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FOREWORD

:This directory contains a Summary Report of the U.S. Nuclear Regulatory
Commission's . Approved Packages (Volume I), al.1 Certificates of Compliance
(Voliane 2), and Summary Report of NRC Approved Quality Assurance Programs
(Volume 3) for Radioactive Material Packages effective September 30,-1984.

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

Shipments of radioactive material utilizing these packages must be in
accordance with the provisions of 49 CFR $173.471 and 10 CFR Part 71, as
applicable. In satisfying the requirements of Section 71.12, it is the
responsibility of the licensees to insure themselves that they have a
copy of the current approval and conduct their transportation activities
in accordance with a Nuclear Regulatory Commission approved quality
assurance program. Copies of the current approval may be obtained from
the U.S. Nuclear Regulatory Commission Public Document Room files (see
Docket No. listed on each certificate) at 1717 H Street, Washington, DC
20555. Note that the general license of 10 CFR 971.12 does not authorize
the receipt, possession, use or transfer of byproduct, source or speci al
nuclear material; such authorization must be obtained pursuant to 10 CFR
Parts 30 to 36, 40, or 70.

Please note that not all packages have been generally licensed in accordance
with 10 CFR 971.12(d). If a person desires to use a package which is
not generally licensed, please contact the Transportation Certification
Branch, U.S. Nuclear Regulatory Commission, concerning steps that must
be taken to obtain a general license for the package.

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

Transportation Certification Branch
Division of Fuel Cycle and

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

!
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| |" "
| 7 CERTIFICATE OF COMPLIANCE ""I
i u cen n FOR RADIOACTIVE MATERIALS PACKAGES

_ t. cenriricars NuweER bMISION NUMBER c. PACKAGE IDENrihCArlON NUMBER . PAGE NUWBER .. TOTAL NUMBER PAGES

|i[) 0361 2 USA /0361/B(U)F 1 4

1* mausta |
| ini. e.ninc.i. i. i u.d io c.nity m.i m. p.ca.ging .no con .ni. o cne.o mit.m s b.io.. m t. in. .ppi e.bi. ..e.ty st.no.ro. i rortn in Titi. io. coo. oe y

I r.o.r.: n.aui tion P.rt 11. *P.ck.gm0 of Radio.ctiv. M.t. rial. for Tr.n. port and Tr.n. port. tion of Radeo.ctiv. M.t.n.1 Und.r C.rt.in Condition.." g

I o ini. c.nmc.i. oc noi r.o m. can.ionor erom compn.nc. m .ny r.quir.m.n or m. r.aui. tion. or m. u.s o.p.nm.ni or Tr.n.ponation or om., I
I .ppi c.bi. rogue. tory .g.nce... incivoing ine government or any country inrougn or into which ine p.ck.o. wiis b. tr.n. port.o. |
| I
I I

17s4 Ear;rga,r,sjgoge easis Or a sarriv *Nausis,nE,grgggagsgOgac ya,,

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

71-0361I ..OOcxerNUu e.

4 CONDiviONS

| |
rne. c.niric.t. .. cono i.on.i upon tummna me requirements of io cra een 71. .. .ppocabi . .no me condition. cio.o b.io -

I * (a) Packaging i
I I

| (1) Model No.: PAT-1 |
1 1
I (2) Description u

I |
1 A stainless steel contaipmen bvassel designated TB-1) surrounded by a I
I stainless steel an Md bt# phi signated AQ-1). The contents I

h, are sealed wit a nless steel t can (designated PC-1) I

I
i inside the co nment vessel. p
I I
I The AQ-1 o ck is a right circular cylin approximately 42-1/2 i
l inches 1 2 -1/2 inches outside diametpr. Jhe walls of the i
I overpac si - proximately 8 i of gf'trin oriented redwood i
I encased hin d tainl t s. T nds of the drums I

load digibuter k c ppdir@ess sas[w}hifredwood. |
| are dou closedt )t c ting el t and an aluminum I

i

| The TB M on |(y,' 8-1 inches outside
erit,Q t sI,is. n1 a

| length 6-3 e mi m wall thickness 1

}hei
e 1 r < 1 r

I of the y el 1ox a t e I rior cavity of the 1'
'

/ nc
I vessel i ri ,j N ,' ri 4 inc diameter, with I
,

$ by 1/2-inch diameter |g hemisphe 1eney e,

| bolts and gf0)1y sealed
'

'

asket knife edges and an ;

elastomer 04p. Q iI

0 |

|\ %*& ;
I ,
1 I

I
I
I

I I

i ,
I I
l ii

li i i
l it

I!
a - - - - - - - - - - - i - - - ww= w - - riss.v., - - - - - - i rws-T r- - - - - -w - - s- w- -

I
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|| macroamoteA u.s. NUCLEAR REGULAToMY COMMISSION I

|
a conomons kononuno

i

| |
0 Page 2 - Certificate No. 0361 - Revision No. 2 - Docket No. 71-0361 I
I I
I I
I I
I I
I 5. (a) ' Packaging (continued) i
I

.

I

f (2) Description (continued) I
'

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

| (3) Drawings and Specifications

! The Model No. PAT-1 packaging is fabricated in accordance with the I

g drawings and specifications in Section 9.0 of the Safety Analysis |
1 Report, NUREG-0361. i
I |

| (b) Contents |

| (1) Type and form of material |
I I
d Plutonium oxide and its daughter products, in any solid form. The i
I plutonium oxide may be mixed with uranium oxide and its daughter |

| products, in any solid form. |

| (2) Maximum quantity of.niatOlahkhap) ge and additional permissible I

i contents py |
E s s T,A

i
I (1) Maximuh-2.0 kg total radioactive matsrta,1, plus: maximum 16 grams ii
4- of watier and 10 grams of polyethylene otspolyvinylchloride bagging i
1

mater,d 25 watts,ial.n The maximum decay heat load of'Athe contents may not|

'| exc'se fy |-

Ma mum 20 in tofabld t materi plus:, maximum one(ii) grim of water,' maximum 20Q (o# df metal eahning material (in ii
i *I additionAtothePC-l'prodoc , Drawing ||o1 1024), maximum 64 g

grams of> aluminum"f' oil p h comb;(ih addition to the top |I

spa'cer;DrawingNoll ! , max mum?l7& grass * of glass and maximum |'

| 35,gramsjolyethylene lyvinyl)M1orid The i
maximum decay heatulo,s q. t,he, contents g(bagging material..

not exceed 25 watts. 1
g

(c) Fissile Class '.j
li 6. The PC-1 product can ing No.10N) and the tekspacer (Drawing No.1015) |
h need not be used when the con, tents include 20jcuribs or less of plutonium. I

s 4 y' I
g! T4 t

|| 7. Prior to first use, each packagin@ shd11 beet the acceptance tests and standards I

g specified in Subsection 8.1 and Section 9.0 of the Safety Analysis Report. |
1 I
I 8. Prior to each shipment, the package shall meet the tests and criteria specified g

in Subsection 8.2 of the Safety Analysis Report. I
I I

| ). The package shall be prepared for shipment and operated in accordance with the |

| procedures specified in Section 7.0 of the Safety Analysis Report. |
1 I

f,! 2 I

i
4,,,------ws--** m - - m mu - m m- m y ,- ,-,,- ,y J

j
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mac romm eien u.s. NUCLEAR REGULATORY COMMISSION I
i

|04 CONDmONS (comim,mf/
p

1 |

L I Page 3 - Certificate No. 0361 - Revision No. 2 - Docket No. 71-0361 ||

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

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

i
and 9.0 of the Safety Analysis Report.

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

| 13. Through special arrangement with the carrier, the shipper shall ensure observance I

I
g of the following operational controls for each shipment of plutonium by air:
I I
I (a) The package (s) must be stowed dboard aircraft on the main deck in the aft- i
i most location that is possible for cargo of its size and weight. No other |

| type cargo may be stowed aft of the package (s).

|| (b) The package (s) must be securely cradled and tied-down to the main deck of P

g the aircraft. The tie-down system must be capable of providing package j
( restraint against the following inertia forces acting separately relative ii to the deck of the aircraft: Upward, 2 ; Forward, 9g; Sideward,1.5g; i9i Downward, 4.5g. . pa R. REGf,| Cargo which bears one'ob. he following hdz,atdous material labels may not be

i
(c) t Iy ,

transported aboar an' aircraft carrying a package (s): |
|l' Explosive Q Non-Flammable Gas

I; ExplosiveJ e. ilamable Liqui ~d",
|1 ExplosivetC .' 4 Flammable, Solid ~

|, Spontanemisly Conibustible Fl ble Gas e

Organicr' Peroxide $ y /
p. _ ammaxiiizeri ksDangerous When Wet ) t Iq
h Qorto Myef CJ I/eg

|M/1f,s , i . .cI ~:

Thisrestrihtiondoes,not'applLto{haZirdousma'teriall:cargolabeledsolely
1

; 'l gr ,f V ;:a |i as: U) '%,*y/| P .'. -

g y W 4 i
Radioactis jO - sonM N |

ve I' @9 ^C
,

Poison;Gis W I
~

g' Radioactive II
U, i3 Irritst}n h Iq Radioactive'III

Megnetized'Mgirals Et'olog' c Ageh I"
I

The package authorized bhhihe CFR $7,1.12. $ pere14. certificate is approved for use under the
general license provisions of g

,g(j 1 n n |
15. The package authorized by this certificate is hereby approved for transportation I

i of plutonium by air. b
II

i 16. Expiration date: August 31, 1988. |
I! l
,i i
|| | i

I
r| !|

|! 3 I

|! I ii'
l- - w - w - - ww-ws- wgswgssww vvggg ggggs w gg3 y,_y,y ,.,j |y y, ,
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penC FOnes steA U.S. NUCLEAR REGULATORY COInolSSION
| **M CONDmONS (continued)
|

I I

I Page 4 - Certificate No. 0361 - Revision No. 2 - Docket No. 71-0361 I

I I
I I
I I

I I

| REFERENCES i

I I

I Safety Analysis Report for the Plutonium Air Transportable Package Model Number PAT-1, I

| NUREG-0361 June 1978. |

! Sandia Laboratories application dated February 20, 1980. |
| |

| FOR THE U.S. NUCLEAR REiULATORY C0tNISSION i

I I

I I

| Charles E. MacDonald, Chief
i

| Transportation Certification Branch p.

I Division of Fuel Cycle and i
I Material Safety, NMSS I

I |

| Date: SEP 0 61983 I

I i
I a
| |

! gRREG 9 |c} g
I +Q - 4>O
| I
I 1

|-, $,

i,
.

, e q3 2
'

I ty s;3 c ..

0 |

'

I j fig c:3) |q
| 'A f $N$ j) . O

\'}| { v$. s;fY J g , . ,
w, pg E,

Ie,

[ f' 'gB
|

@,r %p, o. m n , ,

i 3 4,g: s t . g ,

I [/ 5 ( h I

v,y I Qd. )e?
@& !

'

g '
,

|' O
| 1Fppy5 |
i i

II I I
I I
I I
I I

|!
I
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I e

i j
l i

i
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I E CERTIFICATE OF COMPLIANCE |

'o c'3 " FOR RADIOACTIVE MATERIALS PACKAGES

1 a CERTrFaCATE NUMeER D. REVISIOr.EueER c. PACKAGE IDENTIF6 CATION NUhfeER d PAGE NUhneER e TOTAL NUM ER PAGES

4888 5 USA /4888/Bf i 1 1 p

. PREAustE |
| a Thee certrhcate is 6 sound to certify that the packaging and contents desenbod inttem 5 below, meets the applicable safety standards set forth in Title 10. Code of

| Federal Reguletons, Port Ft. " Packaging of Raitiow*ive Meterials for Transport and Transportation of Rodroactive Meterial Under Certain Conditions?

b. This Certifecate does nr1 re8stve the Consignor f., m compliance with any requirement of the regulations of the U S. Department of Transportation or other |
| spoticebec reguietory .genew inciuding ine covernment of any country inrough or into whicn tne peck.go wins be transported. |
I |
| |

| > =::E ::,=:= m :E,x;=,=E==,. |
|

|
Teledyne Energy Systems Martin Company application dated |

| 110 West Timoniuin Road August 13, 1965, as supplemented. i
| Timonium, MD 21093 i
i I

71-4888 |.. oOcxE,NuusER

'
4 CONDfilONS

I This certif6cate is conditional upon fulfitting the requirements of 10 CFR Part 71, as applicabic, and the conditions specifasd below. |

I I

I * (a) Packaghg |,

| (1) Model Nos.: Sentinel-25A, LCG-25A; Sentinel-258, LCG-25B; |
| Sentinel-250, LCG-25C; Sentinel-25C3.-250,-25E, g

I and-25F i

I I

I (2) Description i
AB REGffI i

!' The packages arp oelectric geneFadyA. The major components |
Whousing, tungsten shieldT)gghts for the various

ousing flange, and electrical| include the
le approximate dimensions andI connectors,

1: Model Nos. h as follows: p
ModelNoh Dimensions (in Weight (1bs.)'

| N INd Q ISentinek5A,LCG ( h @/ S 3000i

|Y25I, O 3300[%p OE. I32 g 2000 |
| Sentin 5B, LCG
| Sentinei- SC, ,-

w N qp2, /,'
| Sentine%pg5C3

r 1300 1

5 2 7' , ' ' g 3300 l5cntine f50 %g | !

| Sentinel E | f |4200,x
i s

Sentinel 2 y) g 1400
,

| g

h |h #(3) Drawings Yj
l

|
The packaging constructed in accords with the following Drawing

I %e& |
""

e i
i i

l
i
I
I
I
I
I

.
I

' I

q| 5 I

i
L____ .. . _ _ _ _ _ _ _ _ _ _ ____.______._a

1
.-. . . .. - - _ _ _ . . ._ -- ,
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I-

| mac ronu sisA U.S. NUCLEAR REGULATORY COMMIShiON

(| *e c0NomONs icontinuee
g

k l Page 2 - Certificate No. 4888 - Revision No. 5 - Docket No. 71-4882 I
Ij I

E | |
d| 5. (a) Packaging (r:ontinued) y

t

E a

| (3) Drawing Nos. I

h Model No. Drawing Nos. |
I W
( All Models Isotopes. Inc. Drawing Nos.:
4 001-20000
$ 001-20001

_ j 001-20002
. 001-20003j

h; Sentinel-25A, LCG-25A Martin Company Drawing Nos.:
y N0013100
j N0013108

N0013113 .g '
PN1000003

_

.q| Sentinel-25B, LCG-25B Martin Company Drawing Nos.:
4 N0013200

f4 N0013208

Sentinel-25C, LCG-25CL b U G jIsotopes, Inc. Drawing Nos.:
-

h Sentinel-25C3 '00 lyt 100004
,

hl .

001^70012
Wi x.I 001-400193

M.A .

Isotopes,11 tic. Drawing Nos.:i Sentinel-25D
" ' -4 Sentinel-25E 6s 001E10000

3 Sentinel-25F * ' / 001D10000 m3

$ k'a :,- 4 - [001E10000'

i [[3 [ i \'001-70033 O
%

Q@4 g .L e s /001'70024 7
M

~

&
h'~

h>001-40006$
~ O 'r . T' M | .|.

m

001-40015
2 3;- A 001-40017 C-

@ .,

O'
, ' '(b) Contents -

'

s> >
< m -" '

t, (1) Type and for)n of materialY ''' Q,y4 Vp
_ 9; (1) Strontium 90 titanate doubly encapsulated in a Hastelloy or

j Uniloy fuel capsule _whichJneetithe requirements of scecial form
_ g radioactive material; lir b

4 Model No, Sentinal-25F may have, strontium fluoride doubly encapsulated
'

q; (ii)
E in a Hastelloy or Uniloy fuel capsule, with a Hastelloy C-276 2{Ej liner which meets the requirements of special form radioactive

!

|i| material. ;:

! (2) The maximum quantity of material per package

125,000 curies

o
a w w w w w w w,r ww w w w w isr= wwwe-arev#-rv #.<- ___ww s w.####- - ---- -~ -- - -
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NMC FORM 018A U.S. NUCLEAR REGULATORY COMMISLoN
ten CDNDmoNS (continued)p |

_

i , ,'b
il Page 3 - Certificate No. 4888 - Revision No. 5 - Docket No. 71-4888 g

"
,

I |
5 I -

-

| A
g 6. Eye-bolt shall be removed or covered during transportation to prevent their use i

q as tie-down devices of packages. .'
I -

Ej 7. The packages authorized by this certificate are hereby approved for use under 3
f the general license provisions of 10 CFR $71.12.

_

.-

8. Expiration date: July 31, 1985. -g

b b
-

d a
i w

E! REFERENCES y
4

|!
;m

1Isotopes, Inc. applications dated: September 15 and 16, 1969; and March 3 and April 20,
fg 1970. .:

84 ti.
I Martin Company application dated October 28, 1965; with supplements dated: January 14, t a
i April 1, and July 21, 1966. E a
E n: -

I
d

Martin Company application dated M4rch 21,1967. W: -

b: a

! Martin Company application dated August 16pl967; with supplements dated: September 1, f ;

~ ~ % L! / p ;;e and September 15, 1967. "

W % ..G s p{ .

m
8 Isotopes Inc. application dated September 10, 1969; with' supplement dated: Octot,er 30, hj -

f 1969. p Q 11 ;
s

.g E -

f Isotopes, Inc. application dated. December 16, 1968; with'su'plements dated: December 26, f 5
_ . _

p

7 /'f 7 pg 1968; and January 10, .19,69. t
-"

,*) t .-n ~. . .

|
Isotopes, Inc. application dated March 27,+1970;I

r-. :.y. s.

with 1su l t TES-MIH-1403 dated: *

giz d., Jj , pp emen ){4 |EJanuary 25, 1978. !
'

1
| ,u s ,~

!,FOR THE U;S,hNUCLEAR REGULATORY COMMISSION t 3n n.
v i r $( -

m ~ 1
~< =

i . $g ti , g- A ;1 ]y

'

? ,
,,

i e Charles: E. MacDonald, Chief * E d
5 ' // Transportation Certifica~ tion branch h //

f "/> Division of Fue* Cycli and k *

y q Material Safety, INSS D E
'

06 E NNY ]j Date:
q -.

4 9
.

''

( -

R .b;'
.I.g a

<( 1
-

'

m _

I ii L 3
b) TII 7t u. =

|{ It| 5
v - - ,;m m m w-r i.7-ww w- wimr=w -- -- -- -- --- -- -w - - - ---- - -- ---- -- - w ; !

-

_ . - . . . . 1
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NRC FORM tis U.S. NUCRAR REGULATORY COMMISSION
,.n CERTIFICATE OF COMPLIANCE l'
, 'o C' a ' ' FOR RADIOACTIVE MATERIALS PACKAGES

1 3 CE A f i tCA T E NvMBE R o RE VISsON NUMBER c PACK AGE IDENT tF IC A fiON NU* ABE;- i MGE NUMBER e TG f AL NUMBER P AGE S
-

4909 L USA /4909/AF 1 2
_

..

_ ,

PAE AMik EL
'

a
'

This ce<tibr ate .s issue 3 tr. r ertif y that the packaging and contents dew rrbed en stem 5 below meets tne appi caDie safety *:andards se! forth in Tit:e 10 Code
" ' of r ederal Heguiations 'a rt 7 ' Pac kageog of Radioactwe Mater,ais 'or Trar oor* onct Transportation of Radoactive Material Under Cntaen Conditr +

' b This certif cate does r,at reheve the (.onsignor from cort,pieance with any requirerne o ine requiations o' tr'e - S Department of Transportahon or oth r
- k applic.abie rego:atory agencies including the government of any coffry through or nto whicf1 the r$chage will be transported
E W
= g-

8
f: i m s c. 2, .c T ,s ,ssu.o n~ me sas,s o, a su e T T 4~.as,s n, ' o, me P cs.GE oe s.G~ ou **uca T,0~

-

. P,ePaseosi w m ae.u. o ' Ta ^~o .cE%T'ricatio% or ae*> oat oa sPPuc4TeoN.
'

h General Electric Company General Electric Company application dated
|Q P.O. Box 780 November 19, 1982, as supplemented. -

P 's Wilmington, NC 28401 >

,

g
.

i_ g ; 1

? L - _. _ - -
-

* * * * ~ " * ''
-

-
a a c onos ,o~s

- Ih'S tertifttate 's condelsona, upon fulltiling the requIrerfiets of 10 CFR Part 71 as apphcabe and !Fe mandWons specthed below

(a) Pa ckagi ng f'

E
.

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

, ,.

_ | (2) Description i=

{
,

-- \
--

Packaging as described, and constructed,ln accordance with D0T Specification g
k 21PF-1 except as showr: in General- Electric Company Drawi'ig No. 769E237
7 (GE-21PF-1) - Sheet Nos. I r.d 2, Revi 3; or Westinghodse Electric
_ Corporation Drawing No; 360F05EQ01 (W-21PF-1) - Sheet' No.1, Rev. 8;

Sheet No'. 2, Rev. 8; and $heet No; 3, Rev. 8.
; the package is 8,600 pounds.. '

Maximum gross weight of,

g,

b (b) Contents !
-

*

& - Et

E- |Q (1) Type and fonn of material 5

3 b

b f! H Uranium hexafluoride
P g
E h (2) Maximum quantity of material per package ~ and fissile class y
a - -

gg

{ [4
In accordance with DOT Specification 21PF-1

Y 6. Prior to each shipment, the overpack gaskets nust be inspected. Bese gaskets
{_ must be replaced if inspection shows any defects or every twelw: (10 months, ;g

'

q

4 whichever occurs first. )
y ,

7. The foi .msing condi tions apply to the Model No. GE-21PF-1 packaging: IE
B

s (i) For packagings wriich are not seal welded, the joints between the inner and .gw

jL outer shells (ends) and the side (end) panel moldings must be silicone :p
b sealed. The inner and outer overpack gaskets must cover side (end) panel Lp

$ molding joints (unless seal welded). Except for joints covered by a glued ||
1

E down gasket, visually inspect all silicone sealed joints and maintain in I

{ good repair prior to each shixent or outside storage (loaded or empty). -

P #.

