be shipped unless its LST is less than or equal to i
the daily minimum temperat eymp during shipment of the package, as 1,

I
determined on the bas,s K tf& .

The radioactivitfqhhe ion exchanger resiiffy e no more than the |j i 8.
| value listed gWie 4.1 of the application. g

The reactor hsel shall have been operated for 1 sphan 28,530 !9.
effective hours. f g |

10. Inadditktoth ments f Sub 10CFgrt71: |
'

,

p 9 a ,
(a) Th ackage m rep d Yo [htandop@tedin gI

a dance wi r he ation. I

'M:'M[...sgjyy ' p ' "d'y "''" '"'''" * |(')

!
'

! 11. Expiratio te:9 s
, _

'' \'
0 1

*SafetyAnalysisRepopr$PackagingforCGNReacto
~-

ompartment Disposal," |
dated July 12, 1994. I

hh I

Supplements Dated: November 10, Iws; Shd u y 14, 1995. - l
l

<

FOR THE U.S. NUCLEAR REGULATORY COMMISSION ||

bdLud e |/
William D. Travers, Director i

1Spent Fuel Project Office
Office of Nuclear Material Safety |

and Safeguards

Date: 3

1

1
1-

.
I
I
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une pones sie u.s. NUCL. EAR REGUL.ATORY COwellS800N.

a CERTIFICATE OF COMPLIANCE I
,

" C'" 7 FOR RADIOACTIVE MATERIALS PACKAGES I

|to:ceRTecArs wuweER tt REV$loN NUMBER C. PACKAGE loEMHCATioN NUMBER e PAGet NUMBER e TOTAL NUMBER PAGES

9853 9 USA /9853/AF 1 3 |

Ia pauusts
,

a. This certibcate as issued to certify that the packaging and contents described in item 5 below meets the apphcable safety standards set forth in Title 10, Code I

of Federal Regulanons, Part 71, *Packagmg and Transportation of Radioactere lAatenaL" I

Ib. This certshcate does not reheve the consignor from comphance with any requirement of the re;ulations of the U.S. Department of Transportation or other
apphcable regulatory agencies, includeg the government of any country through or into which the package will be transported. I

I

I

c_sgicAges mauso on rue sAs s or a sArrry A=Atyss, Reg ignggesgeg gows

j U.S. Department of Energy Safety Analysis Report for Packaging: I

EH-33 The Unirradiated Fuel Shipping Container, I
;

Washington, DC 20585 USA /9853/AF ORNL/TM-11994, dated I

I

c. .n.. a t &Q >Wcti@en28, 1991.iut 4, I

sv ' oocxrT wuuecR 71'-9853' I

f I
4 conomous ,y %.

The cetmcate 6s condition i upon fumiimg inanquirements of io cFR Part 7t, as apphcable, and the consh:tions specified below.

e v I.

"O !

h>&N
(O -

A f/ '# |(a) Packaging
'Q f7|54 "

|

(1) Model Sk). : HFBR ,Untrra'diate#'Euel Shi ing' Container) 1
1

& $h ,l %i * I

(2) Descr,lption Q4 /_J (> =4
.

O |
g- %& % / :;; 2 ~,,

i

provided.with]seven Rca: p.ss-,steeditii# enclosing aguel basketA rightTcylindr.fcal .itai i

blocked-to prevsnt!theirslu'se| ties! fF,tve-(5) tor?the seyen (7) cavities are
v |

ljThe;outershel and.ild are fabricated from |
11-gau)e'stee(MheFasie! N !/4"$hicgpls)te.