'

|5
B u
"

s

i)N
- ,

m i
r 1 Jc-

kw acwar= = meram-

b
5
-
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u MW M OM commonY?? "'" CoNDITtONS (continued)
|

|
Page 2 - Certificate No. 4909 - Revision No. 3 - Docket No. 71-4909

1
=

|I
1| (ii) Prior to June 30, 1985, all body seams and joints for the inner and outer ;
I shells (ends) and the side (end) panel moldings must be continuous welds. ;

I Welding nust be by a fusion process in accordance with the American Welding :

| Society Code or American Society of Mechanical Engineers' Code.
-

1

3 8. The packages authorized by this certificate are hereby approved for use under
1 the general license provisions of 10 CFR 571.12. [
l

{9. Expiration date: ' November 30, 1987.

j REFEFfNCES E

l General Electric Company applic No em 1 82. ;

Supplements dated: Sep+.emb J,1983; and February 15 an h 22,1984. |

f Westinghouse Electric Cohation supplements dated: July 20$ vember 21, 1933.
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I
!| NAC FORM tis

5

! U.S. NUCLEAR REGULATORY COMMISSION Ei

o e ui CERTIFICATE OF COMPLIANCE .3

N(
<'o crR " FOR RADIOACTIVE MATERIALS PACKAGES !)

_ i a ctRTwiCATE NUMBER b REVISION NUMBER c FACuGE IDENTWsCATON NUMBER d PAGE NUWBER e TOTAL NUMBER PAGES

4949 4 USA /4949/AF 1 2 j
- i mEAuBa
I

|g
a. This certificate is issued to certify ttat the pack agmg and conients described e ttern 5 below. meets tne appsicabte safety standa rca set fortn in Title 10. Code of :

| r.deral Regulations. Part 71. "Packagmg of Radioactive Materials for Transport and Transportation of Hadecactive Material Under Certam Cond.tions." '|
i

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
8 apphcatie regulatory agencies. includmg the government of any cour+try through or into wnich ttse package will be trsnsported

>H
|
i

3 MS CE,RTWicATE IS ISSUE,D ON THE BASIS OF A $AFETY ANALYSi$ REPORT OF THE PACKAGE DESION CA APat ICATIONa en AREo eY m ari Ao,, ., , n Tif tE ANo ioEN,ir, CATION O, REeORi cR AgaticATiON S

United Nuclear Corporation United Nuclear Corporation application dated
Recovery Operations October 4,1979, as supplemented. i

)p% Wood River Junction, RI 02894
% !Mj71"4949c DOCKET NUMBER

'
j

)B
4 co~oircNs

inis certit,ca,. is condition.i upon fuitang ine reau,rements of to CrA es,i 7i. as appocanie, and the conditions specified beiow

\h*
(a) Packaging |3

: h

)| (1) Model No.: UNC-1484
; !g

| (2) Description @
j )
! Containment vessel consists of a 5-l/4" ID x 36-1/2" long and 3/8"

@fthick steel pipe with, welded bottom plate and bolted top flange closure.
. Containment vesse! is centered and supported within a 65 gallon minimum j
| 16-gage steel-drum with 00T Specification'17H closure by plywood j

spacers, benelex, tubular steel spokes, and ;fhsulation material. ||m
" 9.

(3) Drawings j |Pa
';m 'n\

! ContaineY.-is constrdcted in accordance 5ith United Nuclear Corporation 8
| Drawing' No. D-5005-8017, Rev'.s li ( $

'

m,

i a ,( , .. i '.' **

!b
| (b) Contents '. J " ' ^ j ' .

.. { |1;v
A ,n

sj (1) Type and form of; mate' rial !!m| . +
'

,:-
;

-
- ,

? i|L ',t'c' ?. in
9, ; o; ;, 4, r|. g >< t r. .

. %

,

N
$9

,
. . er .

iUranium oK de and; compounds' which will; withstand >a temperature of 750 t

without pressure' generating' decomposition. Denslty may not exceed !g,;

5.3 g U/ccE.The theoretical-density-moderatoC' relationship for "U in,

y compounds" shr&n in Figure ~ 309? XXIV, dated lebruary 6,1970. Docket No. !E
70-36, or in Figure 1.D.17 of the UK Handb'ook may not be exceeded. @

y@f Uranium may be eririched to any degree in the U-235 isotope. The #
maximum H/X atomic ratiofconsidering.all sources of hydrogenous material j~

f interspersed with the fissile material shall not exceed 0.5. y
$
f )B

$
,i:

-

5t 1

1
5,

u
b to

|
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N#C F0mm SteA , U.S. NUCLEAR REGULATORY COMMISSION |I
A - CONDITIONS (continued) |I

I
~

I
I Page 2 - Certificate No. 4949 - Revision No. 4 - Dccket No. 71-4949 I

I
Il
!I

5. (b) Contents.

i)8(2) Maximum quantity of material per package
'

jb

Total contents not to exceed 65 pounds with the U-235 content not to ja

! exceed 25.4 kg. |
E

(c) Fissile Class II and III !p
t

| (1) Minimum transport index to 2.0 i
be shown on label for Class II !

8

(2) Maximum number of packages per 50
| shipment for Class III !g

!)
.6. Tne package authorized by this certificate is hereby approved for use under the ja

i))l
general license provisions of 10 CFR 571.12.

7. Expiration date: December 31, 1984.
!

|IREFERENCES |
, ,or,s n

iUnited Nuclear Corporation application' dated October ,4,1979. ;b
:n'

. .,,

Supplement dated: November ,14, 1979. '~Y
j

,

*% i |

:p FOR THE U.S. NUCLEAR. REGULATORY COMMISSION !g,
'5 jp

- - - ,g3

i, / I'

Charles E.)MacDonald, Chief 'j>

w' Transportation Certification Branch g
Division" of~ Fuel; Cycle and I,. , a

.!j!I!I ~ j?
' ' " Materi'al' Safety, NMSSJ

,

''
SEP og 1983 H
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.BDate: ' ,
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N"* CERTIFICATE OF COMPLIANCE
" " "* *

j io crR 7' FOR RADIOACTIVE MATERIALS PACKAGES I
1 i a CERTIFICATE NuueER ti REVISION NUMBER c PACKAGE IDEN flFACATION NUMBER d PAGE NUMBER .. TOTAL NUMBER PAGES
' 4986 16 USA /4986/AF 1 4 y

PREAus a I
a ins. c.nincat i. . u.o to cen,,, inat tn. packaging ano conioni. o cnn.o in it.m s e.io.. m is m.appocani. at.ty stanoaro. t vortn in Titi. io. coa. I

of r.o.,ai negulahon.. Pan M. * Packaging of Raoioactive Matenals for Tran. port and Transportation of Radioactive Matenat Under Certain Conditen ? | '

b. Tns. cert.ficat. doe not r.hev. in. consignor from comphanc. .itn any requirement of tne r.gulation. of tn. U.S. Department of Tran.portation or otn.r I
appncani. r.guiator, ag.nc . Inciuoing in. gov. rom.ni oe any country tnrougn or into .nicn m. pac =ag. .ai ne transpon.o. I

i
|
1

*'"'' EPA 7E" ' ^' |Ns "r^' DIOEC C T
' ^ ^ " ^ " ^ " ' " "' " ' '' "

a 8Y an A s b E O OR APf ATION
|
;I

General Electric Company General Electric Company application dated |
1 P.O. Box 780 March 1, 1982, as supplemented. y
! Wilmington, NC 28401 I

..r L B E G f |.'"' |

Tni consricai. i. conoitionar um runaning in. rq,ir.7.nt. or io cen Part ri. as appocani.. anopcanoitton. .p.cir o noio.|g y- *: a cONo TiONS

,

(a) Packaging O l
; (1) ModelNoj,: '%-2 and RA-3 g7p R

. g (
[ (2) Descr on g |,

A fuehassembly abdhel rod ppi container. P[c}agingsareright urectangular boxes ~, consisting 1ofcaq.,g[ter-container of-wooden construction
:1
j ou I

and demetal idner ' cont' aider separated; ~ 2' cushioning %terial . I
'

The mehl in@nerJcontainer{, ThN*t ) 92k
kdchebbf;18igeesby179 inches |' #4p Q

$ 11 j y
1 long and is posit'io'n'ed wi' i ' e No.1RAe3 wooden outer container iapproximately'30si5chesl 3 207 inche Q ong. Cushioning iis provided between4he innk 6d 6uTr'(containershoneycomb,ahd ethafoah o'r'eduivhlent'g#[ Closure'Ys,b}y phenolic impregnatedIx

accomplished by I
bolts, latch'es, or equiva. Ten't.M A" pressure re ief (breather) valve is
provided on'thbjnner contaihbr, and is setJfo}r'0.5 psi differential.I|IThe total weigtit of the packaging and conte'nM is 2,800 pounds.j 4***5 |

p

u |
u i

-

' i
i
I
I
i
,
i
,Ii

I
I
,I
I

t I:

'

I
I I

I |n
..--.- ..--.......-.....-.... ... .._____ ____._____.,i
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}"C' CONDmONS (continued)
" " " U S NUCLEAH FiEGULATORY COMMW90N -

, ,.

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

i I

I
i
I

5. . (a) Packaging (continued) |

I
.(3) Drawings

|
(1) The packagings are constructed in accordance with the following |

GE Drawing Nos.: i
I

769E229, Revision 1, Model RA-3 Wooden Outer Container I

769E231, Revision 3, Model RA-3 Inner Container 8

769E232, R gn@ 1 -2 Inner Container

The RA-2 container may be co cted in accordance with
||

Westinghouse Electric Corporation Drawi)ng.1685E66, Rev.1.
Exxon % ar Company, Inc. Drawing N . SI-NF-304,416, Rev. 2; or I,

1

(4) Produc tainer I
,- e

Five-Q9h,Sc 0, stainless ste pe fitte with screw type i :
ented in tfi(elevent it contains -- or fRnge closure ~ tainer.:shalf |

| naterials which 'de e"ablefsi 14j5'F. O '
$ ?( . |%wh A |

(b) Contents h R P-
/, .2a I

^

(1) Type (Md fo ma I
'

'' g-
,

- (i) fue)
l . 4i H 1 1 x mu erage U-135 enrichment of k

by y N.s sdr lad witf4 minimum 0.029-inch |

of tr.16 inch. (calpf^ s, g, hive a maximuqc . ), ' fuel pOjet outside diametert , Mess
i

Each bt up A maximun 8 x 8 square |fuel rods, , l' l length of 174 inches |a rra
with a um fuel cross-sectional ap of 25 square inches. I

itka im average U-235 enrichment of(ii) U0 fuel assem e
2.f%byweight. Assembly rods are clad with a minimum 0.032- |
inch thickness of zircaloy and a maximum fuel pellet outside I
diameter of 0.490 inch. Each assembly, made up of a maximum 7 x 1

7 square array of fuel rods, must have a maximum fuel length of I
174 inches with a maxieum cross-sectional area of 25 square |inches. ;

I
. I

4

1

>

l |
i

) I
l- 1

|13.
i
'var------------------____-------------

s
.
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' *'* # # # #'NX FGPu6nb CONo|TioNS (cont %ued)

i i =
1 Page 3 - Certificate No. 4986 - Revision No.16 - Docket No. 71-4986 i _

fu h =

f I _,

|i | 4
i 5

I|| 5. (b) Contents (continued) i a

h I

f (1) Type and fom of material (continued) g 4
k(iii) U0 fuel rods with a maximum U-235 enrichment of 5.0% by weight. |
-

h Ro$s are clad with zircaloy, incaloy, inconel, or stainless steel y E
I! such that the ratio of clad to fuel cross sectional area be at B g
H, least 0.26, and a maximum fuel pellet outside diameter of 0.508 i g

|8 inch. Each rod must have a maximur length of 174 inches. The #
$; clad rods must be bundle.d gontain d) in the product container y %

4,){ H ;- g
!

described in 5 a

N| (iv) U0 fuel riids Mith a maximum U-235 enrichment of 6.5% by weight. 'N
-'

'

9 kRods are clad with zircaloy, incaloy, inconel or stainless steel N
%
fl such tha't the ratio of clad to fuel crossrsectional area be at

' s

least 0.26, and a maximum fuel pellet out' side *) diameter of 0.508
D 1$

h inch? Each rod must have a maximum length'of 74 inches. The y 5
l'I clad rods,must be bundled (contain ,in the. product container g i

-E
'

described *1m S{A '\d )(4).[]p-! a -f i
TORT d C N T%

~

h.
$ (v) 4d% by weight'foi assembly, rods %1ad with a min') mum 0.030-inch| gUd fuel assemblies with'a jna)timumfayerage U-235 enrichment of$

g
b Oickness of;zir'calcy' arid'a ma'ximumffuel, pellef6utside diameter ,

f(% f fuelprpjs with/ )niaMmuin fu{eNieng'th?of 174? inches and a0.356,jnch B Ea~ct,assemb y to be made.up of @ 9x9 square array
y Z0

i e
maximumduel ^ cross-[ sect dna ayea of 25;squarelinches.N -

k O Dhh.23M $ IIh:t N E 4
ppacIage;P @ | -..A

f (2) MaximuntJhantity, of < material

dekrbM+inSh(,1)(1)V,,5)(1)(ii),and ! d'f (i) ForYhecontent
'

s.
5(b)(1)(y):) h

'% Ip4
N 1

|%j
*f4

E 4
Two (2) fuel assemblics.*/ 7 f , j p Y, | j

|

f (ii) For the contents described in'S(b)(1)(iii) and 5(b)(1)(iv): y

4 N
-

' -

4| Two (2) fuel bundles.* p

4 n

k (A bundle is defined as an arrangement of rods which are either h a

f contained within a product container or strapped together.) | j
i *-:

% N 5
%
4; *Two short fuel assemblies or bur fles may be substituted for a full I

N 7lj length fuel assembly or bundle provided the individual assemblies (or
| bundles) are shipped end-to-end and the total length does not exceed |

-

174 inches, bg
I

-

. (c) Fissile Class I |
-

| :

I ?

*
f i

I ;i
|| 14

_ -_..m a .
i m . . _ _ _

%

. _ _ _ _ . . . .
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conosisons ccontinues>
i

NI
1:

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

EI y

n! p
- -

I |
(!

Ef 6. Each fuel assembly must be unsheathed or rust be enclosed in an unsealed, E
$ polyethylene sheath which may not extend beyond the ends of the fuel assembly. N
5; The ends of the sheath may not be folded or taped in any manner that would E

f prevent the ficw of liquids into or out of the sheathed fuel assembly. |
~

4 =

q| Polyethylene shipping shims may be inserted between rods within the fuel assemblies !pg
i up to a maximum of 0.20 g H O equivalent per cubic centimeter averaged over the !N2
% assembly.

|E
E4

f' 7.
with U-235 enrichment greater tharp3.2%?ciid dor, rods described in 5($) fuel rods !In lieu of the product container specified in 5(a)(4), except for U0

(1)(v), jq
q the clad rods must be bundled 1(bound with' steel (.s' trappings at two or more p
1 locations) with a maximum 'cros's sectional area of '20,0 square inches. The total N. h, breaking strength of thbdtrapping nust be 30 times the? weight of the bound R

-

f} 8.

rods. N O !
The maximum spacing between adjacent rods within the bundl'e must be 0.012 inch.

i|) The spacing must'be' maintained by the product container wall;'-metal strappings

!{|
~ s

1 or peripheral me'tallic dun' pas'with a melting point' greater than 1475 F within
Rthe bundle. p ,~ $ ; () N

f 9. The package authorized by this :certifficats is:.hereby authoriz for use under Ey the ;2neral licerise provisionsfof'10'CFR'971d2.5 4 ER,

i f

O March [S VQ, .f%~9V ;--3 [Q 9 ~

L f 10. Expiration date:i 31, ,1987,,,I j F#- y 5 g5 g
: 1,

w;q?h|f*d B
.

g gqr _ s a-

)? Q % n Wh ,h ' .3 8

p ]7jg REFERENCES ~q$ C) |
V

! O /,fm sN'

:1| General Electric Companf' p lication *datedflarch'il,'M N)
s y

:1 a 1982. y

%A(.
:1 "A**

) p
il Supplement dated: fiarch 15 ,1982. i

!}}j!February 9,1982.

i I '
> u, >

Exxon Nuclear Company supplements d'(ted:(June 2 1981; and January 11 and I

|
M M

:l|
g

f Westinghouse Electric Company supplements dated: February 4,1983; and March 27, i
:l! 1984.

1
p

8j
FOR THE U.S. NUCLEAR REGULATORY C0ftMISSION |El |

I e
3 Charles E. MacDonald, Chief n

,

3 Transportation Certification Branch |j Division of Fuel Cycle and
y

b Material Safety, NiSS g

APR 2 41984 |3 Date:
J
3 u

I
p
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I NRC FORM $1s U.S. NUCLEAR REGULATORY COMMISSloN
i +ui CERTIFICATE OF COMPLIANCE E

W"" FOR RADIOACTIVE MATERIALS PACKAGES E
;

i a CERT:DCATE NUMBER tt REV'SION NUMBER c PACKAGE IDENTIFICATION NU4iBER d PAGE NUMBER e TOTAL NUMBER PAb

5026 12 USA /5026/B( ) 1 3 g

lii: PRE. aE
! a This cert.f as 14 issved to cenivy that the packaging and contents described in item s below. meets the applicabie safet y standards set fortn m Titie 10. Code |
| of Federal Retgulations. Part 71,'' Packaging of Radioactive Matenals for Transport and Transportation of Radioactive Matenal Under Certa n Conditions " y

Ib This certificate does not reheve the consignor f rom comphance with any requirement of the regulations of the U.S- Department of Transportation or other
apphcable regulatory a, Wies, includmg the government of any country through or into which the package will be transported. N

N

N
!'g -

' 750"MS^l!A'.'*1% fJ"'"^*'' ''''''" ^**'"'S "'R"E KJ,"!#Jc^f!&EMEPO" ' T" CATION |R
'

i l
!

, | Chem-Nuclear Systems, Inc. Chem-Nuclear Systems, Inc. |H
. . .

i 220 Stoneridge Drive application dated November 19, 1979, A'

| Columbia, SC 29210 as supplemented. j .

e ' ooc 2t NUueca[lg026,
j~

! CONoitiONs ,g v "< o
This certificate is conditional upon Lifilhng the requirements of 10 CFR Part 71. as apphcable, and the cond$ons spec:fied tyslow

j

O()
- | (a) Packaging n

V in
' r

(1) Model Non , CHS'14-190 ' / / il'

}~
~

k^<

m[: Q h

~

| (2) Description % ,, j

The pa ging is a s e 1,-enca e'd, conc he shielded s9pping cask.
.

The cask is 94-1/4; inches infdiameter' by1103-3/4 inches: in length. E'

Reinfo'rced concreteioccupfes the 7-inchcinnular space!between the E
'

i shells' and th'e. two base' plates'.DfeX11d'is <a'4-3/4 inches thick |
diameter-bolts'. ' Aisilicone}0 plac' kby 32, 'high'stre6 th I-1/4-inch
laminated steelicover. heldj in ^! e 9 ,g

ring' hrfshelliand basFplate are 1/4-istused to' seal theloint between
!n
i'

the lid'and the caskfbody.3Th'e|d baife'llate are 2] riches thick.
iout

inch thick,* while' inner shell'an The II .

h caskisreinforcedatthetop'and; bottom %'rovided'withtwoaccess |j
ith steel rings and is E '

>| equipped with, lifting lugs.1 The tiid is p
ports. Gross' Weight is about 71,000 pounds.g y 3

i

'! \c g

S* ,g, , y hi i 1

| (3) Drawings
77 is i,

;

; The package is constructed in accordance with the following ATCOR, |
| Inc. Drawing Nos.: 1000-D-0049; 0146-B-0004, Rev. E; 0146-B-0009; y

0146-D-0025, Rev. A; 0146-0-0020-1, Rev. A; and 0146-C-0018, Rev. E. y

: E 1
,

I (b) Contents P

.!

4
(1) Type and form of material |

IM
N

'

(i) Byproduct material in the fann of dewatered resins, solids, or y

! solidified waste contained within secondary container (s). p

I

(ii) Radioactive material in the form of activated reactor components I ~

packaged in secondary container (s). |
4 i

< ., .

II 16 i
b+--wr====--==--m--------------------------------------!
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- | 7? * * * . conossions (continues > >

| Page 2 - Certificate No. 5026 - Revision No.12 - Docket No. 71-5026

!h

-

h; 5. (b) Contents (continued)
E (2) Maximum quantity of material per package

g Greater than Type A quantity of radioactive material, not to exceed 20
-

1 thermal watts and 23,000 pounds including weight of the contents,
; I secondary container (s) and shoring. The contents may include fissile

4 materials provided the mass limits of 10 CFR 571.53 are not exceeded.
_

q
'

|
-

6. The dose rate from the loaded cask shall not exceed 10 mrem /hr at six feet from
, the surface of the cask.g

g!
d

{ 7. The access plugs shall be appropr el p d and sealed prior to transport.

I 8. Shoring shall be placed whn e secondary !o tdi er(s) and the cask cavity'

|| to prevent movement dur{ng fccident conditions of fs rt.i

k 9. (a) For any package ntaining water and/or organic subhnces which coulds
N radiolyticallygenerate combustible gases, determinatibn must be made by

? i tests and mgrekents. of a representatise package'such ethat the following
_.

,' E criteria ar met oyer eriod of time that. picethTexpectedshipmentI .

t time: b~
= y . g .

m

stM ofa molar q$tity that would
(!

(1) The rogen genera
1_usMon]ina' lent limits for other inflam-be no re than 5gR _q9r

! mablFgase the,A dary conta ~ gas v'oid if,7, resent at STP
| (i.eypo ,hana 1K1 at1.7.jpsia 70*F); or

,

h (ii) The se dar nep r ty nus[he indled with a diluentP du e

ll%dt -to$%byy e in those portionsq' to ass tha 3' ;

!N of the kage k, hic
"

6 (/t| -

igreate n 5%.ou r.

\9 For any packa livered to a'64 for rans the secondary container-

f must be prepared
^

hipment in'~ e same manne 4hich determination for
gi gas generation is Shipment period begins n the package is prepared1 .

- gj (sealed)andmustbecomgetegwit ngicphe expected shipment time.
| (b) For any package containing ma eri wkh radioactivity concentration not E

'

[ | exceeding that for low specific activity material, and shipped within 10 5 -

Idays 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 |g

q: the time restriction in (a) above does not apply. y
--

i N
~

4 10. Prior to each shipment, the packaging lid silicone 0-ring shall be inspected. I
_ I
b ! The 0-ring shall be replaced with a new silicone 0-ring if inspection shows any | -

i defects or every six (6) months, whichever occurs first. g_--
,

~

E
11. Packa0es fabricated after July 31, 1983, shall be constructed of A-516, Grade 70 g

- carbon steel instead of A-36 and A-516, Grade 60 carbon steels. W
- I
g 12. The package authorized by this certificate is hereby approved for use undar the |general license provisions of 10 CFR 671.12. yg ,

E
13. Expiration date: January 31, 1985. g

F_ 17 p

i
f

-

--------------------- .. .. ......u m m m-- m e
;

_

'

.