'

I{eouterlidisheld Ih
;

| in placehy sixQ6735/8"YltsundinW_ The basket shell is fabricated I
-

from 16-gauge sthinless sieS1BThe basket top a+ bottom plates are ||

11-gauge stt$nless steelW{insplace.igh,td8)",43/8" bolt.f and nuts retain the baskety|

lid (0.125'#4 hick aluminuni) \y |'

i

Thebasketiss/
/ l|

uppocted on 2" by 6" timber inside the outer shell. The |I
,

| remaining space ardtiri'd W* b<asketWs filled with phenolic foam |
i insulation. A /* i,

'
I I

I The package has dimensions and weight as follows: I

I I

I I,

| Outside dimension, in 24-1/2 |,

- 1 I

| t Container length, in 75-1/2 i

I I

I Base, in 29 x 29 I

I I

| Inside cavity cross |
j

l section, in 4x4
i

I I

I Gross weight, lb 590 I

I I

I I,

f I

I I

I I

| 539 I
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| 7rmm coNDITKWS (conteued)
'"

| Page 2 - Certificate No. 9853 - Revision No. 9 - Docket No. 71-9853'

I

l-

| S. (a) Packaging (continued)

! (3) Drawings
'

,

I.

I The packaging is constructed in accordance with the following ORNL
,

1

' |
.

Drawing Nos.:
;

M-11518-CH-001-E, Rev. O,
i

; I M-11518-OH-002 'i, Rev. O and ; '

I M-11518-0H-003-D, Rev. O.'

I

i

| (b) Contents
REG 9gbriali (1) Type and form

I Unirradiate ranium fuel elements as U,0,-A sermet enriched up to

|
95 w/o i U-235 isotope, and clad irl 11umi' at least 10 mils thick.

The co ts? escribedintheBabcockfthlcoxd.ompanyDrawing|i #fand 9-8025-E,6bVj/N; as modified by Brookhaveni i Nos. 2-D,

terg$,0ct 7,1991 (Cliapter 1, Appendix B,j l Nati Labora 1

of t pplicati Oj
*

ter4 # " - ~{
''

| (2) Maxim quan ty$f; L
Y n& %

55|'j/ /
*?

$ dis U- per fuel element.I j Two(gfue sinentk t i e i iq
. | 4 t || g

' *

i I (c) Fissile Cla m 9 | iib %
CQ| V - L L -

'
, ~

MaximumnumbMfpa
'

e i e(1)(gl
,

i \ '
'

i

SP-9 or as modified by Oy@ Report K/TL-729.
n accordance )th AEC Materialsi 6. The fire resistant l ic foam sh v

and Equipment Specifi

In addition to the requiremenhf bp f M CFR Part 71:| 7.

i
(a) The package shall be prepared for shipment and operated in accordance with'

; I the Operating Procedures in Chapter 7.0 of the application; and
; I

I (b) The package must meet the Acceptance Tests and Maintenance Program in Chapter
lj 8.0 of the application.

'

i

I

I

I
'

I

I

I

I

l

!

; | 540
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',--

8. Fabrication of additional packagings is not authorized.

9. Expiration date: October 31, 1996.
,

!

REFERENCES

Safety Analysis Report for Packaging: The Unirradiated Fuel Shipping Container
USA /9853/AF ORNL/TM-11994, October 28, 1991.-

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

g8REGyg
I e

Char es E. MacDona d, Mhf
Transportation Bran ey M
Division of Saf r /.g Ds'N

'

As and Transpor . g o 1

of NMSSI4 -

O |
t

Date: DEC 311991

E
W . s - [?.f?sy &|

- V nL'
r gy!

.

,

: O o L. L%4f r2
Y
% +o'-

Y Vr W it '#
,

i
a

:

1
i

>

_.

Y |

: i

541=

.............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
.



. - -. . . ~ ' ' ' " - ' " - 4 - g -s,

i
i

;
i

.______________________________________________________
u.s. NUCLEAR REGULATORY COGNNS$KNi

:

i "~ 'c mm en CERTIFICATE OF COMPLIANCE!
|

FOR RADIOACTWE MATERIALS PACKAGES -) oun 71i

s. PACKAGE :DENTIFICATION NUMSER d.PAGE NUMBER e. TOTAL NUM.et PAGES
-

| - gma

I, 9932 3 USA /9932/Bf ) 1 ?

* T.,n,n . i.u.d io c.,uty m. m. p.cugino .nd con nu o cen.d in n=n s b*ow. m** ** *poucaba a'*r *ad*'** "" '* '" ** 'a cua
'

of F.esrat Reguistions. Part 71. " Packaging and Transportation of RadioactW. IAst.rt.L",

n.1,. n nc oo noi, m. con.ignor trom compa nc. =nn eny requir=nent of me reouwwas o'm. u.s o.partm.nt at rr.n. port. tim or omer
,

i

i ,,pi ,,,ui.ory nc inciudina m. no mm.ni of any country throuen or into =n'en ** pacuo* ""' b* ta'*o
"*d-

I

I

| 8**** TfA""' E "******"*''''"''~'''i EE E*o'eI$E$ES E E* T' E 7*
''

, uio

I

I

| University of California Safety Analysis neport on Model UC-609 Shipping
i Lawrence Livermore Laboratory Package, Report No. UCRL-52424, August 1977

h,,] g ~b h j 71,993p

I P.O. Box 808

|
Livennore, CA 94550 gQ

wm
E,nces, is condmond upon tumm6na Ar(ea roments of to crn Part 71 as appuces. and tt?*' con *$ons spacr''*d d*o*-

.
i

|

[ t* n

Q VI s-

I (a) Packaging j

| (1) Model No'.4 UC-68,~- j
' m

' "

c+- , ' ,.

I (2) Descr ion E Y, ;m/ ( Lf
\

,
2 M

\ 2 Ci F [s (
Packapag for(larg(-gitabiEf"df-iWit"iiikf The containment vessel isI

thich 6'sta4p ~ ee ches/in diaineter by 44 inches
| 1/8-itpA'nal

' ,td6e/f*ei m @t
tamefer by 31-inch longlong.i

Tli 'idde li en the4ffiniesf~ steel outer shellI containment candthe%umi' . ?j
containmentcavl M(aM

lu,m [ ' honeyc3inb. Access to the11 b
ameter opening at one end.

Positive *e.)osure'of he fJangeifMai 's' steel cover plate is

sing eiglt 't81,' 3(8]iin&i11oy (ste' 1' bolts.
s The coveraccomplis

led with an inn'ervcopper gasket and outer Viton 0-ringclosure is

A manifold cont ining a valve and 200 psig [ pressure gage is welded to theseal. A val ort between these gasketst sfrovided for leak testing.

center of the cover @tak ,IAe cqp,tatement vessel is centered and
supported within a 16-ganie neelr5 rum'25 inches in diameter by 54-1/2
inches high using Celotex insulation. The package gross weight is 500
pounds.

I S42
----_________________________________________________,g
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Page 2 - Certificate No. 9932 - Revision No. 3 - Docket No. 71-9932

. (3) Drawings

The packaging is constructed in accordance with Lawrence Livermore
Laboratory Drawing Nos.: AAA76-109771-0C, AAA75-113967-0B,
AAA75-113083-0A, AAA77-102165-00, AAA75-112930-0A, AAA77-104161-00,
AAA77-104165-0A and AAA77-104163-08.

!

(b) Contents

(1) Type and form of material

Tritium in any .fg Qgi secondary containers.
(2) Maximu duj of material per aq1tage

Decaheatnottoexceed48 watts. N more than 25 gm-moles (150
grkles) of tritium.

6. The initial (mesdSNithin the containment,vps anddcondary containers
shall be suc(that 'ff4{hgases were releasedpfom the secondary containers
the maximum' pressure l n' the p ainnin dse,ssel, at 2090 (68'F) would not |

(h Q - 'N ?p(exceed: &

<'te C pri Nrf<// )(1) }- 4 psi.g w1;n tg
j eht,[ g(ii)ff,45p en '

g s b ll g excee total of 120 pounds.7. The weight $ the ser ar

AcceptancetNhs,and Ona eI eA6.kccordankswithSection8.0of
^

8
UCRt!-5242 A0 gust 1977.Lawrence Liveilio,r Laboratory r{

9. Operating proceduresqquivalent to those speciffed in Section 7.0 of Lawrence
*

A
^

4 ugust 1977, shall be establishedLivermore Laboratory 4tepo ; No. UCRL-52424
(p J rfor use.