.
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CONofT|ONS (Continued)
' '

If .

71-5026 1|Ij Page 3 - Certificate No. 5026 - Revision No.12 - Docket No. |
It i

I
k I

|| REFERENCES

l ij
I Chem-Nuclear Systems, Inc. application dated November 19, 1979. I
I i

| Supplements dated: April 14 and June 17, 1983; and January 18, 1984. |

! FOR THE U.S. NUCLEAR REGULATORY C0tiMISSION |
1 I

|| WOAL |
MacDonald, Chief || CharSp[E.kidtgrtification BranchTrans* porta jg1

I c,\- Division of Fuel Cycle and p

I v flaterial Safety, NM,SS. I'

&g O i| mt e s sDate:y q+ ,

j Co D 4 2. |q, e q ,,.

s J b I,

[<I I'
,
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.

g
|
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-
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1

NAC FORM ets U.S. NUCLEAR REGULATORY COMMISSION I
im CERTIFICATE OF COMPLIANCE I
'o CFR n FOR RADIOACTIVE MATERIALS PACKAGES

1 a CERTIF.CATE NUMBER ti REVISION NUMBER c. PACKAGE toENTIFICATeON NUMBER ' d PAGE NUMBER e TOTAL NUMBER PAGES

|5059 9 USA /5059/AF 1 2
, PREA~ I

a. Tnis certificate is is.ueo to certivy inat tna packaging ano contents o.scrio.o initem s deiow. meets tne appiscanie safety siano ros t tortn in ritie io. Coo. oe i
Federal Regulations. Part 71. " Packaging of Radioactive Mater.als for Transport ano Transportation of Radioactive Matenal Under Certain Conditions." |

e This ceroticate ooes not reheve the consignor from compitance with any requirernent of the reguistions of the u.s. Dapartment of Transportation or other I

appiscadie reguistory agencies, inciuo ng ine govemment of any country inrough or into exn ene package wiii be transported. |
|

|

8
',"'S C,',",'7,'C^',",'8 'SS",,',y,%',8 ASIS OF A SAFETV ANALY$1S RE

7 TH M E S CA ICA ION
m , , ,

Nuclear Fuel Services, Inc. Nuclear Fuel Services, Inc. application | '

218 dated March 27, 1981. i
' ' ' '

k c. . .. 37650 |.. .

I I
I I . 4. .

I c. ooCMET NUMBER 71-5059 I
I |4 CONomoNs
I inis c.riivicate is cono iionai upon ruivilhng tne requirements of to CFR Part 71, as appucable, and tne conditions specifted below. |
I - i
1 5- (a ) Packaging |i

1 1

1, (1) Model No.: NFS Uranyl Nitrate Tank Trailer i

ni | .

II, (2) Description i
I |I

|j The 3,800 gallon tank trailer is IBulkliquidinsulatedcarggt kgatl
of all welded constructigefptype 304-sf inless steel. .

..

I
.f

1 (3) Drawing /
'

I The tank traileks constructed in accordance wit
|' 310, MC-311, GC-(12 . 7f Q)T Specifications MC-

O( |
l

I Lij Q ]
g g,4 ;j. () |i (b) Contents

O j(1) Typeandfordofmater 1

IrhM d[thum| Uranyl nitra pi in ten M 35 enrichment indMhy W1 ht T) y-23530ntent of the solution Ithe uranium mat no
I mustnotexceg10$_, g ip L, % |

-

I hh dl[ [%
| 9 e ,

j

, o + '
i

T $ ,g,J g Tg |
, a -

g

i i
I I
I I
I I
I 's
L il( y .

I q ;

I y
'

I b
i 19 1

L_ ..__________-_-____ , m J!
.

_ _ _ _ _ _ _ .
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| wnC FORM HSA U.S. NUCt. EAR REGULATORY COMMIS*lON ! 3
| yse u coNomons tcontinued)

i
I i -s
I Page 2 - Certificate No. 5059 Revision No. 9 - Docket No. 71-5059 I l
I i

---

"
1 I

| | 4
| 5. (b) Contents (continued) i j
l 1 ;:

f (1) Type and form of material (continued) j ]
| The total uranium content must not exceed 357 grams per liter (1.5M). | %

The =!:

TheU0(N0)ha-6H0contentmustnotexceed50weightpercent.The freezing temperature of
-

i
HN0 c$nce$t ti$n will be normally 0.4M. ''

|
3

I any 0f the solutions must be less than 72*F
=i

| (2) Maximum quantity of material per package | @
| Not more than 45,600 pounds net weight of uranyl nitrate acid solution. |
, , -

I (c) Fissile Class III y j
i i .

| Maximum number of packages per shipment One (1) I
,

I dn
j 6. The solution must be at a temperature of 68'F or above at the time of packaging. |

-

7. Prior to delivery to a carrier for transport, for U-235 enrichments greater than ! 5
1 4% by weight the shipper must ensure that at no point along the proposed shipping i Y

route that the ambient temperature,wi H pe l In the event freezing i f
| weather is encountered the admii11stra"3ve- pr,ess than 32 F.oL dures and controls as specifiedI

'r
=

9i in Nuclear Fuel Services, Inc./ application datedI,Mrch 27, 1981, must be complied '
i
I with for all U-235 enrichments. Tf | -

| @ r 1
-

d: 8. The package must be * tested and maintained in accordanchith Section 8.0 of the i ,

| Application. g& .g Q | i

The package autho'r'iied bkh s' certificate| s e y approvpd for use under tne I9.
q general license provisions of-10';CFR"$7121. ga I -

^

.lseptember 30g{ /6'.*(
o O 8 :er W /g

g | 4|
10. Expiration date: ,,

y qqE4 E] $ j$ 3 |i :n
' M ', REFER if 4 i n

@| %uS< ,tgh x42;;|4 $ | 2
fs

3
- ,p p _3

g
-

- . ..

4 fiuclear Fuel Services, Inc' application /da'ted Marcsif7,198 y3

$ WW G i ;

j jy FOR THE U.S. NUCLEARj8EGULATORY C0ftISS10N i

k A ,g, ,r)r Y ]-A
AI a i

b | $I iI Charles E. MacDonald, Chief y

i Transportation Certification Branch y i
N Djvision of Fuel Cycle and 1

-

N Material Safety, PNSS i, 2
i t a

| Date: SEP 0 61993 |
-j

i , a

f N i20
i i
L c_ m . _ _ _ _ .r.c.r- m _ . .. . . . . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .! j

k
..... _ _

-
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I
Iss[ CERTIFICATE OF COMPLIANCE I

" "" ""
w cra n FOR RADIOACTIVE MATERIALS PACKAGES I

e s. CERTIFICATE NUMBER b REVISION NUMBER c PACKAGE lOENTtFsC,ATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES

|5071 3 USA /5071/Bf ) 1 2
2, PREAMBLE |

a This certificate is issued to certify that the packaging and contents desenbod irdtem 5 below, meets the applicable safety stanwtr;s set forth in Title 10, Code of |Federal Regulations. Part 71, "Packagmg of Radioactive Matenals for Transport and Transportation of Radioactive Materisi Under Certain Conditions.* g

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 I
apphcable regulatory agences, including tie govemment of any country through or into which the package wHI be transported. [

t
I

' '"''n'e'"MS^8v'd'.'oe*"e'Ja%"' ''''' ' ^ **''"
^**"$'* "'rTs'EE0ff,c^EcNEMEf oROR f,',TicAT= !

' * " ^ * "
sP .

Department of the Navy Aerojc' "aneral Corporation application
Naval Support Force Antartica dated May 29, 1968, as supplemen+ed.
FP0 San Francisco, CA 96601

;

I

(71-5071. oocxer NUMBER

4 coNomoNs I
Tnis c.,tivicat. is condii.onai upcn fuitano ine n,quir.ments of 10 CFR Part 71, as applicable, and the conditions specified below. I

I*
I(a) Packaging y

I '

) (1) Model No.: URIPS-P-1 | |

|
(2) Description

|
qqapr RE fj A theremoelectric
ctanc]ular wo/ectes in diameter by 19.7 inchesMen/hox having overall dimensions of

tlong packaged in
nches by 35.5 incht#28.5 inches by

ponents of the generator't'w(th 4-inch thick wooden }
|O

walls. Majo od
ing, flange, ar.d end cup; lea (hist of an outer stainless

|
steel main ) shielding; stainless
steel pres e vessel; Min-k insulation; shiehpplug; electrical I
connecti ; ash e heat source. Tot. l'eight,,Af tne package is f,

: 1,425 p s. g gD t(3) Drawing -

Qk #

,

Thepaq@kaging(tp.c'on'ted in j ' c /with @ojet-General Corporation i
Drawing . 47 5 4, (

1 ~ ~ ~ ~ ~ -

h
s c4|wy +e

)
c3 i-y 'g

o *kk& |
|

, ij l
j t
a r

)J
&

Il I
I r

; - i
'

, t

|21
1
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I
NAC FORM 816A U.S. NUCLEAR REGULATORY COMMISSION

| |
:

46-831 - CONDITIONS (continued / :=

g

I
I 'Page 2 - Certificate tb. 5071 - Revision No. 3 - Docket No. 71-5071 |

-

,

P I .
:

i
- t 5. (b) Contents

g
..

| (1) Type and form of material :E -

'
1 Strontium 90 titanate pellets doubly encapsulated by a thin innerg,

liner and a 0.2-inch thick Hastelloy C primary containment capsule E '

i . i
I which meets the requirements of special form radioactive material.

:

i -

,
-

1 (2) Maximum quantity of material per package |
I

~

.
.

| 7,200 cf . -

m ,
p 6. The package authorized by this certificate is hereby approved for use under the :

;- I general license provisions of 10 CFR $71.12.
' I

[ | 7. Expiration date: July 31,1985. -

b REFERENCES |g

I _

E i Aerojet-General Corporation application dated May 29, 1968.
'

i-

f | Supplements dated: July 6 and 22 and: September 17 and 23,1968.
.

_
,

,
.

~ v. ; :.
--

j -FOR THE U.S. NUCt. EAR REGULATORY COMMISSION
= ~a ,

-

E- N /'
r;t I ~

Mk.a I
N Charles E. MacDonald; Chief''-

| Transportation-Certification Branch i '

~

"

' Division"of Fuel Cycle and i
p

--

y
, Material, Safety, NMSS J l-

~

'

SEP 0 61983 , .Date:
m;p. - z cs , .

| jildk/ [ l
-

'

1, , m n
.-;g' f ia

Y |=L_ _i'C
| sv !. 2

f $',d
"

.

, '

= -

=-
.?

'

g
- 4 ys; '}
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I
fonC Fonas sie U.S. NUCLEAR REGULATORY CCsftflSSION I
*ni CkRTIFICATE OF COMPLIANCE I''C'""

FOR RADIOACTIVE MATERIALS PACKAGES I

1 e CELTIFICArE NUMSER D REVISION NUMBER c PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER e rOTAL NUMBER PAGES |
~

5086 3 I USA /5086/AF 1 2 i
2 PREAM8LE |

a. This certifcate is issued to certify that the packaging and contents desenbod initem 5 below. meets the apphcable safety standards set forth in Title 10. Cooo of
|

Federal Regulations, Part 71, "Packagmg of Radioactive Matenals for Transport and Transportaten of Radeoactive Matenal Under Certain Conditions."
|

b. This certitcate does not reheve tne consignor from comphance with any requirement of the regulations of the U S. Department of Transportation or other I
apphcaue reguiaiory agencies. inciuding in. governm.ni of any country inrougn or into which ene package wiii be transported. I

I
I

a 1 sis,C,E,R,v,,iC4,rE is issugg;E Basis 0, a sarEry suitvsis,REgrgr,N,EgggEgigogg>Cga iO,N |, , ,

United Nuclear Corporation United Nuclear Corporation application dated
67 Sandy Desert Rd. April 22,1980, as supplemented. gUncasville, CT 06382 I

I
I

c. DOCKER NUMBER 71-5086 |
4 CONDITIONS

The, certificate is cor ditional upon fulfilhng the requirements of 10 CFR Part 71, as apphcab4. and the conditions specified below. p

I*
(a) Packaging

I,

|(1) Model No.: UNC-2600

(2) Description

The inner container is_ any11-gagefsteel box 96" long with a 25 square I
inch maximum cross seglidr?. The iiinef container is supported in a 3

22-1/2" ID by 102%.lo'ng 14-gage steel drw) by an insertable cage |formed by nine \21-1/2" diameter by 3/8" tipck steel plates spaced ya

approximatelb12" apart, with a channel formej through the center of g
the plates'bf angle iron. The outer container 4glasure is made with a 1

14-gage orj ea' vier _ drum lid with 12-gage bolt locking ring with drop
|forged lug , andg fwlich is threaded fing a*T/8" diameter bolt.
,

b 3
|(3) Drawing

<x o , ,
The pa ing is,c6n}t't bfii c60 hce wjth IJ6Yted Nuclear Corporation I

% N6 I.D*>20)54:6,% '

t

-714Grij'f6n,g.9 4. g-*
Drawin

.
> ' W y; I

$+o
L

+o ,
.

v ,
a.. * * v, : y |, .

I
I
I
I
i
I
li
il
il

23
I
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5,nc Fome em U.S. NUCLEAR Rt GULATORY COMMISSION ,

ou conomow *=4

Page 2 - Certificate No. 5086 - Revision No. 3 - Docket No. 71-5086

5. (b) Contents ;

(1) Type and form of material

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

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

(2) Maximum quantity of material per package

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

,

1

(c) Fissile Class II and III
'

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

(2) Maximum number of packages h s@ phen) Ten (10)
for Class III f' W

6. The cross section of inner container shall be 1 d to a maximum 19.6
square inches for th ontents specified in 5(b)(1)( ere the ratio of the
weight of U-235 to th'e weight of U-235 plus zirconium e peds 0.074 or the ratio-

of the weight of D''235 to the.. weight of U-235. aluminum exceeds 0.22.

7. Optional banding woode 1 ks t6 11 ntainer not authorized.
'

8. The package autho ized by thisicertifin e eby 'apprqved for use under thes

general license'provis, ion,s ofi10%FR iT.,1
,

, ,g, 4

9. Expiration date: ,May 3E,Nh985.' '

; * Sg s t , f' >a
J? '' Y hfFERC ES / W

United Nuclear Corporatio applicatin bril 2,

Supplement dated: May 8, 1980f

F 1H U.S NUCLEA*4 REGULATORY COMMISSION

6/d fL~
Charles E. MacDonald, Chief
Transportation Certification Branch
Divisich of Fuel Cycle and

Material Safety, M4SS

24
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I'" "" " " " ' " ' "Ni CERTIFICATE OF COMPLIANCE l

''.C'""-
FOR RADIOACTIVE MATERIALS PACKAGES I

8t ctRiinc4r6 =UwetR & esion eenR c eaca^Gs ioe=Tincarion ~ UMBER d PAGE NUMBER e ROT 4 NUMBER PAGES

|5088 | 3 USA /5088/AF 1 4
, . ~ , n

s. Th.s certifRate is issued to certify that the pactaging and contents described initem 5 beiow, meets the applicable safety standards set forth in Title Io. Code of |
red.rse n.gui.eone. Part F1. " Packaging of Radioactive Matertais for Transport and Transportation of Radioactive Matenal Under Certain Conditions " g

,I b. This certificato does not relieve the consignor from compilance with any requirement of the regulations of the U.S. Department of Transportation or other |
| apphcable regulatory agencies. including .ne govemment of any country through or into which the package wiii be transported. |
| 1

| |

* '*'* 'e'PNe$^e'A''.7.'JOEI'**'' ' ^ ""'"
^*"'''S "' rte'No'ioEs"!ft 800s,"oEEle?"carion |a e, ' " '

i

f Rockwell International Rockwell International application dated )
| 8900 DeSoto Avenue September 8,1980, as supplemented. g

| Canoga Park, CA 91304 |
1, 1 . . .

71-5088I . ooexer wouacR

4 CONottlONS
I This certificate is condiisonai upon fuitishne in. requir.monts of io Crn Pari 75. as appiicabi.. and ine condition specified b.iow. I
I

)Ii t

I (a) Packaging |
I I

( (1) Model Nos.: D34710-1 and D34710-2 |
|
| (2) Cescription

.{delNo !7 Schedule 20 steel pipe, 40 to |(.2RContainment vessel
l'

41incheslong(fo(f0-2s
nd 50 to 51 inches long for

the Model No with 5/16-inch welded end plate, and
~

i
I

'

)
bolted flan y. [ 37g

| -

losure with leak tight gask Inner container isq

r centered a upported in a 22.5-inch diame teel drum with minimum y
thickness ge. Void spaces between- nI'

wi iculite. Gross w ~ ~Jof t/e nd outer containerare fillk)o
a i
package is 420 lbs iI

I for the 4tylel N ' 0-1 and 480 of the Model No. D34710-2. I
I f, g U gw

| (3) Drawingy [ {;fg C |
-1

f TheModetNo. % "ckagin? h 'g tr cted kaccordance with the|
LL Wn c

'

$wth| followit@ Nat
''

< g

!034710 S$tt 1 I J %
b I

' ~
s

I D34710 Shg't 2 4v* 1 s

h | Wh| |

4
. o ii e

| O O '

I, %*d !
s i
I I
I Ii g

I 1
1 ly

k I t
i il i
E: p

|25

g
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senC Fonte 018A U.S. NUCLEAR REGULATORY COMMISSION
:s-en CONDITIONS (continued)

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

(3)' Drawings (continued)
.

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

The Model No. D34710-2 packaging is constructed in accordance with the '

following National Lead Company Drawing Nos.:

034710 Sheet 1 of 2. Issue' 6
C34799, Issue 1
C34712, Issue 4'
C34713. Issue 1
035846T-1, Issue 2, as amended by letter dated February-8,1978.

(b) Contents

For the Model No. D34710-1 packaging:

(1) Type and form of material

Uranium metal or alloy plate type unirradiated fuel elements with a
minimum active fuel length of ':231nches. Uranium may be enriched to
93.5 w/o in the U-235 isotope.~ " L//

,- %g.

;j (2) Maximum quantitf of material per package' N
i e o

2.025kildFamsU-235. 4
(A

'

,3' ' L.
For the Model;.No. D347f0-2 packaging: /jff'

.

m : Oi t :S) X: ,Js
w

; -

(1) Type and form of- magrial ,y#~. j.y ,j; O
at. &

MTR-type fue,1(, elements.j C,g/ , / - $
_,

!

Maximum quantitp'of materialj } M ,;c ,/a/
;f) x fa' i , " A H~ T .p

-,o

. -7(2) %
# 4! }! J %

860 grams U-235 E - Mkpg N
'

,

Uz C9i :

, M Q pff Gy|
'

,/ e
i .o ~# 6 s

* fj*, "1. \ ? .~;

/ }} kh!

4
-

a y.
1 e e s ,9 e

f% yk-; f$}
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i
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|
-nac cone staa - u.s. NUCLEAR REGULATORY COMMl8SION

OC88 CONDmONS (continued
|

| |

| Page 3 - Certificate No. 5088 - Revision No. 3 - Docket No. 71-5088 1

||'

| |

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

Fissile Class II

I ,
1 Minimum transport index Max kilograms U-235 Transport y

I to be shown on label per container Index ;
I I
l' 2.025 1.2 I
I| 1.700 1.0 1

|! 1.400 0.9
1.100 0.8 g|

I 0.800 0.7 y'

I 0.500 0.5 g

I I

| For the Model No. D34710-2 packaging: I
I

|! Fissile Class II

I I
I Minimum transport index Max grams U-235 Transport |
I to be shown on label per-container Index 1,

I DD |* * s a tj('.

I 860'' O.7 u. i ./
t

'i,), j! Qs' 500 0.5
l V O I

l. 6. For the Model No. D34710-1 packaging: na i
'

; r'f iI' ~
'

II The H/X atomic rat'10 coiisidering all hydrogenous i
within the inner. container'and'the weight of'the; material between fuel elementsII

%,uraniumshallnotexceed:\" |
| (i<% 7):~ f Q, ) 3

\ O '
| cf Max kilog' rams U-235 tDi N /[3| per container J Maximum H/X |

'

h[2.0$5 (IIF 'N 2.b |>

'I.700 '3 t g. .W 2.64 i

1;400j_j.jj'h;31-U/
1 ,

| 5',
'

!u 32' I
I

d4517f)j/# l.100 0 00,
5'. 6 |

g
#5i f 0.800L c . , /! . 70

| Q 0.500 M .! M.'' y8.9 y

/,0 2900 350 g 10.4 II'
13.0 ;I ,, g,.

I e 3L A Jr "n i
I J% e r* ir.
I I
I I
I I
I I
I i
l i
i I
1 I

,

I|l
l |

| 27
g Ji4 __ ,.

. .

. - - .. . . - .. -
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senc Ponet 8184 - U.S. NUCLEAR REGULATORY COtsMISSION <

ow coNomONS (conM

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

6. (Continued)

For the Model No. D34710-2 packaging: |
'

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

|Max grams U-235 '

der container Maximum H/X |

860 6.1
800 6.5
700 7.5
600. 8.7
500 10.4
400 13.0

[
7. The packages authorized by this certificate is hereby approved for use under the

general license provision of 10 CFR 571.12.