10. The package authorized by this certificate is hereby approved for use under
the general license provisions of 10 CFR 671.12.

11. Expiration date: November 30, 1995.

543
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Page 3 - Certificate No. 9932 - Revision No. 3 - Docket No. 71-9932 i

st
II
I:
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U.S. NUCLEAR REGULATORY COMMISSION
LIST OF PACKAGES BY PACKAGE TYPE

10/01/1995

TYPE OF PACKAGING: BYPROD. NORM. FORM

EXPIRATION
MODEL PACKAGE ID # DATE ,

_______________ _______________ __________

CI-20WC-2 USA /9098/B( ) 02/28/1998

CI-20WC-2A USA /9098/B( ) 02/28/1998

GE-8500 USA /6697/B( ) 09/30/1996

PAS-2 USA /9184/B(U) 07/31/1999

PAS-2 USA /9181/B(U) 08/31/1995

PAS-2A USA /9181/B(U) 08/31/1995

UC-609 USA /9932/B( ) 11/30/1995
,

r>
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U.S. NUCLEAR REGULATORY COMMISSION
LIST OF PACKAGES BY PACKAGE TYPE'

10/01/1995

TYPE OF PACKAGING: BYPROD. SPEC. FORM

: EXPIRATION
MODEL PACKAGE ID # DATE

__..__..._____. ______________. ._____..._

A-0109 USA /6280/B( ) 01/31/2000

AI 500 SU USA /9006/B(U) 08/31/1996

AI 520 USA /9007/B(U) 12/31/1995

BUSS R-1 USA /9511/B(U) 07/31/1997

C-1 USA /9036/B (U) 10/31/2000

C-8 USA /9128/B(U) 02/28/1996

E-MEH-00-00004 USA /9011/B( ) 08/31/1996

GE-500 USA /9049/B( ) 12/31/1995

IR-100 USA /9157/B(U) 01/31/1998
!

IR-50 USA /9156/B (U) 01/31/1998

LCG-25A USA /4888/B( ) 12/31/1996

LCG-25B USA /4888/B( ) 12/31/1996

LCG-25C USA /4888/B( ) 12/31/1996
i

MW-3000 USA /9030/B( ) 10/31/1995
i

NATICK IRRADI USA /5362/B( ) 01/31/2000

| NPI-20WC-6 USA /9102/B( ) 10/31/1998

NPI-20WC-6 MKII USA /9215/B(U) 10/31/1997

OP-100 USA /9185/B (U) 01/31/1998

ORNL TRU CALIF USA /5740/B( ) 06/30/1996

SENTINEL-100F USA /5862/B( ) 09/30/1995

SENTINEL-25A USA /4888/B( ) 12/31/1996

SENTINEL-25B USA /4888/B( ) 12/31/1996

SENTINEL-25C USA /4888/B( ) 12/31/1996

SERTINEL-25C3 USA /4888/B( ) 12/31/1996

546

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



U.S. NUCLEAR REGULATORY COMMISSION
LIST OF PACKAGES BY PACKAGE TYPE

10/01/1995

TYPE OF PACKAGING: BYPROD. SPEC. FORM

EXPIRATION .--

MODEL PACKAGE ID # DATE
_______________ _______________ __________

SENTINEL-25D USA /4888/B( ) 12/31/1996

SENTINEL-25E USA /4888/B( ) 12/31/1996

SENTINEL-25F USA /4888/B( ) 12/31/1996

SENTINEL-8 USA /9030/B( ) 10/31/1995

SNAP-21 USA /5830/B( ) 11/30/1995
^

SPEC 2-T USA /9056/B (U) 12/31/1999

SPEC-150 USA /9263 /B (U) 04/30/2000

URIPS-8A USA /6786/B( )F 04/30/1998 ;

j URIPS-8B USA /6786/B( )F 04/30/1998

100 USA /9127/B(U) 10/31/1999

100A USA /9127/B (U) 10/31/1999

181361 USA /5796/B (U) 07/31/1997 e

181375 USA /5796/B (U) 07/31/1997

| 20 USA /9126/B (U) 10/31/1999

20A USA /9126/B (U) 10/31/1999

200 USA /9127/B (U) 10/31/1999

200A USA /9127/B (U) 10/31/1999

3206B USA /9167/B (U) 12/31/1998

3218 USA /9167/B (U) 12/31/1998

3227B USA /9167 /B (U) 12/31/1998

4.5 TON CF USA /664*/B( ) 10/31/1996e

420 USA /9245/B (U) 09/30/1997

50 USA /9126/B(U) 10/31/1999

50A USA /9126/B (U) 10/31/1999 **
.
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i U.S. NUCLEAR REGULATORY C00 MISSION
! LIST OF PACKAGES BY PACKAGE TYPE

10/01/1995

TYPE OF PACKAGING: BYPROD. SPEC. FORM

EXPIRATION
MODEL PACKAGE ID # DATE

............... ............... ..........

5979 USA /5979/B( ) 09/30/2000

5984 USA /5984/B( ) 03/31/1995

650 USA /9032/B(U) 10/31/1999

660 USA /9033/B(U) 10/31/2000

660A USA /9033/B(U) 10/31/2000

660AE USA /9033/B(U) 10/31/2000

660B USA /9033/B(U) 10/31/2000

660BE USA /9033/B(U) 10/31/2000
|

| 660E USA /9033/B(U) 10/31/2000

6717-B USA /6717/B(U) 09/30/1998

676 USA /9029/B(U) 10/31/1999

676A USA /9029/B(U) 10/31/1999

676AE USA /9029/B(U) 10/31/1999

676B USA /9029/B(U) 10/31/1999

| 676BE USA /9029/B(U) 10/31/1999

676B USA /9029/B(U) 10/31/1999

680 USA /S035/B(U) 04/30/2000

680A USA /9035/B(U) 04/30/2000

680AE USA /9035/B(U) 04/30/2000

680B USA /9035/B(U) 04/30/2000

680BE USA /9035/B (U) 04/30/2000

680E USA /9035/B(U) 04/30/2000

683 USA /9053/B(U) 11/30/1995

684 USA /9028/B(U) 01/31/1996
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U.S. NUCLEAR REGULATORY COMMISSION
LIST OF PACKAGES BY PACKAGE TYPE

10/01/1995

TYPE OF PACKAGING: BYPROD. SPEC. FORM

EXPIRATION
MODEL PACKAGE ID # DATE

_______________ _______________ __________

684A USA /9028/B (U) 01/31/1996

684AE USA /9028/B(U) 01/31/1996

! 684B USA /9028/B(U) 01/31/1996

684BE USA /9028/B(U) 01/31/1996

684B USA /9028/B(U) 01/31/1996
,

702 USA /6613 /B (U) 03/31/1998

715 USA /9039 /B (U) 06/30/1995

741 USA /9027/B(U) 11/30/1995

741A USA /9027/B (U) 11/30/1995

741AE USA /9027/B(U) 11/30/1995

741B USA /9027/B(U) 11/30/1995 ~

741BE USA /9027/B(U) 11/30/1995

741B USA /9027/B(U) 11/30/1995

770 USA /9148/B(U) 03/31/1997

771 USA /9107/B(U) 05/31/1998

820 USA /9137/B(U) 11/30/1995

1 850 USA /9147/B(U) 11/30/2000

855 USA /9165/B(U) 12/31/1998

864 USA /9166/B(U) 01/31/1998

865 USA /9187/B (U) 12/31/1998

900 USA /9141/B (U) 11/30/1995

920 USA /9143/B(U) 01/31/1996

T
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U.S. NUCLEAR REGULATORY COMMISSION
LIST OF PACKAGES BY PACKAGE TYPE

10/01/1995

TYPE OF PACKAGING: FISSILE URANIUM
|

EXPIRATION
MODEL PACKAGE ID # DATE

............... ............... ..........

| ANF-250 USA /9217/AF 01/31/2000
|
'