8. Expiration date: October 31, 1985.

p.B R E G 9
\gREFERENCES

Rockwell International appfication dated September 8,1980, p/V O
University of Missouri tter '(Gdoden to Ladd) datedfbTy 30,'is68; Idaho Nuclear
Corporation letter (Fo o Tingbf)'d)

Laboratory, Neutron, Ppsics Annual ((ed Ap,cS 3% 1966; and 0(E) Ridge NationalrogressReprl iod endig September 1,1958,pp 34-36. x t'D jd
y (c Y. M |a
,A tfjjj V ~ E TE NUf, LEAR R . ATORY COMMISSION ig

rg.7 ? x-3 | M |i ' ~ ~, ' &'

Q) ' R,y. p ' & i (
' ' '

c
y

,,

ih (Cl}ar,1et 'E! Dond%* Chief
/h Transp'ortation Cer,Mfication Branch

Q Division of Fuettycle and
| se Material Safety, NMSS
| T f g Jg 'f'

Date: SEP 061!l83

|

l,2e
,
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U.S. NUCLEAR REGULATORY COMMISSIONI CERTIFICATE OF COMPLIANCE I|| leoio CFR T'
FOR RADIOACTIVE MATERIALS PACKAGES I

{
l . CERYlFICATF PeUMBER D REVISION NUMBER C. PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES

l
p 5149 5 USA /5149/B( )F 1 2 i
L eREAveu I| in.s c.n.<,c.t. . ssu.o io certivy inai rn. p.c*.g.ng .no cone.nt. o. send.o in irem s n io.. m is in..ppuc.oi. fety stano.ros s.i eortn in Titi. io. coo. I '<.

I or r.o.,.i n gui.t.ons. eart Ti. e.c*.g ng u, R.o,o.ci. u.tenais to, Tr nsport ano Transport. tion or R.o o.ci. u ieri.i uno., certain conoliionse iI
1

o in,s c n,,,c.,. oo.s no, , u ,. cons,gno, ,,om compn.nc. .,in on, r.quer.m.ni o, in, r.gui.t,ons or in u.s. Department or Tr.nsport tion or orner R
.ppnc.oi regui. tory .9.nc . inciuo.no in. governm.ni or any country inrougn or into .nicn in. packna. . ii de ir nsported. I

I|
|

1

i
1| |g 3 THIS CERTaftCATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

. PREPARED BY (Name and Amfresst b TITLE AND iOENTIFICATION OF REPORT OR APPLICATION |

I;|| Babcock & Wilcox Company Babcock & Wilcox Company application IP.O. Box 785 dated September 20, 1979. I
H Lynchburg, VA 24505 - Nj
I II o D 7 I

e%CsttNuueEn ~F C / r .1-51498
.
-

|j . CONomONS ,i U
'

|
"4 |.,

This certific t. is conditional upon fui.finng the regtnre,rn.nts of 10 CFR e.rt 71. .s .ppnc.ble. .nd the cono$ons specified belo.

f* (a) Packaging N
Y O |l\

% ..a/ p/.
.. - i

n (1) Model No.:
'814A>

7 IAI % y
1

(2) Dese t' ion 4 I g |
'!

SteeLcontainer asidscribed9n2021979.Em(Babcock 3&lWilcox Com"pany's application!I d
1| dated' September )fi? I-

{ Y |)Q Yf
; i q gr ,j.'';,d f| ,||$ |(b) Contents,.y %g y ,

f (1) Type and fo
Eheiierk

I k [N !
I! Y

Unirrad{aked fuel Ilus er A%' N.h 43)c &>[
Q R

,W %Ill
,

N I
|| u 6// I

'

Maximum q/ , ty of materialjper; package(2) uan

p One fuel cluster containing U-235 with insdrted poison fixture as I
I| specified in Babcock 4 Wi1cox Company!s' application dated September 20, I|

1979. 'i }4( jg yg F

1:! (c) Fissile Class III II
I

f Maximum number of packages per shipment or Five (5) |I per railroad car
II II 6. The package authorized by this certificate is hereby approved for use under the 1

| general license provisions of 10 CFR 971.12.
|I I7. . Expiration date: October 31, 1989.I II II I

I I
I Ir i
L i

[ I I
i i I

I I
I 29 I
I - . _ _ _ _ _ _ _ I

____________________,____
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~~ CONDITIONS (continued)

,

I

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

!,
lh

|R
REFERENCE |B

i

E

! lti
L

! Babcock & Wilcox application dated September 20, 1979. |
\

.!
FOR THE U.S. NUCLEAR REGULATORY COMMISSION j

:
i

!I

! ,. 7;t. ^ 7:M[/L h
|

J?A. $' ' Charles >El MacDonald, Chief !g

\,. ' '' Transportation Certification Branch (p
-

xV Division of Tuel Cycle and |E
, y

'

i 'V Material Safety, NMSS |E,5

s,Q {j ;
.w

OCT 2 51984 ~ .

<

Date: -

| ,' . 4 .-&: |h#~
'

f;

( f,j'j,'f; p*% >~;~
, _ ,*, % ;*. ..~, ,

ay g,, ;9
, . . .

.. s- , ,

; ; 3; _ - + wc
;E,

. .J3 , fX j
,

,
' '

-~
<. .a._

~| 5; 's hi
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. ij
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wgggg c 3
-

i
.n a

s |,w!n mx' n. '..

! i .A % ;g.; j i t L
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;|.

'

(w'' .

d,
N'

s
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,
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-
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I +ftC FOstm s,8 CERTIFICATE OF COMPLIANCE U.S. NUCLEAR REGULATORY COMMISSION [

N
=

|; to CPo t' FOR RADIOACTIVE MATERIALS PACKAGES I
mi

r
j/

} 1. CERTiflCATE NUU($ER O REV!SiON NUMBER c PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER e. TOTAL NUMBER PAGES g'5341 6 USA /5341/B( )F 1 2 g
> i eREAusts t

' | . .. This certific.re is isswo to cernf y that in. pack.ging .no contents descnbed in item 5 below, meets tne.pphe.ble safety standards set fortn in Titi.10. Cod. g
g of reami segui.t.ons. part 73. e.cn.ging oe n.oioactiv. uai.nais for Transport and transportaison or naa o.ctiv. u ieriai unoer cert m conoitions.- g-
I L. o. inis cae.c oo.s not ren.v. (n. consignor erom compo nc. -tn any requiremoni oe tne reguianons of in. u s. o partm.ni or Transponairon or otner

!I appoc.oi. reguiatory .g.nci.s. inciuoing in. government or .ny country tnrouan or inio .nien in. packag .iii o. iransporteo. ItI
@LI

I !!3. THIS CERT 6FICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORY OF THE FACKAGE DESIGN OR APPLICATION
- O, PREPARED BY (avam..no Address). b TITLE ANO IDENTIFICATION OF REPORT OR APPLICATION g

q! Babcock & Wilcox Company Babcock & Wilcox application dated June 23, |g

p|!
l P. O. Box 785 1967, as supplemented. .g

Lynchburg, VA 24505|
%rI t

I
- rs OCn 71-5341 |EN . e oOCKET NUMBER k . * I i |l

I . CONDITIONS , ~ , V' 4 p
inis certiricat is conoitionai upon ruivining in requirem.ets or io crn eart ri. is appuc.oi.. .no th.cono tions specive.o b.io.

g
I! s. si n |t
|[ (a) Packaging g L.J , jK
d

% % 5
1 (1) Model No.: NFP-55 ' l, iln ;l, v
d . -i t"s . .! (2) Description s

, _ f; O I

[i
g

^
,

j Packaging as descrk'e'd and . constructed?in accordance/with D0T Specifi-h|c e .. - m:

cation 6M except: (1) the containment' vessel is limited to a 5-inch /,Ei

Schedule 40 steelnpipe with threade'd cap closure and welded bottom j
platen (ii)'the outside'drsni imist* have' at' least 55-gallon capacity; i

and, '(iii) the; sides and 'endsj of ;the containment vessel must have at Ig
~

'
leastr7sinchesTofJinsulation' with the radial clearance between the !It!
insulation and the outer shellinot exceeding 5/8.Tinch. !g

1
RI ;

- v. - ,,1
.

i
s

! ' tos',
! (b) Contents ' nf , ' -Q il

~
4

i
-,. , < ,

. .
9)1

~ ,n ,

| (1) Type and fdrNof material y'
ig

I Uranyl nitrate or drinium oxides, of any enrichmer.t in the U-235 5
.. i isotope, provided th'e H/U-235fratio does not exceed 20, considering ?%

Ii all sources of moderation within the inner container.
1 1

1; (2) Maximum quantity of material per package
|@E

'

t g
I

ll Not more than 3.6 kilograms U-235 in a volume not to exceed 3.6 liters, jli
I

|E
,

I | |

is .a {
\\

h i\'

I; i i
l' !KII !III 't

II I
$ l i

i!

!p
,

-

q I
I
il |ti,

t !ni
L _ m _ - _ _ _ _ _ _ _ _ _ _ _ m _31- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _m. _ _m_,J|I

=
_
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I
' 'uncycau sua : coNomONS (continued)

I
r.

( . Page 2 - Certificate No. 5341 - Rev'ision No. 6 - Docket No. 71-5341

1

I
| 5. (c) Fissile Class II and III

,

| '(1) Minimum number transport index
I to be shown on label for Class II 1.3
I
I (2) Maximum number of packages per
I shipment for Class III 40 packages

6. Pipe cap closure on the Sch p h 1 ealed with teflon tape.

I 7. The package authori his certificate is hereb apoved for use under 'the-
general license pr ons of 10 CFR 671.12. O

8. Expiration date: tober 31, 1989. g- kg
C ~

&o
x|

I

! b 'N hE3 E4

Babcock & Wilcox C ny ap c t du 2'

.j,
| Supplements dated: (fanuar 970 g i kl y' f960'. $o

Q 40CLE REGULATORY COMISSION

h \ I#

I Charles E. nit 6, Ch'ie
I Transpo Jati Certification BranchM, 4Digpid Nf Fuel Cycle and
|! ,I
g A PWierial Safety, MSSi

I
I Date: OCT 2 51984
I
I
I
1,

I
I

4 I
I
I
I
|
1

t
I

: I

L- . . ----------- 2.
_ _ _ _ _ _ _ - - . _ - - . - .

, . , - -- . . - . . - -,, . , , , . - . - - , , . -



y
p

-

- ______________________________________________________u.

=

* " "" " * * ' "
'

IS CERTIFICATE OF COMPLIANCE
'o crR n FOR RADIOACTIVE MATERIALS PACKAGES
I e CERTIFICATE NUMBER D REVIS40N NUMBER C. PACKAGE IDENTIF6 CATION NUMBER d Pt1E NUMBER e. TC1TAL NUMBER PAGES

_
5362 2 USA /5362/B( ) 1 2

E 2 PREAMBLE

- a This certif6cate is issued to certify that the packaging and contents described inltern 5 below, rneets the appi cable safety standards set forth in Title 10 Code of
-

Federal Regulations, Part 71. -Packaging of Radioactive Materials for Transport and Transportation of Radioactive Matenal Under Certain Conditions."

b This certifcate does not reheve 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 well be transported.

=. :

Ir * '?*4'"#E8^.'T d'a.'*e*"a'i, OE',''''' ' ^ *^'" ^*^"''*i r71TE %o'1di^ii"CATJ'EUS"o^r'"oR #PtiCArioN |
' ' "' ' " ' ' * ' "

a

g U.S. Department of Agriculture U.S. Department of Agriculture application
Radiological Safety Staff dated October 17, 1980.

-

Beltsville, MD 20705-

;
_

=

; e. ooCxET NuMsEa 71-5362 |
,_

' 4 CONOtTK)NS :
e

- thea certificate to conditional upon fulfitting the requirements of 10 CFR Part 71, as apphcable, ard the conditions ied below.
;

_ a :

(a) Packaging
:s

'
(1) Model No.: Natick Irradiator '

b
(2) Description

The package is a c lir4r(ga1Qel-pncased, lead filled weldment 29-
3/4" 0D by 58" hi rdosed in a90ube-walled impact and fire shield.

i (overpack) 57" by 90" high moun! a pallet 57" by 45". The
-

stepped cavi @ 9.56" ID by 8-1/4",12" 27-1/2" and 20" ID by.

- 11-58". Th M urce holder (drawer assembly 9.48" 00 by 46.625"
-

with 9-1/2 ,ielding on bottom and 12-1/ " o op. A lead shielded :

-
cask ins q ass b 20" OD by 9.52" I -b 2. is installed at the
top of cask e entire asse held i place with a 1",

; thick s lid s wi lv , ol ts , sk drain line is4

. . sealed h a pip "0 i ted plygd plug fills the

- positiqnedaro
'

ft ca k overpacT Plywood will bespace . ween the t,

irradMjor for support.cumferer h

-
-

Thecasgeig 6, r.i

3:
. [ . 9, g

"

,
<

: , /

p&
c ,

G'

$)
fp ;5 o'

- e 4%y
! 6p

i
' O +O

*; <

-

D*** [
n

:

L

]

I
-

i

1 33
,

i
V- - - , . - - <-rw-r-r - - - - - -

.-.

.



_

.-

,__- -------------------y------_--mm-,,-___ _ _ ___- _
I -NRC FORM 818A U.S. NUCLEAR REGULAYORY COMMISSION

+u coNomowcononueeg ._

I t :

I; P30e 2 - Certificate No. 5362 - Revision No. 2 - Docket No. 71-5362 i
I

-

y,

l t
|i |-
4 lg

||
(3) Drawings p

| t
I The packaging is constructed in accordance with Lockheed Nuclear i
f Products Drawing Nos. 442-2093, Rev. 0; 442-2094, Rev., 0; 442-2096, I

Rev. 0; 4422098, Rev. 0; 442-3002, Rev. 0; and U.S. Army Natick Research I
o E
gj and Develcpme..t Laboratories Drawing No. FE-81-16, Rev. O.
O
f (b) Contents t
Y II

(1) Type and form of material {
bh Cesium 137 sources meeting requirements for special form radioactive
f.

'

i material.
4 {=
4 (2) Maximum quantity of material per package p

h|| I
250,000 ci [:

l
i V

h 6. Construction of additional packagings is not authorized. [
r c: =

i 7. The package authorized by this certificate is hereby approved for use under the h
4| general license provisions of 10 CFR 571.12. [(

(f
8. Expiration date: October 31, 19F

. h
0k*

REFERENCE

|
.

;e'

U.S. Department of Agriculture app e ication dated October 17, 1980. [g
4 ea
J - FOR. THE U.S. NUCRAR REGULATORY COMMISSION

' E:
h - : n
W| }i g'

1i ./ !
( - I ; Charles E.*MacDoqald, Chief | |E

.

iy (Transpor.tation Q9 *tification Branch ; j E-

g Din 51on of Fuel dycle and p '[
d Matstial Safb,t'y, NMSS : :_

.
q! SEP 0 01983 N ;. _-

- n
0

q Date: ,~ -

; y
E

h('
:a
;; g S :

's d
E

I La
q n _

_;- g L =
_ q: n r

C
? (' i

k
.

L

w v -,

,

j'|
. e

-

| 34i ,i .
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-- II mC roRM s1s U.S. NU': LEAR REGULATORY COMMISSION !-E t +ui CERTIFICATE OF COMPLIANCE i-

( io CFR n FOR RADIOACTIVE MATERIALS PACKAGES |- . , . _

D REVISION NUMBER c PACKAGE IDENTIFICATION NUMBER d PAuE NLNBER e TOTAL NUMBER PAGES |

f 1 a CERTIFICATE NUMBER7 5364 5 USA /5364/B( ) 1 3 !pi

& I; g PREAMBL E k
_

q! a inis ceriincaie is issuea to certify tnai ine packaging ano contents aest,.uc * item s beiow. meets ine appiscacie satety stansares set torie:in Titie to. coa. Er qj of reaerai seguias,ons. Part Ti. '' Packaging d Ra&oactive Materials for fra* sport and Transportation of Radicactive Material Under Certain Co..ditions? $
t> This cef hi44'e does not reheve the consignor from compliance with any requirement of the regulations of the U S Department of Transportation or other jI

Nj appl * cable rt,gutatory agencies. Including the government of any country through or into which the package will De transported k
M. Ri k

g| 3 THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS Rf PORT OF THE PACKAGE DESIGN OR APPLICATION
&- d E
T -

t

F4- a PREPARED BY (Navne and Addresst b TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

b i I
|

f Neutron Products Incorporated Neutron Products Incorporated application f
~~

P

. i qi 22301 Mt. Ephraim Road dated March 26, 1974, as supplemented. !h-

g! Dickerson, MD 20842 g
3 wD (! c Wxd NuuBsR i- 75'-5364 5

c
4

I di a CONDITIONS Es -

g inis cerine,cate is conoitionai upon euitining m reggiTements or to Crn pari ri. as appocanie. and ine c.r omons species.o beiow |
@ |s m) '

R=

I t (a) Packaging \ (-

t .~

| (1) ModelNof:0NPI-?67-0442. d ';g#
3

& | AJ , fr$ >
C (2) Description - t ". , x i k;', s*= ; _ _p . : E> . .

5 i The packaging is a: steel / encased,t ea'd shielding shipping cask of E
'

l
f circularj crossisectionk The outer carbo' steel shelliis 7/8-inch |

i

n
f thick,lasa301. inch 300.in yspaced'on 3-inch * centers.1_d is, finned..with 1/2-inch x '4-inch finsThe' inn'eristainless _ steel Tshell is 1/4-inchW
M ! thick. A minimd56-inch lead 'shieldiis proviaed on the sides and
M ! ends. The. cask. isicomprised lof!twof(2) axially consiheted sections

~
^

5 | which ari chosenfoniif6ur>(4)!d,1ff,erentjections,| described as follows: E
Em , . - c . - ,

:5 SECTION LENGTH (inches) . . CAVITY CONFIGURATIONi E
.2 a '. r, Y

5 A 74/,s ' A' 5-inch OD center ' tube surrounded by |~_ '/ by 48,1/2-inch OD and 60, 3/4-inch g
,3 OD tubes.within a 15-inch diameter E_ ,

; central cavity. The space between the E
"'-

{ tubes is filled with lead. [
Ei B 54 Same as Section A. [.r_ q!

E3 q' C 31 A 15-inch diameter cerstral cavity. 5-

,4 p.#

> i D 16 None. Li--- E Lr t >.4 q r
___ q g_

= I I
O N k

4 n
-

.C 4 )
4- t g

C I; I|g. t >
q

gI 35._ i n+ L....... ..----.... - ...- .. - ....... - ........ . J
-

-

_E
- _- - _ _ - _ .

,
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| * ' ~ ' '
1 CONDtY(CNS (continued)

|

f Page 2 - Certificate No. 5364 - Revision No. 5 - Docket No.
'

71-5364
'

N;
' f |E
R in
E |E

| (a)(2) Description (Continued)
r| 5.

! The sections described above are connected in pairs to form four (4) |y,
g! cask configurations. The sections are connected by thirty-six (36), y

g
t

%(
3/4-16 UNF studs equally spaced around 34-inch OD grooved flange rings |
which are welded to each section. An 0-ring or flat ring gasket |

f provides a seal between the connected pairs which fom the cask |g
f configurations described below: |g

di !ii
'

CONNECTED CASK CASK CAVITY WEIGHT !d
i MODE SECTIONS LENGTA(inches-) n LENGTH (inches) hounds) %

e DD 'Ni

g * N 14 4 i C Q G[ 80
f|g

- 30,000I I A and B
( 4/A and.C' "j ' x

i91 SW m 23,000II

gg . , ~.} ' (,)
f

t

.} if | III BaTD 60 27 p 15,000 )
38 %)5 8,000gIV dD

.

%.}. . - r\ y; [ i C |E
# i . -; |{ A steel encased, leak i led cover iig t(on A prov @ access to the f
[,43.j k@.

cask ca,dity fot Mode 'andlLdhe c veriis securedgith twelve iHRM
(12),17/8-9UNChexh bolts. A ska niprovided bh 1/4-inch

3-(TA
8 diametepby l'6fj/2-inth*1th 0{ "4 %Thp hvit/ ts filled with inert i

c .W )| gasfoi'shipmeut((and(spFhf
i y th a rdlief valv$et at 45 psig. f-

E s. Sest' ion Dqnd the cover for fis fit {d g(ith Mfb ;5f. . g
Thecasp#arefittedhith)V 1

y.7 M j welded tolthe cast, an{may be j{s
e-dowr.Q.e

Section A i b lyg J , /2-incityhick steel pad is !Ed

|Ee 39W :
'

e j ?y[Ag (2) Drawings 'd< 't.~

.A N
iQj The packaging is Aonstructed in accordance with the following 0.G. %q
i. Kelley Co. - Neutron hadugts, Inc. Drandng No' . 67-0442-1, Rev. 8; )
Q,.py% 67-0442-2,Rev.2;6/-044h3,- . 67-0442-4, Rev . 6; 67-0442-5, EQ

Rev. 2, 67-0442-6, Rev. 2; an 7- 442-7, Rev. O.
|., 41 :

f yd ,
(b) Contents4.g '

|yN,''k E
~~' (1) Type and fom of material y

_

C E

g.7p..V.tM Cobalt 60 meeting the requirements for special em radioactive material .
,

pp ,
WA ! '2) The maximum quantity of material per package y

1. 'N | E

a .1[s
= RADI0 ACTIVITY INTERNAL HEAT I

h) PACKAGING CURIES OF COBALT-60 (kw) {
pg - F-

||
.' Mode 1 600,000 9.4..

iO Mode II 400,000 6.2
h# Mode III 200,000 3.1 E
- "

,
Mode IV 120,000 1.9 |

_

,
36 i

l:--r- ------,.-------=---- -------
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| Page 3 - Certificate No. 5364 - Revision No. 5 - Docket No. 71-5364 |
| E
'

E
I I

1I i..

|-6. The cavity shall be dried, purged and filled with an inert atmosphere prior to IL

j shipment. (
7. The contents shall be held within the cavity so as to fix its position during f

I transport. [
1 l
] 8. The lifting lugs on Section D and the cover of Section A shall be covered, |

t . ; locked or removed to prevent their use for lifting or tiedown of the package g

i during transport. p

1 L
l 9. The package authorized by this cert,ificgteris gereby approved for use under the [
] general license provisions of 0%Flt1970lf b |

i (| 10. Expiration date: May 31 9.
1 y n I

1 V i
d7 p1 I

] gN A |
REFERENCES

rated } 'ated d e 74. Q ffNeutronProducts,Inc gMar

Ksyf2,1980. / O |Supplement dated: l

C- kOR THE US 4ft| CLEAR AEGULAIMY COMMISSIONH I'

h & h \ of;f'' Q,j
'

> s - o u -

1 Q f {e | '

alS

"
r d 3 __ , t

d o, hid 3 || .g ,e ,

1 W Tra'nsport4t on rtificat dh Branch I*

dj' d1,eV)Nfvi'sion ICycle 4 d IJ

] [/ ,NMj55 |M al Saf

h (MAY 171984

/) Y k**M !