ATR USA /9099/B(U)? 01/31/1999

A1W-3 PUSC USA /9787/B (U) F 04/30/2000
j

BU-7 USA /9019/AF 11/30/1998

BW-2901 USA /9251/AF 08/31/1997

DHTF USA /9203/AF 01/31/1996
;

D2G POWER UNIT USA /6441/B( )F 12/31/1997

| FL 10-1 USA /9009/B( )F 06/30/1999

FPD-100 USA /9057/AF 09/30/1995

FSV-3 USA /6347/AF 03/31/1997

GB-21PF-1 USA /4909/AF 11/30/1999

HFBR UNIR CONT USA /9853/AF 10/31/1996

INNER HFIR UN USA /5797/B (U) F 10/31/1996

MCC-3 USA /9239/AF 11/30/1996

MCC-4 USA /9239/AF 11/30/1996

MCC-5 USA /9239/AF 11/30/1996
|

| MODEL B USA /6206/AF 09/30/2000

MODEL 1 S-6213 USA /9186/B (U) F 07/31/1997

MODEL 2 S-6213 USA /9186/B (U) F 07/31/1997

NCI-21PF-1 USA /9234/B (U) F 12/31/1998

NFS-URANYL NIT. USA /5059/AF 08/31/1996

NNFD SX22 USA /9250/B (U) F 01/31/1998

NNFD-10 USA /6357/AF 04/30/1996

NONE SPECIFIED USA /6406/AF 12/31/1997
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U.S. NUCLEAR REGULATORY COMMISSION
LIST OF PACKAGES BY PACKAGE TYPE

10/01/1995

TYPE OF PACKAGING: FISSILE URANIUM

EXPIRATION
MODEL PACKAGE ID # DATE

| bbTEN'Nh5E'bb'' bbA)$hhh)$ib)h' $0/5$)$$h6

PADUCAH TIGER USA /6553/AF 11/30/1998

RA-2 USA /4986/AF 10/31/1997

RA-3 USA /4986/AF 10/31/1997

RCC USA /5450/AF 09/30/1996

RCC-1 USA /5450/AF 09/30/1996

RCC-3 USA /5450/AF 09/30/1996

RCC-4 USA /5450/AF 09/30/1996
| SP-1 USA /9248/AF 12/31/1998

SP-2 USA /9248/AF 12/31/1998

ST USA /9246/AF 02/28/1997

S5W POWER UNIT USA /5580/B( ) 12/31/1997

TRIGA-I USA /9034/AF 05/31/1995

TRIGA-II USA /9037/AF 05/31/1995

TROJAN PRESSUR. USA /9260/A 06/30/2000

TROJAN STEAM USA /9259/A 06/30/2000

UNC-2600 USA /5086/B (U) F 01/31/1999

UNC-2901 USA /6294/AF 09/30/1995

UX-30 USA /9196/AF 01/31/1995

2.7 NEW FUBL USA /5894/AF 07/31/1997

235R001 USA /6386/B(U) F 07/31/1997

51032-1 USA /6581/AF 05/31/1999

51032-2 USA /9252/AF 09/30/1998

814A USA /5149/B( )F 06/30/2000
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U.S. NUCLEAR REGULATORY COMMISSION
LIST OF PACKAGES BY PACKAGE TYPE

10/01/1995

TYPE OF PACKAGING: FISSILE URANIUM

EXPIRATION
MODEL PACKAGE ID # DATE

-.......- ..... ....... ------- ----------

927Al USA /6078/B( )F 10/31/2000

927C1 USA /6078/B( )F 10/31/2000
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U.S. NUCLEAR REGULATORY COMMISSION
LIST OF PACKAGES BY PACKAGE TYPE ,

10/01/1995

TYPE OF PACKAGING: IRRADIATED FUEL

EXPIRATION
MODEL PACKAGE ID # DATE

_______________ _______________ __________

BMI-1 USA /5957/B( )F 06/30/1996 |

CNS 1-13G USA /9216/B( )F 12/31/1997

PSV-1 USA /6346/B( )F 04/30/1996

GB-100 USA /5926/B( )F 02/28/1998
,

IF-300 USA /9001/B( )F 09/30/2000
,

M-130 USA /6003/B( )F 12/31/1997

M-140 USA /9793/B (U) F 10/31/1996
>

M-160 USA /9781/B( )F 07/31/1997

NAC-LWT USA /9225/B (U) F 02/28/2000 ;

NAC-STC USA /9235/B (U) F 09/30/1999

NLI-1/2 USA /9010/B( )F 03/31/1996

NLI-10/24 USA /9023/B( )F 03/31/1997 ,

T-2 USA /5607/B( )F 05/31/1998

T-3 USA /9132/B (M) F 03/31/1996
,

TN-BRP USA /9202/B(U)F 06/30/1999

TN-FSV USA /9253/B(U) F 05/31/1999

TN-REG USA /9206/B(U)F 05/31/2000

! TN-8 USA /9015/B( ) 05/31/1996 |

) TN-8L USA /9015/B( ) 05/31/1996

TN-9 USA /9016/B( )F 05/31/1996
^

'

125-B USA /9200/B (M) F 05/31/1996

j 2000 USA /9228/B(U) F 06/30/1999 |

,

t

.
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U.S. NUCLEAR REGULATORY COMMISSION
LIST OF PACKAGES BY PACKAGE TYPE

10/01/1995

TYPE OF PACKAGING: LSA

EXPIRATION
I MODEL PACKAGE ID # DATE

............... ............... ..........

BS-33-180 USA /6722/A 04/30/1996

CNS 14-170 III USA /9249/A 07/31/1998

CNS 14-195-H USA /9094/A 10/31/1995

CNS 21-300 USA /9096/A 09/30/2000

CNS 6-75 USA /9108/A 09/30/1998

CNS 6-80-2 USA /9111/A 01/31/1999

CNS 6-80-2A USA /9111/A 01/31/1999

CNS 8-120A USA /6601/A 02/28/1996
,

l

CNSI 14-215H A USA /9176/A 05/31/1998
,

HN-100 SERIES 3 USA /9151/A 10/31/1997

HN-190-1 USA /9086/A 07/31/1998

HN-190-2 USA /9224/A 06/30/1998

HN-194S USA /9089/A 02/28/1999

LL-60-150 USA /6568/A 03/31/1996

LN 10-135A USA /9177/A 05/31/1998

LN 14-170 1 USA /9151/A 10/31/1997

LN 14-170H USA /9159/A 05/31/1998

LN 14-170L USA /9159/A 05/31/1998

LN 14-170M USA /9159/A 05/31/1998

LN 14-195H USA /9176/A 05/31/1998

LN 14-195L USA /9176/A 05/31/1998

LN 6-80H USA /9179/A 05/31/1998

LN 6-80L USA /9179/A 05/31/1998

LN 7-100 USA /9178/A 05/31/1998
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U.S. NUCLEAR REGULATORY COMMISSION
LIST OF PACKAGES BY PACKAGE TYPE

10/01/1995

TYPE OF PACKAGING: LSA

EXPIRATION
MODEL PACKAGE ID # DATE

_______________ _______________ __________

NUPAC 10/140 USA /9177/A 05/31/1998

NUPAC 14/190H USA /9159/A 05/31/1998

NUPAC 14/190L USA /9159/A 05/31/1998

NUPAC 14/190M USA /9159/A 05/31/1998

NUPAC 14/210H USA /9176/A 05/31/1998

NUPAC 14/210L USA /9176/A 05/31/1998

NUPAC 14D-2.0 USA /9079/A 06/30/1998
'