Date:

l,
1

I

I t

i I

|
1

1

I E

I L

i i
l I

| )

) i
'

I t

i 1r
-

| 37 |
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- d' NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION l

4i CERTIFICATE OF COMPLIANCEH
k; sw'o CFR n FOR RADIOACTIVE MATERIALS PACKAGESti

1 a CERTIFICATE NUMBER D REVISION NUMBER c PACKAGE IDENTtFICATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES

( 5450 20 USA /5450/AF 1 5
; 4 PREAMBLE

a Tnis certificate es assued to certif y tnat tne packaging and conterus described an item 5 below, meets tne apphcable safety standards set fortn en Title 10 Code,

! Of Federal Regulatsons. Part 71. " Packaging of Radioactive Materials for Transport and Transportanon of Radioactive Matenal Under Certain Conditir:ns.''

M! b Tn,. certificate does not reneve tne consigno, from comphance witn any requiremeni of tne reguiations of tne u s. Department of Transportation or otner

t N apphcable regulatory agencies. including the government of any country inrough or into wrnch tne package wili be transported.i

'~

||

. f a THIS CERTIFICATE IS MUD ON THE BASIS OF A SAFETY ANALYSIS PCPORT OF THE PACKAGE DESIGN OR APPUCATIOf4*
a PREPARED BY (hame and Address)- b TITLE AND IDENTIFICATION OF REPORT OR AP;UCATION

W Westinghouse Electric Corporation Westinghouse Electric Corporation application -

dated December 17, 1980, as supplemented.

(i
P.O. Box 355 '

;
Pittsburgh, PA 15230 | -L-

g g
- .LoOCYtiNe,:~. C;71,5450-

_

8- 4 CONDITIONS
. ,

f, f.
- Tnss certificate is conditional upon fulfilhng tne requirements of 10 CFR Part 71, as applicable, and the conditions spec:fied below

~

'q(j s. (a) Packaging
'

- E
J s E

1 y E~

i 4 (1) Model Nos.: IEl

[i
''*

.
; 3 .tn._

-

4 RCC,RCC-1,RCC-2,;RCC-3,and_RCC-4,'ff 7; p

-( % (2) Description
' ; 3:. { J: 7 a W6 t

*

3 j; ' U R;;
& iy - u. / j 5 ymc

s: Steel' fuel element cradle assembly consisting of a strongback and Ej

i (y adjustable fuel' element clampins] assembly, shock mounted to a 14-gauge [--

4 steel' outer container by ' shear inounts. Neutron absorber plates are g'1

-

g required for 'the, contents 'as &specified. . Gross weight for the RCC and E
=

4 RCC-2 is'6,300.lbs.", RCC-1 and RCC-311si7;200 lbsQand RCC-4 is 8,400 t
C B \bs. ~* >

("i >
, .

f ;4| L g kj#j., ,

D k (3) Drawings '" N - O' fR-

% .

.m p g:
g sw
y 4

*

e s' The packaging is" constructed in accordance with Westinghouse Electric E:

%(|
4 Corporation Drawing |Nos : 1596E24,1596E25, and 1553E31 for the RCC E!2

and RCC-2; 1596E24,1596E25,'and'1553E30 for the RCC-1 and RCC-3; and Ii-
1596E22,1596E23, and 1548E55 for the RCC-4. fg

b) (4) Fuel rod container reinforced 13-gauge steel box constructed in accordance h_

with Westinghouse Electric Corporation Drawing No. C5650055, Rev. 7. t-7 q|

|L 4! E

q d >
; at i
S "1 N

A dj i
4 >
g' i1

t <! u
q s-

n % |
$ u

*

% r I'

#" In i
^

qt y

q N
__ i 38 i

4 I,

N b uumuvua.m.ummmunusumusumununumanusun:me-yh.anumre = = ==
7
e
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Q CONDmONS (continued)
di

' Page 2 - Certificate No. 5450 - Revision No. 20 - Docket No. 71-5450

!

5. (b) Contents

(1) Type and fom of material..
!

!
(i) Uranium dioxide as Zircaloy or stainless steel clad unirradiated i

fuul elements. Two (2) neutron absorber plates consisting of
0.19" thick, full length stainless si. eel containing 1.3% minimum

,

boron or 0.19" thick 0FHC copper are required between fuel elements j

of the following specifications:

1

15x15s 14xl4$ 16x15 17x17 16x16 14x14 |, Zrg .. F^ } SST
14x14 1

SST ' ,2r Zr Zr |Zr
Type Clad 'Clfd Clad Clad ' Clad Clad Clad i

Pellet diameter 0.344- 0.308-.
(nom),in 0,367 0.367 0.384 0.384 0.322 0.322 0.3805

Rod diameter , 0.'400- 0.360- ''

I : (nom), in V0.422' . 0.422 0.422 0.422 .g.374 0.374 0.44 ;! '''Maximum fuel W .

i

4 Maximum rods / >) -
120 //168 144 144 |lh 120d

g length, in % 144
V$,

,,

. I 264 235 2 176g element 180 204; i 18_0.
204)#j;

{

s
'Maximum cross w

g$ (%(j .,,j =

section, r
,I , ! s71,.

t (nom), in sq i 7.8 '. ; 8,4 f7g
,

.'4 - 8.4 7. 8?, 7.98 if Maximum U-235/ 'o;, '

% . i

g y - "
, i(.

- -(144"L)
' !

N

4
element, kg (mly.7 18Q

-

1 16t95 16.J[ 19.0 |sc s
^ y ,/

#f(9.8
. |

'
h ,

4 '168"L).. ;f,' , ,

. f(
Maximum U-23E s' '

f f/ 3.65 4.0 3.65 3. 6'P 4.0 3.85enrichment, w/o 4.0

f (ii) Uranium dioxide Y$ Zipcal cl&d uNb radiated fuel elements
~

g contained within the' Node No."RCC-4 packaging. Two (2) ncutron !
4 absorber plates consisting of 0.19" thick carbon steel are required |

| between fuel elements of the following specifications:
{ |

f| f17 x 17
q Type ZR C1ad p( )q' Pellet diameter, in 0.308 - 0.322 i

Rod diameter, in 0.360 - 0.374 N

g[ Maximum fuel length, in 168 3

!|Maximum rods / element 264
-

- y! Maximum cross section,
|y|I (nom), in sq 8.4
|l| Maximum U-235/ element, kg 19.3 i

Maximum U-235 enrichment, w/o 3.55 $

(| h'
|39
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|Page 3 -[ Certificate No. 5450 - Revision No. 20 - Docket -No.. 71-5450

f
I

! (iii) Uranium dioxide' as l'ircaloy clad unirradiated fuel elements. . Two
I (2) neutron absorber plates consisting of carbon steel, 0.035

2

| inches in thickness, with 4 inils of Gd 07 3 (0.02 gm - Gd,30 /cm )
affixed to each side of the~ plate are required between Yu 1

g

y elements of the following specifications:

| 14x14 15x15' 14x14 15x15 17x17' 16x16
I Zr . Zr -SST SST Zr Zr

| h2e_ Clad Clad Clad Clad Clad Clad'

| Pellet diameter 0.344- 0.308-

I Rod diameter- 0.4 - g- @{ gU/g (nom),in- 0.367 0 3$4 0.322 0.322
0.360 -

1 (nom),in 0 .422 0.422 0.423 g 374 I
0.374

1 Maximum fuel
I

| length, in 4 144 120 120
i- Maximum rods / h Q 144

g

Maximum cross @ 4
element 204 180 204 264 A 235p

/ Iq

t section, QfI (nom), ins 7.8 'e
'

g
'm 8.4 68-

.

I Maximum U-235 F 4 m
| element, k 22.1 $5 1 L 19.9 20'.7

(144"L) {r- p .

--

l @ !

f ': 6 L)
'

I Maximum U-235 $$<1 ' i!
I enrichment, h SMF M ! )

'

4.3 N .0
,

.

(iv) ium d o a o ' nless Sty 1 clad unirradiated-
I f I s of t ggype cati

| hpe_ Q SSTCd Zr Clad Zr Clad

|~ Pelletdiameter(h, - .k0.46 0.367 0.322 |
| Rod diameter (nom), i .422-0.476 0.422 0.374
I Fuel length (max), in 144 144 168 l

1 Maximum U-235 enrichment, w/o 4.02 4.0 3.65

l .!.

I

I

I
I
I

I

I

I
'

I
I

I

I

I

I 40
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|W
I H
I Page 4 - Certificate No. 5450 - Revision No. 20 - Docket No. 71-5450
| E.
I N
I I

! (v) Uranium dioxide as a Zircaloy clad unirradiated fuel element. '
l' Two (2) neutron absorber plates consisting of 0.19" thick, full |
4 length stainless steel containing 1.3% minimum boron or 0.19" l

||
thick 0FHC copper are required in the shipping container. The E

g fuel assembly shall have the following specifications: |

|q 17 x 17 Zr Clad Element
i ,
4 Pellet diameter (nom), in 0.322 N

|| Rod diameter (nom), in 0.374 |
Maximum fuel length, ja { G f ,

144g y
Maximum rodsjel tH 264 yg

N Maximum qrd(s !s on, U/ 8.4 p

Maximuk n !iq(nom h i EI
235/ element, kgs /17.6 iI

f Ma huuh U-235 enrichment, w/o G80
(2) Maxi uantity of material per packagey

sdescribedinM@)h(i),5(b)l(1)(ii),andk (i)l.gortheN i
8| 4)(b)(1)(il g% ( W
I; :p -+ h+ .

k4$ (Two fuel $1 ts. E
,

Ub'"h" (s)f'j):** 'S

lj wo inne ntai s r s :00 t1 g notifere tha 80 kilograms U-235. I
d C -'

: i l j d N i
Mtpsdp h(d'1)(v) h |g (iii) the" t

O I 1 element a um uel a ly.

5. (c) Fissile Class Q thandIIIp i

Minimum transporthfideal to,A| (1) be snown |on label for Class II d P' 1.2 g4
4 i
d (2) Maximum number of packages per i
f shipment for Class III 60

|
f 6. Fuel rods shall be closely packed in the fuel rod container on no more than an |
gl equivalent metal-to-metal square lattice. Partially loaded fuel rod containers y
i shall be fitted with a minimum of three, equally spaced blocks, of which the )
i noncombustible portion of the blocks and the method by which they are secured |
N shall assure that the rods are maintained on no more than an equivalent metal- 1

| to-metal square lattice within the fuel rod container. I

|i
i
I

|
i i
I I
g 41
I
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|Page 5 - Certificate No. 5450 - Revision No. 20 - Docket No. 71-5450
'E
W:
E

7. Each fuel assembly shall be unsheathed or shall be enclosed in an unsealed, E'

polyethylene sheath which will not extend beyond the ends of the fuel assembly. |
; The ends of the sheath shall not be folded or taped in any manner that would g

prevent the flow of 1 auids into or out of the sheathed fuel assembly. E

E

Alternatively, the fuel assembly may be enclosed in an elongated plastic bag or R

sheath along its full length. At the bottom end of the fuel assembly, the bag
' will be cut of f or folded back to assure that the entire cross section of the g

lower end of the assembly is unobstructed. When folding is used, the portion of g
the sheath that is folded back will be cinched with tape near its end to hold it E

in place, and the length will be such that when the assembly is loaded in the b
, packaging, the folded sheath will be clamped in place in at least two grid I'

l oca tions . 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 p
'

perpendicular to the axis of the assembly and will extend the inner distance g
between the top nozzle pads and spring clamps (approximately 60% of the length p

of each side) . The slits will be made in a plane near that formed by the top of B:

the pads and clamps.

f 8. The package authorized by this certificate is hereby approved for use under the fgeneral license provisions of 10 CFR $71.12. g;
p$
| W

9. Expiration :a te : Ja nua ry 31, 1986. W:i

I
REFERENCES {

Westinghouse Electric Corporation applicati_on dated December 17, 1980. f
E:

Supplement s da ted : Janua ry 21 and September 4,1981, March 8,1982; and L:
June 14 and October 4, 1983. E:

L:

Department of Energy supplement dated : Maich 1, 1984. [
t8
Ei

FOR THE U.S. NUCLEAR REGULATORY COMMISSION li
,4 [i

Ei

4 - 6
i Charles E. MacDonald, Chief [

Transportation Certification Branch I
Division of Fuel Cycle and I

Material Safety, NMSS f
24E fDate:

L

[
t
i
t
i
t
C
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I.5,' *" CERTIFICATE OF COMPLIANCE
"" "' ** "

'o crR "
FOR RADIOACTIVE MATERIALS PACKAGES |

}
t e CERTiriCATE NUMBER b. REVISION NUMBER c PACMAGE IDENTIF K;ATION NUMBER d PAGE NUMBER . TOTAL NUMBER PAGES~ :

1 5461 1 USA /5461/B( ) 1 3
) : eauMetE
1 a. in.s c.riincat. is issu.d to c.rtity tt3t in. pacnaging and contente d.senb.d initem s beio . m ts tn.appucabi. sar.ty standards set tortn in Titi. io. Cod.oe
1 r.d.rai R.gulations. Part 11, * Packaging of Radioactiv. Materials for Transport and Transportation of Radeoactiv. Mat.nal Under Certain Conditions."
1

b This c.rtivicat. do.s noi r.n.v. in. consignor erom compu.nc. witn any r.quir.m.nt or in r.guiaisons or in. u.s. o.partm.ni oe Transportation or ein.,
l opphcab6. regulatory ag.nce.s including the govemm.nt of any country through or into which the packag. will b. transport.d.
1
1

] a 1 sis c,t,R,TgA,rE ssuEo e eAsis or A sanTY ANALYSIS RE T T ACgE O C ON,

I Oak Ridge National Laboratory Safety Analysis Report for Packaging (SARP) of ;
.- ) P.O. Box X the Oak Ridge National Laboratory TRU Curium

j Oak Ridge, TN 37830 Shipping Container, Report No. ORNL-5147/RI,
1 August 7, 1981 Revision.
I

l .. oOcxET NuusER 71-5461
I

4 coNorioNs

This certificat. is conditional upon fulhlhng th. requir.m.nts of to CFR Part 71, as applicabl., and th. conditions specifi.d b. low.

I 5

| (a) Packaging
I

1 (1) Model No: ORNL TRU Curium Shipping Container
1

| (2) Description: ;

1

Packaging for solid radiogetcircular cylinder 29' friches 'QeTmaterials.
|

'
The container is a right

I in 'diariie' tic and 30-7/8 inches high with a
304L stainless st,s houter shell which'is'J3/8-inch thick for the1 ee

tI bottom and s er'and 1/4-inch thick for the'tgp. The shell for inner
- j cavity is 8 4 inches in diameter x 19-1/4 {nches deep, is fabricated

from 1/4-ide _ thick 304L stainless steel plateCand is recessed 1-3/8j
j inches fr0:3 thC top. The inner cavity for the'yadioactive materic.s
1 is 6 incj)es in dl,asw(ter x 8 inches highNiid fabricated from 1/4-incha s
1

space b,01L stainlegst t el,QSeyen[ eights-inch tb3ck lead fills the Ithick 3 4t
i etween the tsfdhs

cavity.9The annulus- 6e/and/bottoni o,ffthe cavity (shell and the innerth'e outpr shell and.16ner shell is filled
i

l

with li,monite concrekeW(i IHiibeavity is, closed with a concrete-
twee

j
and-leapplug%hich'is?eqql05 d infl/4-ini:Y,thicC304L stainless steel

top flang of th ,ch th'fc8 Neb hjd? gasket, serves $s a seal between the
plate. A1/16dy1

plug an$(t)hthe: Cask bodIcask body M Eig ,.1/2 "-13 UNC-2 nuts
1

1 on studs J d th plugtflange A 3/8-inch diameter
1 304L stai

gss steellai{te !whjch, covers tha' top 13UNC-2 nuts onis|usedtoljftthe lug. A 1/4-inch thick
f s steel pla

304L stain eJ,hk,is equipped'with four,1/2dnch thick lifting ands tuds. The c_ j
j tie-down ears w(th two,1-inch diameter holes per ear. The cask is
1 mounted on a skid.

J'he ,y ~/g Vgross,weightpfthecaskandskidis2,8001 pounds.
1

1| i

I
\

I

1 |
,

1
!

h i
I

!t
i

!
l

} j
f43
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pent; *0nes eleA U.S. NUCLEAR REGULATORY COMMISSION
Wu CONDmoNS (continued)

g

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

| S._ (a)- (3) Drawing |
g The packaging for the TRU Curium Shipping Container is constructed in |
'

| accordance with Dak Ridge National Labarctory Drawing No. M-12175-CP- y

I 078-E-3 (Report No. CRNL-5147/RI, August 7,1961 Revision). p

I I
I (b) Contents i
I I

| (1) Type and form of material |
1 |
| (i) Transuranics, including any isotopes of curium, berkelium, californium, i
I and fermium in the form of metal, oxide, chloride, or other salt p

1 contained in capsules that meet the requirements of special form

| radioactive material.
'
g (ii) Transuranics, including any isotopes of plutonium in the fonn of |
| netal, oxide, chloride, or other salt doubly encapsulated in i
i capsules that each meet the requirements of special form radioactive i
I material. I
I I

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

I
The maximum internal heat n64 pO U/ !

exceed 150 watts;
.N.P'''I

For the materf51 described in 5(b)(1) 1) a total of 10 g or any i| (i)
combinagori of Am-242, Cm-243, Cm-245(,'-247, or Cf-249.I I

,

f,
(ii) For 1!h material described in 5(b)(1)( )#h total of 3 g of Cf-251. I

g n g/ Q l

(iii) Forf,the mateftal described in, ,ivited to 10 ?g.(b)(f)(ii) the total of any combination|i

of,fu-239 andq/ ),41:shal] be
~

Pu-2 p1

Special form radiIactive materfal cap ~sul[s \ $ 2
h P r II

I 6. e bp held within D0T Specification |

| 2R containers. F- QJ ' -? , f ,f $ I' '-

s bek apprbYed for use under
'
q 7. The package FJth ized this etf

general prov1sions~.of 10 CFR 671.12'.\ ; kj o ~ %
@Q

*
f' s iq

73 p ^ q:2.L.g ya
Bb |

'
1 8. Expiration date:

June 30, 1986. g M I,| ' f. U

! O O |
# s+, x 4 4| ,

I n i n
i I

4 I
I I
I I
I I
I I
I g

, I i
1 i
l' I;

|44

t.- - .. ... _ .

-_



_. __-____ - ____

.. .

-

------_______________--________________________________,
- Netc Postes staa U.S. NUCLEAR REGULATORY COtHelS&lON <

OCM CONDITIONS (confirwsd1

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

1

REFERENCE

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

FOR THE V.S. NUCLEAR REGULATORY COM ISSION

a rLGLA '

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

Material Safety, NMSS

Cate: SEP 0 61983

!
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IInacronusie U.S. NUCLEAR REGULATORY COMMISSION i

I CERTIFICATE OF COMPLIANCE
| $,

u,
''C'"" FOR RADIOACTIVE MATERIALS PACKAGES

D REVISION NUMBER c PACKAGE IDENT,FICAT6ON NUW8ER d PAGE NUMBER e TOT AL NUMBER PAGES i
|! , a ctRTWICATE NUMBER

I 5463 2 USA /5463/AF 1 3 o

1,[ ! ''PPuustE

Ij a This certiricai. is issued io certivy inat tne packaging ano conten s oescnoea initem s beiow. meets tne appocani. safety sianoaros set fortn in ritie io. Coo oe L

g r.oerai n.guistions. Part 71. ~Packagmg of Radioactive Matenats for Transport and Transportetson of Radioactive Matenal Under Certam Conditions " F(
,

I! e This certificate oo not reneve to consignor from cornphance witn any requimn ent of toe reguistions of tw u.s. Departrnent of Transportation or other
apphcable regulatory agencies, mcluomg t.e government or any country tnrough or into wnsen tne eachtage will be transported. ;

li'
! ' ':"L','"Ms'.',','N.S C"' ***'' '' *"'' '"^"*''."' RTE %o'io131*ic'11ia"dMe" oar"'###'IcArioNS ' " ' "

i
i

f Union Carbide Corporation Safety Analysis Report for Packaging (Oak Ridge
Nuclear Division Y-12 Plant Foamglas Shipping Package for Enriched

q

q Oak Ridge Y-12 Plants P.O. Box Y Uranium) Report No. Y-DD-156, September 1974.
( Oak Ridge, TN 37830
||
| . oocxEt uuusER 71-5463
I

( 4 coNomoNs
rr,is certivicate is cono,isonai upon euivanng ine ,eauirements or io Crn part ri. as appncedie. ano tne conoitions speciviso meiow.

|* (a) Packaging i

(1) Model No.: FD
I |

i, (2) Description a

di 4

4 Packaging for uranium enriched in,the U-235 isotope. The containment 1
g

(h inches diameter,by 8-3/4 inches highf Gj}e containment vessel is 3
vesselconsistsofDOUSpec2AoK2Tmetalinnercontainer,6-3/16 I

I

g| centered and stipported within a 16-gage odtpr steel drum with a 14-
gage head, QODSpec 6J or equivalent, by sol,id, foamed boron silicate |

(di glass. The; outer steel drum is 22-1/2 inches # diameter by 22 inches i

i high. The o' uter steel drum closure must be:af)lpast a 12-gage bolted i
i ringwith'dropforgedlugs,oneofwhich-Jsthreaded,andhavinga |

5/8-incfsteel bolt'a' d lock nut. The) package gross weight is 145 I
.

|q
~

n
'" I

Hg[') f) ppounds. h-
v1 O

e <I "l l | ,m

if (3) Drawing Mp x.g } j ,, , gn. , * S i
e, y' p3 i

Thepackb'ging.iMasdescr,ib'chl,,(#;ran fab'ricated'in itcordance with Union |9 n
Carbide Coyporation? Nucle'a'r'0H sion, Vjl2 Pla(Drawing No. E-T-I

|i 55301. ( E y { l( ,7,

j 0 ,O %F w p j(
"

.

c
si
d, dv uM i,4

i: aww<
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i
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| mac roam s184

U.S. NUCLEAR REGULATORY COMMISSION Im
g coNomons (continuem

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

|U

I i
I i

-

|
A5. (b) Contents

! (1) Type and form of material
|I

1 Uranium metal, alloys or dry compounds, of any enrichment in the U-235 |

| isotope. i
I

i
| (2) Maximum quantity of material per package not to exceed Type A quantity I

% g radioactive material and:
|I

E (1) Not more than 3.7 kg of U-235, or
|'

I; (ii) Not more than 19.0 kg of U-235 with the H/U ratio not more than |
I

|l
| 2, considering all sources of hydrogen within the inner containment I

g vessel. 1

(c) Fissile Class I, II and III

I (1) Class I For the contents described in |
| 5(b)(1) and limited in 5(b)(2)(1). I
i I
i (2) Minimum transport For the contents described in I
i index to be shown 5(b)(1)cand limited in I
i on label for 5(b)(2)(ii): || Class II -

' y

MaximumnuNQ'
O.5s |

- f (3) Ierof For the contents described in packages per
i shipment 3 5(b)(1),and limited in ~

I

| forClassflII *( 5(b)(2)(ii):''' |
,

2 ' ( d003 . !
I [ '.
i 's \$. O'

,

f 6. The package authorized by this'certificateliskhereby approved for use under the
i the general license provisions of 10 CFR)571.12. ' ~

i | itgjt?u 'y -
l
h

-

1 7. Expiration date: July 31, 1985. 'i(; { ' |7
g I ~' ~

|
,

n m c,,

g | ,j', p' ,1 '- '
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U.S. NUCLEAR REGULATORY COMMISSIONNRC FORM sisAg
CONDiTSONS (continued)&w

f
1 I

I Page 3 - Certificate No. 5463 - Revision No. 2 - Docket No. 71-5463 I

I I

I |

| |
1 1

I REFERENCE i

I I
I Safety Analysis Report for Packaging (0ak Ridge Y-12 Plant Shipping Package for |

| Enriched Uranium) Report No. Y-DD-156, September 1974. |

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

1 |

Mh ||
I Charles E. MacDonald, Chief I

f Transportation Certification Branch |Division of Fuel Cycle and i|
1

Material Safety, M4SS |
- 1 I

I I

EP 0 61983 |
li Date: |
| |

| 1

5 1 1
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|

I sesic rones sie U.S. NUCLEAR REGOLATORY COMMISSION
I CERTIFICATE OF COMPLIANCE

:
de n,

I 'o CFR n FOR RADIOACTIVE MATERIALS PACKAGES ,

|
t . CERTw cATE NuukR D REVISION nun #9ER C. PACKAGE IDENTIFICATION esVM8ER d PAGF NUMBER e TOTAL NUMBER PAGES :

|| 5468 2 USA /5468/B( IF 1 2
I a Pauunte
| e This certificate is tasued to cert fy that the packaging ar.3 contents desenbed initem 5 below, meets the apphcable safety standards set forth 6n Title 10. Code of
| Federal Reguistsons Part 71,' Packaging of Radioactive Materials for Transport and Transportation of Radioactive Matenal Under Certain Conditions."

I
t b. This certificato does not reheve the consigr'or from corppiiance with any requirement of the regulations of the U.S. Department of Transportation or other

I .ppiicabi. reguisto,y ag.nc.s. inciud.no tne govemm.nt of any country throuan or into wnien ene pacmage wiii be transported.
I
I

I| 3 Tt*4 CERTIFICATE IS ISSUED ON THE 8 ASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLeCATIO*.g

f|
e PREPARED BY(Neme and Adereast b TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

Nuclear Fuel Services, Inc. Nuclear Fuel Services, Inc., application dated
g P.O. Box 218 May 1, 1967, as supplemented.
g, Erwin, TN 37650
I:
I
1 71-5468

. oOCxE7 NUMsER

4 CONOITIONS
This certificate is conditional upon fulfethng the requirements of 10 CTR Part 71, as apphcable, and the conditions specified Delow.

I ' (a) Packaging
I

| (1) Model No.: NFS-IX-A
I
I (2) Description
I

h[ internal cavity 36"g'W)Px / ,il with 0.020" thick cadmium.
Oak wood container 48" x,62" l _1/2" outside dimensions with an

h(3) Drawing

The NFS-IXypackage is constructed in accorhp#'.I ;e with Nuclear Fuel
I Services,VInc.rDrawing No. RMP-481, Rev.- Brg

D)
</ xy

I \ /(b) Contents| l $ CF) 1 0
!, di l r { O(1) Typeandpormofnax,; 4 1% 7 p, ,

| Pu0 -U cera
,fue *p(ell

L3 e,r e rinn
whic Mas ligkM1ded'algminwill stainless steel,7 .

I or Zirc ' umi closed h d tested to show
' MI leaktigh ess. 9

b) y
~ '

G '' '

} $g c 4e 69g i

I,, y pe c3
-

gj y s4 p oli

b|
O b

& -t # $| A
i
k
w

hi
II
|
|
1
r

| 49
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U.S. NUCLEAR REGULATODY COMMISSION fNRC FORM SISA
<* *e CONDITIONS (connnuedl

g

i i,
i Page 2 - Certificata No. 5468 - Revision No. 2 - Docket No. 71-5468 )
U R

I I
N, 'I
di )
l' (2) Maxinun quantity of material per package p

I E

N Total contents not to exceed 350 pounds and for the following w/o i

f Pu0 /UO , the slt.s thickness must not exceed: {2 2

f
,

f w/o Pu0,* Slab Thickness, Inches

(! 1

4|!
i 100 0.60 g

90 0.67 J

N| 80 0.75 1

|[I
~

h 70 0.86
II 0.94

! 60

f[| 50 1.05

; 40 1.12
t 30 1.20 t

i 20 1.26 t
10 1.35 fi

I

*For U0,, cnntaining 1% U-235 or more, the U-235 must be

[
considl5 red as Pu in determining w/o ru0 * E2

,L

m- i

(c) Fissile Class I

I 5. Interal cavity of the shipping container must be filled with rubber er other }b-- packing material to naintain at least the specified slab thickness. Not more
.

than 1/2-inch of elastic materials must be used for mairtaining the slab thickness 4

1for fuel rods 1-inch diameter or less. ;
fq

|1 7 TF e packaga authorized by tilis ce 'tificate is hereby approved for use under the f

f3 o>neral license provisions of 10 CFR 71.12.

f"4 8. , xpiration date: January 31, 1987.
-

'

REFERENCES

Nuclear fuel Services, Inc. , application dated May 1,1967.

Suoplement dated- May 26, 1967
,

4 FOR THE U.S. NUCLEAR REGULATORY COMMISSION
'

N
i,

fO '
..g

Char es E. MacDonald, CTiief ,

Transportation Certification Branch ;i

Division of Fuel Cycle and i

Material Safety, WSS i
,

SEP n 41993 l
Jate: _

s
2

~~

b

N
50
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l

mac rona sie u.s. NUCLEAR .fGULATORY COh8 Mis 410N I
I CERTIFICATE OF COMPLIANCE I -c.ui
] m cm n ' FOR RADIOACTIVE MATERIALS PACKAGES I

'

as cE TwicATE NUM84R D OEVISION NUWSER c PACKAGE IDENTWICATION NUMBER d PAGE NUMBER

e TOTAL NUMBER PAGES )i 5492 4 USA /5492/AF 1 3
I : PRuu8tE I
I e. Tnis certaicce s issueo to c.rtis instine packag.no and content'io senbed initem 5 beiow. meets the ser eie safety standaros set fortha titie io. coo. o, y
i reoers Regulations. Part 71,"Packagmg of Radioactive Matenals for Transport ano Transportation o8 adioactrve Matenal Uno.a Cenen Conditions * g
i b this certf cate oces not reieve tne consignor from comphance with any requirement on. mutat6 4 of the U S. Department os Iransportation or otner I

II appucatwo reguicory as.ncies. inciuoing the government ce any country inrouan or irr * 4ckage was be transported. l
I I
I I

a t;is4E,RgA,TE is iswgg Basis cP suETv ANAtysis reg,TgTgcy, Egg =ggiO_N,_

1 Nuclear Fuel Services, Inc. Nuclear Fuel Services, Inc. application dated
i

1 P.O. Box 218 August 25, 1982, as supplemented. |
I Erwin, TN 37650 I ii | |
I 71-5492 I |
1 c. DOCKET NUMBER y I

4 CONOiflONS
1 inis certivicce is conditionai .pon fuitahng the requirements of to cFR Part 7t, as appHcable, ano the conoitions specified beinw I
I I

[' (a) Packaging
|

| (1) Model No.: RMG-181-I
I II (2) Description 1
i j
l

i The containment vessel is~a 5; inch-Schedule 40 steel pipe with ASA I
I'

welded to the p,ip,pipefca^p* ctosureJat both ends with the bottoir cap|
standard threaded I

| e,and contains sealeF pplyethlene bottles and/or
| sealed metal cans. The containnent vessel Js supported in a DOT y
1 SpecificatiorM7H steel drum as shown in Drawing No. RMG-181-I. pi Vemiculite$ used to fill the entire void 6eitween the containment | |
1 vessel an puterccontainer; l/8" asbestos sh'eet' Lis placed between both I |
1 ends of t contaidioent vessel and outer contairiirr; three inches of I

'

| vermicug are ibcalld in bottom aridft(p# of contajnment vessel. I

| (3) Drawing (T
MU?L 2 I

iconstructed et - @ccordange 'with Nuclear Fuel Services,
|p|

J f

I! Thepackagingt i
8 Inc. Drawing No IG-18h ',1

g [NoVemb c 22,19@.( ( M9I < 'a -. |
| b '

| , } % |
1 & M Jng u .% 1

11 d I/) vF ~
p Ij

I
( li
lj I
ll II II I
I I
{ I

1

!I
> I
I 51 I

ili
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Iu.s. NUCLEAR REGULATORY COMMISSIONn.c rone nu
|en conomons (consnuee

|
Page 2 - Certificate No. 5492 - Revision No. 4 - Docket No. 71-5432 1

3 i
j I

<

i II
I I
I 5. (b) Contents 1

I I
I

| (1) Type and form of material
Ii

i (1) Uranium or any uranium compound or solution, any U-235 enrichment.
|g,

6

(ii) U-235 as metal or oxide, or as compounds or alloys having a i
e maximum H/U-235 ratio of 3 considering all sources of hydrogen I

within the inner container. I
I

(2) Maximum quantity of material per package |

(1) For the contents descrioed in 5(b)(1)(1): |
|

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

material . I

I

(ii) For the cuntents described in 5(b)(1)(ii): |
'

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

|material.
y. ,_

fi8 d C C(jj II and III I5. (c) Fissile Class .

e o s.q y
(1) Minimum transport index .A y

to be shown'en label O I
for Class (I. 9 g

i
,t , - E# f |

'

f or?the contents described in sjw I~

: ) .3''

i1 0
Maximum' number of i \| r*"k- i p |

' sg

(2) ,

yi ppackag''s(per: shipment /

i fl},|,I f " g'fjf,' %@

ae ~.

for Class 111 1 , n'

. ..
- g i_ #, ' IFor-the contents de'scri 4$ ;f gO I

-

1 (1) and limitsdN "dj),T Eighhfen (18)
iin 5 b I

L<) I2 (1): -

,,
'in 5 b

A;W' ~a

j 6. Aminimum1-inchthickM14-3/4-inchd'iameterwood ck must be inserted at |
! each end of the containment vessel so that the, contents are between the wood |

| blocks. The specified thickness of verpirulite required at each end of the i
Icontainment vessel may be reduced by an anto'unt equal to the thickness of eachI

| wood block. |
|

1

i
i
I
I

I

i |
B

L---------------------.---------------------m-m#--,.!

. _ _ _ _ _
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| nec comu m4 u.s. NUCLEAR REGULt. TORY c0MaHSSION
**n conomons teonnnu.e

i

l

I

I Page 3 - Certificate No. 5492 - Revision No. 4 - Docket No. 71-5492 a

| |
| |
| |

| 7. The package authorized by this certificate is hereb.y approved for use under the |
| general license provisions of 10 CFR 971.12. g

I 8. Expiration date: January 31,1988. |
i i

REFERENCESi

li
I I
I Nuclear Fuel Services, Inc application dated August 25, 1982. |
| |

| Supplement dated: December 10, 1982. j
'
l FOR Ti|E U.S. NUCLEAR REGULATORY COMMISSION |
| I

l Charles E. MacDonald, Chief I
i
g Transportation Certification Branch I

I
| Division of Fuel Cycle and

[erMge MSS

SEP 0 61983 C kh || De . .
O |+ p'

| e vy o4 j
| !.o dx ', A O |

|' k N C3)
'$ j .A |

b h . '1"t , N?41T T e $$
g

|

i ii
I n. .t

w; g, nity #y,;,gry J

m
|

.-
,pei.

. o s
Q i,

-

| 9 .;

|;
,

4 it 6. y9 ys,-
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'| o%*** i

|| |
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1

"" " ** "
I "'$ ' "" CERTIFICATE OF COMPLIANCEss
l ''C'"" FOR RADIOACTIVE MATERIALS PACKAGES j

i e cEntiricATE NUMBER lt REVf$lON NUMBER c. PACKAGE IDENTIFICATeON NUMBER d.PAGE NUMBER e TOTAL NUMBER PAGE31

g 5517 3 USA /5517/AF 1 2

1 eaEAustE
I a This certincate is issued to certdy tfiat tne pack agmg and contents desenbod 6nitem 5 below, moets the apphcable safety standards set forth in Title 10. Code of

i Federal Regulations. Part 71. " Packaging of Radioactive Materials for Transport and Transportation of Radioactive Matersal Under Certain Conditions."

I b inis certificato does not reneve tne consignor from comphance with any requirement of the reguianons of the U.s. Depenment of Transportation or otner
I .ppheabie reguiaiory agenc.e., inciuding ine govemment of any country throven or into whien ene package wiii be trar sported.
I

I

I
I * '*'*Je'PIfeS'e'I/2."aJO,e"'/**'' ' " '^''" ^*^"'''."' RTE flo',"o*E0"r*cf!!!MEPoaIo'ffIr' iCAnoN" ' "* *

I
g Nuclear Fuel Services, Inc. Westinghouse Electric Corporation application
I P.O. Box 218 dated December 15, 1967, as supplemented.
I Erwin, TN 37650 |
1 1
I I

71-5517I . ooexEr NUMBE,

4 CONO1TiOrd$I inis c.n.ficate is conditionai upon ruirming ine requirements of 10 CFR Part 7t. as apphcable, and tne conditions specified below. I
I |

|* (a) Packaging: I

|i
I (1) Model No.: BB 250-1 y

I I
I (2) Description: I
I |
I r shippi g I

nksr bf n(container, consisting of a steel 4tdfr container (two steel drums
A uranium dioxide powi

g/' Icylinder held in th
|weldedend-to-g fire-resistant fi

38

Innercontal@sf is 11.5-inch ID,16-gage ste cylinder, 63.5 inchesI
long, with' TID 1ted and gasketed top flange cl@osyte and seal welded8

| bottom pl . Tinner container is cente edTind supported in a 22.5- |inch ID inimyrd4-inch long,16-g pteel Brum by fire resistanti
y i phenoli amof}?' eriggt;d 4 j nt Spec @ication SP-9. |

(3) Drawing 1T d w1 O |
| |'

gad (/,w'ith
n

The pac gingd jco'nskuctedr oI ng . tinghouse Electric I
' $u 5'f ' ICorpora bn Dre fng No'.%C03tt t

| o |

| my%gg.qf[
s

|
|' O + |
| D*** i
s .I
I I
|l I
I| I
I I

I i
i I
I I
I |54i, I
I! I
iumcmur m fr scmusemear wa + <-r-r.evs+ -r,ria.cs-.

. . . . . . . _ _
-
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NaC FORM 014A U.S. NUCLEAR REGULATORY COMMIS8 ION <

W*h CONDETioNS (condnued) 1

-

Page 2 - Certificate No. 5517 - Revision No. 3 - Docket No. 71-5517

'

5. (b) Contents:
{

(1) Type and form of material: ||
,

Bulk uranium oxide (U0 r U 0 ) p wder with a maximum density of 2 g2 3 8U/cc and enriched to a naximdm 4 w/o in the U-235 isotope. The maximum
H/U atomic ratio, considering all sources of hydrogenous material '

within the inner container shall not exceed 1.13. '

(2) Maximum quantity af material per package:

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

r
(c) Fissile Class I ||

6. Prior to each shipment, the lid gasket shall be insnected. The gasket shall be
replaced if inspection shows any defects or every twelve (12) months, whichever
occurs first.

7. The package authorized by this certificate is hereby approved for use under the
general license provisions of 10 CTR 971.12

. CA O 8 I C d (f4

8. Expiration date: harch 3P.,1985, hJJ 7A
h" OREFERENCES

z'- ,./ se -n

Westinghouse Electric Cgb poration(applicated dated Dep| ember 15r1967.| *\sN . - - ff QSupplement dated: January 18,1968() ,f)
.

111
4 0

\'d.S.,NUCLEARREGULATORYCOMMISSION
;;f ,1 l' \

c

\Wc h40R, t2 iE h
'

.s
1 t- s. % v ,j , a b'

If) % , ,,] | f hp . ','j';. p [
'
<

O [ y'|YarTe6E.Ma
'

i
OA C. 61d, Chiefl.
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""
I E. "" CERTIFICATE OF COMPLIANCE 1

I io C'" " FOR RADIOACTIVE MATERIALS PACKAGES I

J e CERTIFICATE NUMeER D REVIS40N NUMBER c. PACKAGE IDENTIFICAflON NUMSER d PAGE NUM6ER e TOTAL NUMSER PA(,5

l 5552 0 USA /5552/B( ) 1 2
i

'
_

|| 2 PREAM6LE

| a Thes certificate is !se"ed to certifv that the packaging and contents desenbod inltern 5 below, meets the applicable safety standards set forth in Title 10. Code of i

i Federal Regulations. Part 71. "Packagmg of Radioactive Matenets for Transport and Transportation of Radioactive Matenal Under Certain Conditions? |

I b. Thts certshcata does not relieve the consignor from comphance wit's any requirement of the regulations of the U.S. Department of Transportation or other |
1 apphcable regulatory agencies,includmg the government of any country through or into which the package will be transported. |

| |
'

| ===== ~ ~ ,r,===mePO=:=,-

| U.S Department of Energy Safety Analysis Report for Packaging: The ORNL
i Oak Ridge Operations Gas-Cylinder Fire and Impact Shield. Report

-

| P.O. Box E No. ORNL/ENG/TM-5/R1, April 1983. y

i Oak Ridge, TN 37830 |
| |

| c. oOCxEr NuueEa 71-5552 I
,

I
4 CONDITIONS

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

I

I, (a) Packaging j*

! (1) Model No.: Gas Cylinder Fire Impact Shield |
| |

| (2) Description i

l I

| A protective overpack f a1 ders. The overpack is a nominal I

i
.

80-gallon, 16-gage k' ded steel closure flange. I

l
l Positive closu e foam-filled d lid is provided by 8,

i i

i 3/8-inch diam teel bolts. A 16-gage el liner with a bolted
i

I and gasketet osure provides a cavity 11- nches in diameter by |

1 30-5/8 inc Q high. The steel liner is cen d within the outer I

[ drum. T p e-between the steel linec-atjd r drum is filled with I

fire re nt ic foam meetin eci tion SP-9. Wood I

| bracing used rt inn r. Ga linders, nominal 2, I

5, and b liter c e ment. gas cylinders are |f,eg

| positio(d within j e ,1 r dded i rts to prevent i
c hes,in d ter, 41-1/8 inches |Thet

gera @$ctiJuly
i moveme

x 7 ,phund . |

|
high a as g

| (3) Drawings '

| The packa is $b ru t c ce wi rawings in Figures A.1 |
through A. ORNL ho$ L /TM- April 1983. i

,

| O '

I Y h**Y |
i i

I I

I I
I
I
I

I

I

I <

l
'
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senc Fones eseA U.S. NUCLEAR REGULATORY COMMISSION
0 431 CONDITIONS (conchusd/

|

I I

| ' ~ Page 2 - Certificate No. 5552 - Revision No. 0 - Docket No. 71-5552- 1

I
| |
| |
| |
| 5. (b). Contents |
| 1

| (1) Type and form of material i
I

! Tritium gas (uncompressed) |
|-

(2) Maximum quantity of material per package
y

I

I

I Haximum decay heat load not to exceed 5 watts; maximum activity not to I ,

| exceed 30,000 curies; internal pressure of containment vessel when i I

loaded not to exceed 11.8 psia at 70*F. |;
i i
I 6. The package must be leak tested in accordance with procedure 1GA dated g

I October 11, 1978. g

I I

| 7. The package authorized by this certificate is hereby approved for use under the I

i general license provisions of 10 CFR $71.12. |
! 8. Expiration date: July 31,1988. |
I I
I I

| REFERENCES Ic, ,
"~~Uts, Io .

|
,.

I
i

9ak Ridge National Laboratory Report No. ORNL/ENG/TM-5/R1, April,1983.
I Supplement dated: July 6,1983. "I A |-

$.w FOR THE U.S. NUCLEAR REGULATORY COMMISS{0N |
i n ,
I

l' @ | .t ) |2 .

, 3
' !

'

.

i er c!/ Charles E.'lMacDonal , Cnief |
5 \,GDivisionlof Fuel Cycle and

Transportation Certification Branch |1

I ' , , N . . i
(f ' .

-

.

cate: ,

|jh|h.
I jHaterialSafety. A i

''
:

/''
I' !Jul.131983 ~ >

; y. ~

|.
. :F u: v |

|
' ,.

, >a,'3 s I
| '/, A}*'' fs , 't

I; l'n 4:;" ,
' ~

O l
I

4 - m &p
-.- .

,
f3 y

-

I
I .g

| I
I

| |
I

| |
l

| i.

I
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i NRC FORM 614 U.S. NUCLEAR REGULATORY COMMISSION i $we CERTIFICATE OF COMPLIANCE ii
to cFR " FOR RADICACTIVE MATERIALS PACKAGES i|
1 a CERTIFsCATE NUMBER b PEVI90N NUMBEH c PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES '

5563 5 USA /5563/B( )F 1 2 |g
4 PREA MBL E j

a Tnis certificate is issued to certify inat the packaging and contents descobed in item 5 below, meets the apphcable safety standards set fortn in Tetie 10. Code j*

of Federal Regulations Part 71 ' Packaging of Radicactive Matenais for Transport and Transportation of Radioactive Matenal Under Certain Conditions.* q

o inas ce,i,f,cate does noi rei.e.. ine conogno, from compnance wiin any requiremeni of ine reguianons of ene u s oepartment of Transportation or otner 1
apphcab,e reguaiory agencies. incod.ng ine government of any country tnrougn or nto wnsen ene pac = age wa: be transported f

Ii
i!