NUPAC 50-1.5L USA /9145/A 03/31/1996

NUPAC 50-2.5L USA /9145/A 03/31/1996

NUPAC 50-3.0L USA /9145/A 03/31/1996

NUPAC 50-4 0L USA /9145/A 03/31/1996

NUPAC 6/100H USA /9179/A 05/31/1998

NUPAC 6/100L USA /9179/A 05/31/1998
-

NUPAC 7/100 USA /9178/A 05/31/1998

YNPS STEAM GEN. USA /9256/A 09/30/1998

10-142A USA /9073/A 02/28/1999

110G-A USA /9247/A 01/31/1998

14-215 USA /9222/A 03/31/1999

40G-A USA /9254/A 09/30/1998

589 USA /9139/A 12/31/1996
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U.S. NUCLEAR REGULATORY C0tFJSSION
LIST OF PACKAGES BY PACKAGE TYPE

10/01/1995

TYPE OF PACKAGING: PU AIR

EXPIRATION
MODEL PACKAGE ID # DATE

________________________________________

PAT-1 USA /0361/B(U) F 09/30/1998

PAT-2 USA /9150/B (U) 07/31/1996

.
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U.S. NUCLEAR REGULATORY COMMISSION
LIST OF PACKAGES BY PACKAGE TYPE

10/01/1995

TYPE OF PACKAGING: PU NORM. FORM

EXPIRATION
MODEL PACKAGE ID # DATE

_______________ _______________ __________

B-3 USA /6058/B( ) 12/31/1995

BETTIS WASTE USA /6142/B( ) 12/31/1997

NRBK-41 USA /9221/B( )F 01/31/1996

TRUPACT-II USA /9218/B(U) F 06/30/1999

WAPD-40 USA /5874/B( )F 07/31/1997

6400 USA /6400/B( )F 06/30/1997

1

557



- - _ . .

U.S. NUCLEAR REGULATORY COB 9 FISSION
LIST OF PACKAGES BY PACKAGE TYPE

10/01/1995

TYPE OF PACKAGING: PU SPEC. FORM

EXPIRATION
MODEL PACKAGE ID # DATE

_______________ _______________ __________

BCL-2 USA /9068/B( )F 05/31/1997

BCL-3 USA /9067/B( )F 05/31/1997

BCL-4 USA /5950/B( )F 08/31/1996

MO-1 USA /9069/B( ) 01/31/1997

S5W REFUEL.SRCE USA /5757/B( )F 12/31/1997

1500 USA /5939/B( )F 12/31/1997
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U.S. NUCLEAR REGULATORY COIG4ISSION
LIST OF PACKAGES BY PACKAGE TYPE

10/01/1995
~

TYPE OF PACKAGING: WASTE, B
'

,

1

EXPIRATION
MODEL PACKAGE ID # DATE

_______________ . _____________ __________

AP-101 USA /9071/B( ) 12/31/1996

I A1W-3 CB/TS DC USA /9789/B(U) 05/31/2000 ]

A1W-3 HD/SB SDC USA /9790/B (U) 05/31/2000
|

CGN 25/35 RCDP USA /9794/B(U) 09/30/2000 ,

CNS 1-13C USA /9081/B( ) 12/31/1997

CNS 1-13C II USA /9152/B( )F 05/31/1999

CNS 10-160B USA /9204/B(U) 10/31/1995

| CNS 3-55 USA /5805/B( ) 03/31/1999

i CNS 4-85 USA /6244/B( ) 04/30/2000

CNS 8-120B USA /9168/B(U) 06/30/2000

D1G CB-TS USA /9792/B(U) 09/30/1997 |

l N-55 USA /9Q70/B(U) 12/31/1999

NAC-1 USA /9183/B( )F 09/30/1999 |

PWR-2 CORE BAR. USA /9791/B (U) 12/31/1997

S2C REC. COMPT. USA /9788/B(U) 12/31/1997

S3G CBDCA USA /9786/B(U) 08/31/1996

S3W REC. COMPT. USA /9788/B(U) 12/31/1997

S4W REC. COMPT. USA /9788/B(U) 12/31/1997

S5W REC. COMPT. USA /9788/B(U) 12/31/1997

TN-RAM USA /9233/B(U) 01/31/2000

10-135B USA /9210/B(U) 12/31/1999

10-142 USA /9208/B( ) 06/3')/1996

3-82B USA /6574/B( ) 04/30/1996

i
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