]' 3 THIS CERilFICATE IS ISSUE) ON THE Basis OF A SAFETV ANALYSi$ REPORT OF THE PACKAGE DESIGN OR APPLICATION I

a FPEPARED BV Name ergy Addresst b TITLE AND ICENTiFICATaON OF REPORT OR APPLICATION t

|b.
|

Babcock & Wilcox Company Babcock & Wilcox Company application E
P.O. Box 785 dated Novenber 6,1967, as amended. A
Lynchburg, VA 24505 A

f
9
I:71-5563

; c DOCKET NUMBER k
4 cONoiTIOws

Tnis certificate is conditeonal upon fuifsinng tne requirernents of 10 CFR Part 71, as apphcable, and tne conditions specified below

s |N;
(a) Packaging !g:

$.

(1) Model Nos.: 660C and 660B iE'.

i

(2) Description !
1

!

; Model No. 660C packaging is constructed as described in Babcock & I
'

Wilcox Company's application dated November 6,1967.. Model No. 660B
packaging is constructed in accordance with Division of Naval Reactors &

letter (NR:RR:FRH G-# 2248) dated September 25, 1969. |

f(b) Contents
n

.. (1) Type and form of material (W
iH

'

Unirradiated fuel cluster.

(2) Maximum quantity of material per package f
|1One fuel cluster containing U-235 as specified in Babcock & Wilcox W

(4 Company's application dated November 6,1967. IE
||1 'N

jg (c) Fissile Class III |
k Maximum number of packages f
I( per shipment. One (1) if
"4! 'N
4. !N' )
(4 >
< >
k f
|4; i

-

|pI |
N

I
N'

N

f
. W
'
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!i CONDITIONS (continued)i

\ !
;

di
d! t
/ Page 2 - Certificate No. 5563 - Revision No. 5 - Docket No. 71-5563 g

k 5
4!

'5
.

4' E

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

4
general license provisions of 10 CFR 671.12.

|4 .

( 7. Expiration date: October 31, 1989. |$
i

;I
I

REFERENCES, jI
!g

i

|[The Babcock & Wilcox Company letter dated November 6,1967 (classified). g;

I!
Division of Naval Reactors supplement (NR:RRiFbiS#'2248) dated September 25, 1969 ;I

,

! 3

Ijfrom R. E. Kosiba to Manager, Schenectady Naval Reactors Office, AEC. i
,

1.- iE ,

' ~

h:: ~',
FOR THE U.S. NUCLEAR REGULATORY COMMISSION,

y, <Fj
- ,r-

''' ,.f

f:
- Charles cDonald, Chief'. f'

.,

Transportation.~ Certification Branch ii'

q( Division of fuel- Cycle and. !g
~

<

~- r:
di - ._ Mater.ial/ Safety, fMSS

- |E:,

p!
. . . .

; Date: OCT 2 51984
_~

-

:,,,. ' ' t
.
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fe"aS'""" CERTIFICATE OF COMPLIANCE I
'o cra " FOR RADIOACTIVE MATERIALS PACKAGES I -

e TOTAL NUV8ER PAGES]"
-

! t a CERfiFiCATE NUMBER b REVISION NUMBER c. PACKAGE IDENTwiCATiON NUMBER d PAGE NUMBER

!|5580 2 USA /5580/B( )F 1 2
'

| r eaEAM8u I
-

,

j a This certificate is assee j to certify that the packaging and contents described initem $ below, meets the apphcable safety standards set forth an Title 10. Code of g _

Federal Regulations. Part 71. ''Packagmg of Radioactive Materials for Transport and Transportation of Radioactive Mater,al Under Certam Conditions." g

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 | -"
apphcable regulatory agenCaes. Including the government of any Country through or into which the package will be transported. y E

| i

! '=== ~ ~ :w=====,=A- ! k
U.S. Department of Energy Safety Analysis Report for S5W Power Unit ! '~.
Division of Naval Reactors shipping container dated August 9, 1968. 3 g
Washington, DC 20585 1

-

i
. oocxETNuMBER 71-5580 i i

N cate is conditional upon fu:filhng the requ6rements of 10 CFR Part 7f. as apphcable, and the conditions specified below. _sc
I :|

y (a) Packaging |
.

3
I y

-

_

i (1) Model No.: 55W Power Unit 1
-

| |
-

1, (?) Description ;

| TheSSWPowerUnitshippggqqtainer,(PUSC)isacontainerandsupport | .

g- assembly designed, t6 Ship and stoN t1ey naval reactor power units. *
ip jor assemblies: (1) the i :

rised essentially of thry) tde shipping container.I The PUSC is c
lthe ' inner frame, and (3 | _I outerframe,J

N During shipmen , the shipping container is ted to the inner frame i y
8 in a horizdRfal position. Two trunnions wel to the middle section |

| of the sM instontainer support the lpwe'r'en the container and I "

I

horizonQ (shipp,m$ n(whereby the 90'utjner canh. de,rtical (@ading-unloading)| g

also pr e th6, e rotated from the Fi
irig a titude o(

which aF{in the innqr f ame,Aattitudb e ions turn i trunnion bases y* :

.) de inner me and shipping i _

d contaiqan are suppbrt
'ingeI boltedtoj a

t e oR came>and p stal through 80 |

elastic,phocktmount!!i,"eect F d i isei;0rpd t oth the inner frame I iI

| and outW fra 3 f'j lb,% ' _'

diment $ts[4
.i e

{| '
-

6P t p r ass les of the PUSC are:| Approxim r

i Shipping aintir': 7 jne p ipm 'by 23 ches; Inner Frame: -i .
thby52inthf 26 nc es length; Outer I -

f%heswidthbb6qIgh
I 109 inches
I Frame: 121 nches hei by 236 inches length. I -

| Maximumweight'dptheloadedPUSCisapp imately 127,900 lbs. I -

i *4**& E
n i
I I
I y -
N I -
I I
N I -,

1, p =

| |.
i i

I I
| 60
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////gf M/t IMAGE EVALUATION

4+>g> %g*,;f[+4
4py y e// TEST TARGET (MT-3) ;/ #4

l.0 'fM Un
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!. ' EI.I
,,
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I
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NAC FORM f.

WM
' U.S. NUCLEAR REGULATORY COMMISSION i

g CONDmONS Iconalmed

I
i i

I Page 2 . Certificate No. 5580 - Revision No. 2 - Docket No. 71-5580 |
| r
I

[t
1 (3) Drawings
i
I The packaging is constructed in accordance with Westinghouse Electric |
| Corporation Draw ng Nos. 936F963, Rev. 3 and 936F964, Rev. 2.

[
i

l
I (b) Contents I
| v
i (1) Type and form of material |I

[

| Unirradiated fuel aassemblies of the following type, ;

i !

| (1) S5W Core 4 power unit with control rods installed and secured in !

f place by holddown mechanism. I |
1

[[
;

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

I L

| (2) Maximum quantity of material per package r

I '

I One fuel assembly as described in 5(b)(1)(1)_ or 5(b)(1)(fi).
|

|
t

| (c) Fissile Class n+ c, , III [
_vi

.

l Maximum number of packages if; A One (1)| per shipment: ';x

I . ' r, ;,

[ 6. Expiration date: March 31, 1988. '

[

hl V. J-ge
|

-
, ,

,

'" REFERENCE r; , ' e) [*

' '
Lg K) . ( J. --

I
Safety Analysis Report'for S5W Power Unit Shipping';f ' Container, WAPD-0P(R)SA-820 dated

i
i August 9, 1968.
I p }s._ . . .. . . , f- ;;g

, - s., -

[l ,,,
'

= FOR!THE' U.S. NUCLEAR REGULATORY COMMISSION PI
I *sg[;3 * <y %. r

is: ;; ,, ?- L
,

,

8 ,J Charles E. MacDonild, Chief pI

|
. Transportation 7 Certification Branch r

Division of Fuel Cycle and [
'

g Haterial' Safety, NMSS C

SEP 0 61983| Date: |,
w

I
P

I
F; .I i.

|
.

i
.

|
I ::;

1

o
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I NRC FORM 61s U.S. NUCLEAR REGULATORY COMMISSION
:e- CERTIFICATE OF COMPLIANCE !,

10 CFR 71 FOR RADIOACTIVE MATERIALS PACKAGES |
D REvlSION NUMBER c PACKAGE tDENTtFICATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES !j[ t a CERTIFICATE NUMBER

5595 0 USA /5595/B(U) 1 2 'N

PREAMBLE

! a This certificate es issued to certify that the packaging and contents descnbed in item 5 below. meets theapplicablesafety standards set forth in Titee to. Code |
of Federal Regulations. Part 71 ' Packaging of Radroactive Matenais for Transport and Transportation of Radioactive Wienal Under Certain Conditions? ,b

b This certif+cate does not relieve the consignor from compieance with any requirement of the regulations of the U S. Department of Transportation or other
Iappiecabie reguiatory agencies. nciuding tne government of any country through or into which the package will be transported
li

. g

' '"'*SP " W^'' ^'"^""'" "
D CEW C PWiCATION.

" ' " ^ " " "
E B a d b LE E5 O T O

l$
,

: 1

U.S. Department of Energy Safety Analysis Report for Packaging: The M
'

;

P.O. Box E ORNL Uranium-Shielded Shipping Cask, ORNL '

t

Oak Ridge, TN 37830 Report No. ORNL/ENG/TM-4, Second Revision y |4

| June 1983, as supplemented, g i

r
c DOCKET NUMBER 71-5595

a CONDITIONS
This certificate is conditional upon fulfilhng the requirements of to CFR Part 71, as applicable. and the conditiona specified besow +

;? (a) Packaging 8
!

;

!
I (1) Model Nos.: L and M
l

! (2) Description !

Steel encased, uranium shielded longitudinally finned shipping casks. The

|f containment vessels for both models meet special form requirements and are |g-

h held within ll-inch diameter by 17-1/2-inch high cavities. Positive closure ||
of the lids is accomplished by: twelve, 3/4-10 UNC bolts for the 11odel No. ;N|

.' L and sixteen, 3/4-10 UNC bolts for the Model No. M. Both models have 3- !b
'

inch deep fins, are mounted to a 69-inch square skid, and are enclosed il
within a mesh personnel heat shield. j

I

The liodel No. L has a 25-1/2-inch 0.D. (excluding fins); is 39-3/4 inches |Ng
high; has a 35-5/8-inch diameter bottom lug plate; a maximum uranium shield 'N

'

: thickness of 6-/34 inches; and a gross weight of 13,200 pounds. Il
' !b

The liodel No. fi has a 25-inch 0.D. (excluding fins); is 38 inches high; has f,

i a 35-1/8-inch diameter bottom lug plate; a minimum uranium shield thickness I

i of 6 inches; and a gross weight of 11,600 pounds. !g
!g
N

(3) Drawings ||
||

The packagings are constructed in jiccordance with the following Union j
|- Carbide Corporation, Nuclear Division, Paducah Plant Drawing Nos.: Model !g

! No. L, M-ll572-Eti-001-E through M-ll572-Eti-003-E; Model No. H M-ll572-EM- |p

010-E through M-ll572-EM-014-E. 'I'

! !g

l !g
l

!
!e| I

! |Ii
1<

| |
I
R .

| 1

62 I
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CONomONS (continued)

:.
| ~Page 2 - Certificate No. 5595 - Revision No. 0 - Docket No. 71-5595

'

$r'

!Nl -
6

I! . :n
'

!N

f (b) Contents j
I

h
n (1) ' Type and form of material

isi
5I Solid, non-fissile radioactive material encapsulated to meet the B

' requirements of special form material as defined in 10 CFR 971.4. ;R4
<

f| I'

g! (2) Maximum quantity of material per package j
RI 1g: The maximum internal heat must not exceed 5,000 watts. $

Rf' 6. Packages having internal heat greater Ethaii 1,250; watts must be shipped as exclusive il
g

9,.

j use. "' j
i

g 7. The package authorized by this certificate is hereby app' roved for use under the $
q general license pro _ visions of 10 CFR 671.12.

..

'p
,

,, j
M 8. Expiration date: October 31, 1988. |I;g c

,. ~ ,y

IE -- k \
ji -'a,' REFERENCES

- )f
| "

'

s-
4 Oak Ridge National Laboratory Report No. ORNL/ENG/TM .4, Second Revision, June 1983. !g( V ~

l.. .. _ _. ~

00E Supplement dated: September 30,}l983. #
' ,9

1H
|4 .

.
' '

|
- , 7q s g g - J'

!|b
#.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION
'

|

g m e,. |!;i (!.I., . . ,
'

n.- . , -..

4 ,f .
. .. ;p

k gCharles E. MadDonald, Chief il
| ;< ') Transportation Certification Branch ||'

g Division of Fuel Cycle and |gi Material Safety, fl1SS 's
# 13

"

W Date: OCT 131983 |>
'

I
N ||

:pi 1

| 1

|i
ti

I I|| hI
I I
I I
I b

II
I| |

1
8 |

I
I| |u II I| 63 |

|
- | ,

|

|
.

1



.

4 ------- m-- ussa----e- se As a- = ------wimm = = - =i = =re m = = = -9
-

U.S. NUCLEAR REGULATORY COMMISSION
CERTIFICATE OF COMPLIANCE ;ENRC FORM sts

qom l,

10 CFR 71 FOR RADIOACTIVE MATERIALS PACKAGES i'
q

e TOTAL NUM9ER PAGES }1, I 1.a CEr1TIFICATE NUMBER D REVISION NUMBER c PACKAGE IDENTIFICATION NUMBER d PmGE NUMBER
I

5607 5 USA /5607/B( )F 1 3 n'

!PREaustE
a Tn.s certif.cate is issued to certify enas the packaging and centents desenbed m item 5 below. meets ine appncaose sateiy standards set tortn in ritie io Code e

of Federal Regulations. Part 71. Packaging of 9adioactive Matenals for Transport and Transportat>on of Radioactive Matenal Under Certam Conditions.' y

!Nb. Tnis certivicate does not reneve ine cons.gno, vrom compnance itn any reou ement oe me reguianons or me o s oepartment av Transportanon or omer
appncabie reguiatory agence. inciuding me government oe any country tnrougn or inio .nicn ine packa9 .iii be traisported g

II
II

" " "' ' ^ ' " ' |* '.'*E"NES^e'v','Jf"fE 'r***'* ' ' *^''" ^"^"*'*i IEE EJ"!EEF CfTiEOUti of$fliE"C4 Tion IN
I

|jE. I. DuPont de Nemours and Company T-2 Shipping Package, Safety Analysis
g l- Savannah River Laboratory Report, Draft: April 1980, as amended.

;Aiken, SC 29801 :k i

! ) I

1 !g

- c ooCkET NuueER . '71-5607
4 CONDITIONS - *

This certificate is conditional upon fulfilimg tne requirements of 10 CFR Part 71, as appncable. and tne conditions specified below

|Es jo (a) Packaging -

k (1) Model No.': T-2
1 't

'tj (2) Description
b

Packaging for irradiated reactor fuel'a'nd components consisting of a j!

lead encased in steel cask, removable containment vessel insert and
. shipping case,

'

y

y
,

l JR

] The cask is a double-walled steelf' circular cylinder with thickened |I
E

j shielding in the center portion. The ' central cavity is 6.065 inches I

)I1 in diameter. by 100 inches long. . The lead shielding is 9-1/2 inches
thick along .a 45-inch center section reduced to 5-5/16 inches at each g1

i"I 36-inch end section. The containment ve'ssel is positioned within the l

.

cask. Cask closure is accomplished by a gasketed and bolted steel I

plug. The cask is enclosed in the shipping case which is 36 inches in a

diameter by 133 inches long welded to a 4-foot by 6-foot steel pallet. |
The maximum weight of the packaging;is 18,400 pounds, y

I
r1 y

I
I

t y

I
I
I
I
I
I
I
I
I
I

- I
i

i I
1| i
1

| 1
i

L I
| | 64 |
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|
""; m *"* ' " " * " ' " ' * "conomous cca ninues>-

I
,.

| 1

hag? 2 Certificate No. 5607 - Revision No. 5 - Docket'No. 71-5607
|
|
I
I5. (a) (3)-Drawings |
I

(1) The shipping case is constructed in accordance with DuPont Drawing

)INos.: W716539, .Rev. 0; 180191, Rev.1; 180192, Rev. 0; 180193,
Rev.1; 180194, Rev. 0; 180197, Rev. 0; W716538, Rev. 0; 180195, !g

-Rev. 0; 180196, Rev. 0; and 180089, Rev. O. !g

II
(ii) The cask is constructed in accordance with General Electric |I

Drawing Nos.: 919D755, Rev. 0; 135C5202, Rev. 0; 153F966,-
||Rev 0; and 106D3721. Rev. 0; or it is constructed in accordance j

with DuPont Drawing, Nos.: F)l239534.. Rev. 2; 147214, Rev.15
, 147215, Sheet 2(kReM2'; and '147216,/Rev.1. |g

'|' A' A.4 I
~(iii) The ANL insert is constructed in accordance with Argonne National

@|I
S

Laboratory') Drawing Nos.: WO147-0227-DD, Riv. 7 W0147-0228-DD,

Rev. 6p? 4;,and W0147-312-DE, Rev. 2.WO147-0229-DC, Rev. 6; WO147-031-DD,%p;,. 3; W0147-0234-'jv
DC, Rev-

Q) NN g /r i;
.-

REATVesseTinsertisconstruct^eddaccor/.
g

(iv)The da
Ha fd Compaify'Drahn Rev. O!nce with Westinghouse ~I
Re . 2; and H-3-36823,g Hos q H-3-39082, H-3-36134, l

Rev> * 6t O '

(b) Contents - a aspr{ar t.
*

, ;, {,

g\~
,fh |f (1) Type an(Jform bf lte a

3 w ', % m;p po

(i) Irradi ted cl
'

4 to tofsol[dmetal'' oxides,nitrides, I
d61um-plutonium |,(#hUNm5ohmixed u6drtxorjTREAT Vess(1 insert. The clad

y

and arbidesh ' tur
contaWed witfiin the K,3fuel mh/ contain smal
cooling 6de nust be no ' pnt;i,tfe's of;Na or pdThe minimum t

his\ han 150 day . (t

(ii) Irradiated c d fu 1 pins of uranium iox de enriched to up to
3.0 w/o in U-235 tajned within tf ANL insert or TREAT vessel finsert. Average exposbre Infuel not to exceed 18 megawatt days

[per kilogram. The clad fuel may contain small quantities of Na
[

or NaK. The minimum cooling time must be no less than 90 days.
[

(iii) Irradiated reactor components held within the container shown in
fDrawing No. W0147-0234-DC, Rev. 3.
[

c
[ l
( -

[

l

(
(
(
(
[

l
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CoNotTioNS (continued)

|| p:
le R
!; ki

I:.ge.3 - Certificate No. 5607 - Revision No. 5 - Docket No. 71-5607 p:

I(; I?;
<

N- 4

11 If

f 5. (b) (2) Maximum quantity of material per package. (
ll Il
g} Internal decay. heat not to exceed 208 watts, and: y

y| (i) For the material described in 5(b)(1)(i), fissile material not to
||.

R

%[
f[

exceed 1.7i kg. !

(ii) For the material described in 5(b)(1)(ii), fissile material f
(U-235) not to exceed.300 grams.. R.

ks'
for the ma[erfdl described ( *nI <(b')(1 (1)

MD iC . fr

R| (c) . Fissile Classand 5(b)(1)(ii), andslimited in 5(b)(2)(i) and 5(b))(2)(ii) #|
5

N
1Nj

i

h6. The contents must be shipped dry. When loaded underwater,(t'he package must be g
q! dried using Consumer Power Company's procedure, "T-2 Cask Liner Assembly Drying >

l

t|
Procedure," Proc. No. EE&T-C12, Rev. 1, 11/12/81.

. e ' 4'~' . c: r ,-|
The ANL Insert and Treat Vessel . insert nust be leakpL

;

8| 7. tested priarto first use

|! and annually thereafter in accor' dance with'the prodedures specifMd in Argonr.e
l National Laboratories Document No's W0195-0054-ES-00? < g

g\ % - '.
Prior to each shipment, the;packa\

Jb:d , > | 5 |R -~;
ge nust be leaktested in' accorda~nce with,-

procedures specified in 'Appendfx A to. g g g@[lM26202,,Reve 2 Nirch 17, 1981.HFEF.! s' - ' .' .r'.g g . Aa g.^;

!9. The package authorjzed by' this c'ertificat . s .hereby approved (6r' use under the
general license provisions og= .10,CF;R $71.212yQ f g y

'

4 W
(. t >' m, g 4/p- O I

ty "

|10. Expiration date: March 31, 1987. ,, s
n; u,-

f

4

|'b, REFERENCES -
y

!DuPont Safety Analysis Report, Draft April,1980. je ag
! 6 ;gy- p y i' j
Department of Energy supplements dated: February 11, April 8 and 20,1982 and >
; April 12, if 13. 8

!

| FOR THE U.S. NUCLEAR REGULATORY COMMISSION g

h

i
I

!

/ Charles E. MacDonald, Chief g

|| Transportation Certification Branch p
gj Division of Fuel Cycle and i

N! Material Safety, NMSS I

te: SEP 191983
I I
n |

||. 66
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I
unC rone sie u.s. NUCLEAR REGULATORY ColetelSSION I
was CERTIFICATE OF COMPLlANCE I
so CrR " FOR RADIOACTIVE MATERIALS PACKAGES I

~s e CERTtFICATE NUMSER tt REvlslON NUMBER c. PACKAGE OENT FiCATiON NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES
*

,
5641 6 USA /5641/AF 1 2

| 2 PeEAuBLE |
; a Tnis certinicat. is issued to certity that in. packaging and contents described instem s beiow, meets ine appiicabie safety standards sei vortn in Titie io. Cod.or y

. Federel Regulations, Part 11. " Packaging of Radioactive Matenals for Transport and Transportation of Radioactive Matenal Under Certain Conditions " g
'

e This certificate does not relieve the consignor from compliance with any requirement of the reguistions of the U.S. Department of Transportation or ocner I
apphcapie regulatory agencies, including the govemment of any country through or into which the package will be transported. |

1
I

gis C,E,Rge Ca,T,e is ssVEo oNgE 84 sis or a sarETv aNatysis,REgR,T,o,, T,sgCagsysgo4*pygg, |4 ,

W.United Nuclear Corporation United Nuclear Corporation application dated g
67 Sandy Desert Road February 1,1982. I
Uncasville, CT 06382 I

I

. ooCxtr NUMBER 71-5641
4 CONDtTIONS

This certificate 6s conditional upon fulf4 ting the requirements of to CFR Part 71. as applicable, and the condibons specified below

* (a) Packaging I
I

(1) Model No.: UNC-2500 |
I(2) Description
I

Specific packaging is not required. Safety of shipment is independent I
of packaging. p %td M C (j [j , I

,

(b) Contents [ js
Typeandfo@U

n"
(1) of material y

'

Unirradi f'uelic usters, modules orjother assemblies,
~

p
. 7'g r p |

(2) Maximurdquantity o', ria'12pth sh{pnib6t N |
ENot to ' ceed a T pe tity of ra i, act;ive m rial; andj-- Ni- - -

p , . ,,
s~

DryShi$nt qp p
' g" 1h, 4''

[Intersp b ed hyr '' nous T m baF{Es's$h ]iaritfd to arE;H to U-235 atomic
l h

ratio of th'ree (3)F :#p W I

Shipment I nrhp to:
(i) The statebry fe quantities (with t reference to notes or |

supplements), excludingithose parts named as " elements" as I
given in Table 1.0'*1 (pp 10:0-4 through 10.0-70), as approved on I
or before May 18, 1983 to SNM License No. 368; or I

l

i[: (ii) 700 grams U-235; or
i1

. (iii) Single fabricated fuel part not exceeding 40 g U-235/ inch, k
I

I
I,

67 1
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Nec Fonte steA U.S. NUCLEAR REGULATORY COteMISSION
tesn CONomONS (continued) |

! Page 2 - Certificate No. 5641 - Revision No. 6 - Docket No. 71-5641 |
| |
| |

S. (b) Contents (continued) ||

! Moderated Shipment |
| Shipment limited to: |
| |

| (i) The stated wet safe quantities (without reference to notes or |su::plements), but excluding those parts named as " elements" as
i given in the above referenced table; or |
|

4

I a

1 (ii) 500 gram U-235; or |
|

| (iii) A single fabricated fuel part not exceeding 20 g U-235/ inch.

! (c) Fissile Class III |
I I
I 6. The name plate to which the model number is affixed must be fabricated of materials y

I capable of resisting the fire test of 10 CFR Part 71 and maintain its legibility. |
I I

| 7. The package authorized by this certificate is hereby approved for use under the I

general license provisions of 10 CFR 971.12. |i

| |
R Erg j,/ g ,

8. Expiration date: March 31, 1986,. ;
|

,

gu'
I % y

| y' REFERENCES /',s
I A U.
i

United Nuclear Corporation application dated February 1,1982.$
~ t -

/- |Aprki25andJune1and21,1983.OI

? /
|

Supplements dated: . . ,

| .h llN kh
F0idTHkU.S.' NUCLE [hiREGULATORYCOMMISSIONI ' '

| |1i|T|} G 7 '['. p'
r-

. f-

I
q j qTranspN'E. MacDonald, Chief

* Char'gs I,

|
~

tatiohCertification Branch Ie'l/ , " Division of'Fdel Cycle and I
g

Materiafbafety, NMSS |
' *
/

sEP 061983 Y q. .; g M |, g,1,.
1 i
I I

|
I
I

|
|
I

I I
I I

lI i
I p
I 68 I
I I
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pellC FOftal sie *
U.S. NUCLEAR REoULATORY CO88886SS10N :

f*an CERTIFICATE OF COMPLIANCE
f

,

'' C" " FOR RADIOACTIVE MATERIALS PACKAGES I

, . nf-,, - . . - - - ... . - .._ - - - . ..... - ... . .. -. n .a . ,
5687 3 USA /5687/AF 1 3 I

2. PREAW.LE

c. This certificate is leeued to certify that the peckaging and contents desenbod 6nitem 5 below. meets the apphcable safety standards set forth 6n Title 10. Code of
Federal Regulatione. Port 11. " Packaging of Radcactrve Materials for Transport and Transportation of Radioactive Matenal Under Certain Condituans?

b. This certitcase dose not reneve the consignor from compliance witn any requirement of the regulations of the U s. Department of Transportation or other
.pp_e .g .__s. mc,_g .e go-_t .n, _,,. .,o.gh o, ._ w_ .e -..ge - t,.ns-

a PREPA E .Y and A A bT E ANO IDE IF CAT 8 EPOR CATION

Nuclear Fuel Services Inc. Nuclear Fuel Services, Inc. application dated |
P.O. Box 218 August 25, 1982
Erwin, TN 37650

71-5687e.ooCarf - .c.

4 CONDITIONS
Th63 certificate 6s conditaonal upon fulfilling the requirements of 10 CFR Part 7t, as applicable. and the conditions specsfied below.

'
(a) Packaging

(1) Model No.: RMG-184

(2) Description

The containment vessel is a 5 gall bucket. 00T Specification 17H.
Closureisbymeansof1o;g-cilmps%on,dwithanewlidandgasketfor3
each shipment. (-lhe{iuter container,~al556 gallon'00T Specification 17H

se

drop forgeddud. ge'sketed lid is closed by l 12-gauge bolted ring withsteel drum and f
s, one of which is threaded, Eaving a S/8-inch bolt.

The contairWent vessel is supported in the olityy container by two, 26
gauge sige,ves filled with tamped vermiculite ande fire retardant polyurethaneg 'y# y ^foam.

(3) Drawinh I Mq r j# i px o <

The packaging iss cons reted iMaccdr'ahcefwith GRiear Fuel Services,d

bucket 'ts' not {aythorfred)Inc. D/pying NoMRMG '19474ev7 (b'rP4 ,rUS'e' of',,op' tion (1* 5-gallon insulator' I I jp g
e w"}e mn -(Laf @D
0 .

y(j'jf g dgb

g/g m:- 9 |

O 8 [ '

s o
T $> * ,,,A, .k i j

f .i r$-
;

|

i
,

t

!

69 l
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Iu.s. NUCLEAR REuuLATORY COMMIS$10Nnacronesien I
*n coNomONS (contawd

I

Pace 2 - Certificate No. 5687 - Revision No. 3 - Docket No. 71-5687 I
' I

E

I
I

5. (b) Contents 1

I
i I(1) Type, form, and maximum quantity of material per package i 1

(1) 0xides of uranium, at uranium densities not to exceed 3.2 g/cc. |
I

Not to exceed one hundred pounds of product with the maximum y

! enrichment in the U-235 isotope not to exceed 10 w/o. H/U-235 y

| ratio, considering all sources of moderation within containment i
1 vessel and maximum U-235 content must not exceed: I

1
:| I
l Enrichment Maximum U-235 Content

% U-235 H/U-235 Kilograms |] 1
1

1 20 0.401 1
j

1 2 10 0.802 1

1 3 5 1.203 I

l 4 5 1.604 I

|]
5 3 2.005
6 3 2.405 g

7 3 2.805 i

8 2 3.205 |

9 2 3.605 i
1

'

1 10 2 4.005 1

I
4

(ii) Uranium oxide or metal, at uranium densities exceeding 3.2 g/cc. |
. j Not to exceed one hundred pounds of product with the maximum i ,

enrichment in the U-235 isotope not to exceed 5 w/o. H/U-235 I
ratio, considering all sources of moderation within containment i

I
; i vessel and maximum U-235 content mu,st not exceed: I

I
Enrichment Max'imum U-235 Content

'

' % U-235 H/U-235 3 Kilograms |
1

,

; 1 20
'

0.401' i

2 ^110; g'0.802 1
_ 1

>S; 0.700 1'

1 3 .

I
1 4 'S 0.700
j 5 3 0.700 j,

,

a . i
,L .I'

1 I-

1 I
q

1
1 |.i

-

< l
| .!
; i ilI

t

N

I
q I ,

a

;I '

1 1
1 N
1 I

I70 I
y

=________________.<_____________m.____________________.!-

.



p -

.

o.

-- p -- --- ==___-- -- ...- _y , , _ _ , , _ _ , , ,

80fDC FOINS sisA U.S. feUCLEAR REGULATORY COMMISSION :
l'88 CONDmONS (continued /

I
I Page'3 - Certificate'No. 5687 - Revision No. 3 - Docket No. 71-5687

i

l' Ii

5. '(c) Fissile Class II and III

I (1) Minimum transport index Maximum !|
|i to be shown on label Enrichment Transport [
|| for Class II % U-235 Index [
1; h

|- 3 0.2 h

Il 7- 0.4 F

li 10 0.7I

| (2) Maximum number of Maximum I
q packages per ship Enrichment Number of F
I ment for Class III % U-235 Packages e

I|l 3 1,550
li 5 390

f 7 330
li 10 234

li i

|| 6. Uranium enriched to greater than 6 w/o in the U-235 isotope must be packaged
I within a 3-gallon metal can or plastic bottle surrounded by vermiculite within
|! the 5-gallon bucket.

! 7. During transport and storage, the eight (8),1/4-inch vent holes in the lid or
I the optional arrangement of four (4),1/2-inch vent holes in the sides of the

I| drum near the top must be covered with tape to preclude entry of rain water into|
the packaging. --

|

|| 8. The package authorized by this certificate is hereby approved for use under the
gj general license provisions of 10 CFR 5,71.12. p
r : p

*
m

|| 9. Expiration date: September 30, 1987. ''
<

|| <

||
f

REFERENCE'I
_: t<

| Nuclear Fuel Services, Inc. application dated August 25, 1982.
,

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

11

1

I

h
g! ' Charles E. MacDonald, Chief
I Transportation Certification Branch
I Olvision of Fuel Cycle and |
[ Material Safety, fNSS |

|06 MDate: ;
I! i

|| ! i

1: I 1

|!
'

I 71
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""
I Ei CERTIFICATE OF COlWPUANCE I

FOR RADIOACTIVE MATERIALS PACKAGESI

'.a c'" " . . , = _ n .4 s,,a n,ir . _. . _s_s . 4_ _r m., __. . 4e. _.

n: 5740 1 USA /5740/B( ) 1 2 6
i

iI s ma.mn
I a inis c.risesca e i. issued io c.rtary inat in. packageg and contents de.cribed instem s beio=. meets in. appocabie safety standards set eorin m Titie io. Code or ;
j Federal Regulations Part 71. "Pacesging of Radioactrue Metenals for Transport and Transportation of Radioactive Matenal Under Certam Conditions * g

I 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 ||
1 appucabio resus tory agencies. including the sovernment of any country throuen or into =nich the package wiii be treasported. '1,

I !b
I 1

| s t7s4t,a,t;rga,r,a ssutoggeases or a s warv asuvsis,ntgrgr,gcy,aggogn gagow
1 Oak Ridge National Laboratory Safety Analysis Report for Packaging (SARP) of the ||

l

| P.O. Box X Oak Ridge National Laboratory TRU Californium i

; Oak Ridge, TN 37830 Shipping. Container August 7, 1981 Rev. of js

Report No. ORNL-5409/RI. li|
Ili

71-5740 |||- ..oocariuus.u.
!

4 cONOffiONs II This certificate is conditional upon fulfding the requirements of 10 CFR Part 7t, as app 0cabie, and the conditions specified beiow j

(a) Packaging
|i
|i

| (1) Model No.: ORNL TRU Californium Shipping Container i
I |

|
(2) Description

|| A 304L stainless steelencased ; concrete shipping cask. The outer I
Ishell consists of tWoPl/2-thbrtMcti 66-inch diameter hemispherical

a\64nch cylindrical sfction. The cylindrical cavity || heads joined by'idk stainless steel wall a691s 3 inches in diameter xhas a 1-inch th g1
I 6 inches lonb> Shielding consists of 30 incties of B}ackburn Limonite 1

I concrete ha nng a density of approximately 175()b/ft . Upper and |
il

| lower levgl bal1-valves located at the,end of concrete filled plugs
define,Jsdlate,d..@tsi al the cavity.7 99th of 'Diese plugs have 0-ring |a; seals, rd bolte tected wittCa gasketed cover

iplate. pFusible plub (ce.anAarel@atedth l
|

4 T I3 /wid Y ji cover pye es and the shell. iI
I

ufmay b& 'pikced by oQilr plugs for multiple |i
Thetop'g.ballvalvela

s

source ipmentb So' w toote pid,in special form containers. I

|
I

| The cask ds mo 'on 1 ic h el ba plate by eight
t ' k- De> ruts. One cask is transported |1 steel 2-1 inch

on a spec iTeF.(T a s we is 23,500 pounds.

O |

! 4 4*** l|i, i
'
I||

||II

|

IIl '

'
i I
If I
i -;

l a
il i
il |

|i
n

8
| f' -

- - -

.______________________-____________________._________.i
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mac roans essa u.s. NUCLEAR REGULATORY COAAAA18SION

|||
ou coNomonsken a

i

|

1 Page 2 - Certificate No. 5740 - Revision No.1 - Docket No. 71-5740 ||
|

I I
I I

I |
| 50 (a) Packaging (continued) |

I I

| (3) Drawings
l' The package and special trailer are constructed in accordance with Oak

i| Ridge National Laboratory (ORNL) Drawing Nos. M-ll230-EN-001-D through {_|
l 008-D, 012-E, 014-E, 017-D and Ol8-E, and M-12166-CD-019-D.(Appendix
I A, August 7,1981 revision of ORNL-5409/RI.) y||
| ||

,

'
| (b) Contents

I|I
| (1) Type and Form of Material !

| ||
1 The contents consist of isotopes of Americium (Am Curium (Cm), i
i Berkelium (Bk) Californium (Cf). Einsteinium (Es , and Fermium (Fm) |

|l
as a solid (metal, oxide, oxysulfate, or dry salt , contained in ;|

'

capsule (s) that meet the requirements of special form radioactive I

|
g

material.
i

| (2) Maximum quantity of material per package |
I I
I For the contents described in 5,(b)(1): 'I

||
t

lj '.. ;7 ,

f Three (3) grams and the maximum internal heat n'ot to exceed 5 watts.
\|

A minimum of two lif ting ribs shall be used to lif t'be package. ||
|

I, 6.
i |l'

The package authorth by this certificate is hereby approved for use under |I 7.

|
general license provisions _of 10 CFR 971.12. .)< -

I

,1
, '

-s . ;

/ il,! 8. Expiration date: ' May 31, 1986.
'

(1
'';

||
. ,

i
\

* .J
i;|

.,

= REFERENCE. 'y| s

||-
,

1|. Safety Analysis Report"for Packaging (SARP'l6f 'the Oak Ridge National Laboratory TRU
-

1 )
jj Californium Shipping Container, August 7.!1981, , revision 'of Report No. ORNL-5409/Rl . ;j

, . .

,{,,
FOR THE U.S. N,0CLCAR REGULATORY COMMISSION, ,

g, )o .

' %
Charles E. MacDonald, Chief ill

|i
l

i Transportation Certification Branch
i|gi Division of fuel Cycle and i

Material Safety, HMSS k
I|
|

SEP 0 61983 l
i

1 Date: I
l !L

l= 't
i

II !I
t

6
I. i

h,f 73
t
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esac roans sie - u.s. NUCLEAR REGULATORY COnstelSSION !

'

{
+n, CERTIFICATE OF COMPLIANCE ' I t

|I''C'"" FOR RADIOACTIVE MATERIALS PACKAGcL ii

1 !g
1 a CERTIFICATE NUMBER ip REVISION NUMBER c PAcmAGE aOENTWICATION NUMilER 6 PAGE NUMBER e TOTAL NUMBER PAGES ig

': -5754 4 USA /5754/B( )F 1 2 |g
), a e,,uMan il

)|
} a. ini-s certificate is issued to certify inat tn. packaging and contents described e 6 tem 5 b.lo.. meets in.appocabie satety standards set fortn m i tte to. Code |I

- or rederal Regulations. Part 7t. "Packagmg of Radioactiv. Materials vor transport and transportahon of Radioactiv. Material Und., C rtam Conditions " |g

}| n ini. c tificai. do.: noi renev. m. consigno, eram comm.anc. .im an, reauu.m.ni os me requianon of m. u s oeparim.ni oe iransportation or otn.t |I -

), aopneaei. reguiaio,y .g.ncies, meiuding m. gov.<nm.ni os any counuy tn,oua or mio .nica m. paceag. .iu n. uanspori.d ,1n

Y ,1

l{ i
l

) ;l
)! * '"''oR|,||'E8'.',",'N.* '" %,"' ''5'' ' * *^''" ^**"5'',"'f?te'fdo'EOC,"'fr'JJE|'" ,"o0"cf,^,'|it CarioN IC" ' " "

C

)% Nuclear Fuel Services, Inc. Nuclear Fuel Services, Inc. application 'I
I,

]! P.O. Box 218 dated November 11, 1966, as supplemented. lj

l)
Erwin, TN 37650 ,1

I

5|}i
l -71-5754-

s 00CetET NUMeta |

p 4 CONDITIONSinn. c.rtie, cat. i. condinonai upon ruming m. ,,aus,.m.nt os to cr R e.rt ri. as apmeaei.. and in. ondition .p. cite.d e..o.
j

f '' (a) Packaging ],

) ;I
1j (1) Model No.: RMG-172 1

lj ,1 '
1

l' (2) Description
, f) I

) !i
3: The containment vessel is a 6-inch ID by 4-1/4-inch 11ong Schedule 40 's

; t steel pipe with a flanged and gasketed top closure.. The containment il
i : vessel is centered and supported in a 16-inch ID by 21-1/4-inch long ,1
i J steel drum of minimum 24 gauge thickness by top and bottom stool l i

~

{j
i

jsections.' '

,

' ) (3) Drawing
)ji |

'

1.

1 The container is constructed in accordance with Nuclear Fuel Services, ;I
'

J' Inc. Drawing No. RMG-172. ;l
L 'I

] (b) Contents |
'

l' 'l
1 'l) Type and fann of material I
$ 1

J Uranium metal or compounds which will withstand a temperature of 800*C il
l without pressure generating decomposition. The uranium may be enriched j
j to any degree in the U-235 isotope. The contents shall be contained 1

|g) within two 750 cc sealed metal cans. |
) ||
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Page 2 - Certificate No. 5754 - Revision No. 4 - Docket No.'71-5754
'|t

b 1il' 1

)1
-

| (2) Maximum quantity of material per package
I t

{!
Ten (10) kilograms U-235, provided the total weight of the contents 1

I does not exceed twenty (20) kilograms. I
lj i ,

t I (c) Fissile Class II I!
d i
|i| Minimum transport index to be shown on label 4.5 |
f I

l|'
6. The top stool section shall be physically secured to maintain the internal !

| spacing within the drum in the event the drum. cover is lost. !-

|| , Ap n Cejjj. ,1

( 7. The package authorized byythi's' certificate is hereby_, approved for use under the |
(if

general license provisions *of 10 CFR $71.12. ' N g, ',x. T, /
f, t

I; 8. Expiration date:
%, ,tember 30, 1989. ()/' 'tSep

|| g

,b '

REFERENCES g} ,- j,e;~1
"

I -@ Ix -
g, .

r ? ; p,

: Nuclear Fuel Services, Inc. application dated Novemben 11, 1966. ;I,,

11,1967|a _.x _u t -[,\ , +; '
I; ,- > / > .i n, .,

)/-|| Supplement dated: October 1-

r p. g,s;;'

y 7' ;
l
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i
l

1 - g$Lo, s. , I
'N2 fM, ,

|
'

il
j[ Charles E.-lin Donald,' Chief

s/ I

i|{
'/2 ' Transportation Certification Branch 'l

! 'V d Division of Fuel Cycle and )| n
g / Material Safety. WSS ,g
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" " ***"IaS[ "* CERTIFICATE OF COMPLIANCE I

'o crM n FOR RADIOACTIVE MATERIALS PACKAGES (

f I a CERTIFaCATE NUMBER
~~

D REVISION NUM8ER c PACsLAGE BOENTiFiCAteON NUMBER d PAGE NUM8ER e TOTAL NUMBER PAGEs :

5757 3 USA /5757/B( )F 1 3
N2 PREAMBLE

a This certificate is essued to certdy that tne packaging and contents described inttem 5 below, meets the applicable safety atendards set forth in Title to, Code of b

r.dersi Reguiaisons, Part 71, "Packagmg of Radioactive Matenals for Transport and Transportation of Radioactive Material Under Certam Conditions *
'

b this c.mficat. do.s not e.iiev. m. consignor from complianc. wem any r.quir.mont ce me reguistions of n. u s. o.partment of T,ansportanon or oen.,
apphcable regulatory agencies, including the govemment of any country through or 6nto which the package will be transported.

I

a PREPA E BY AWr A bf E I I T E A ICAtlON |

U.S. Department of Energy Safety Analysis Report for SSW Refueling
Division of Naval Reactors Source shipping container dated February 14,

i

Washington, DC 20585 1968. ; |

[
'

71 5757 [
'

..oocarNuu <R

4 CONDITIONS I

This certificate is condstenal upon futt Hing the requwements of to CFR Part 71, as applicable, and the conditions specified below

*
(a) Packaging

(1) Model No.: S5W Refueling Source ;

(2) Description ;

1 The 55W Refueling Sourceghipping container consists of two structures,

one nested within the other,'h,avi$g ag''est)p l
1 overall envelope of 5 feet,

5 inches diameter'by'9 feet, 5-5/8 inih qngth. The outer structure,
the shipping cohthiner, is a ring of polyet y ene 11-1/2 inches thick
with an OD ofM feet 4 inches and length of aSroximately 5 feet 2 :
inches. The';polyethyleneiscannedina1/2fi thick carbon steel i

fits into%e inner structure, the replac ment an'
shell. Th installation container, ;<

! e cavitp of the outer struc (b. T s assembly consists
ofa6-1kinchOD,Q@ds 8 inches }6n(;st'ainless(fentral tube, whichi
is plug d at bothre'a Wch'ined stafpless stgel forgings. Three :

cavitie are machihed *i the botton' plug to contain the neutron :
source assembljes.% AJacket^0f led)d@, Winches thT{'k, encir'les the'

c
tube and thls insemos Jayer.16f jhielding is to attenuate the ;

central',diatioEAA,wallibyddl' thy' lend,S1/2in6hesthick, surrounds
i i

i gamma ra L
- theleadshieldihdiscann44 thta 1/2-inch thlik carbon steel k

plate. dross weighkis.aMfdjiMttly;19",000 poQ s. !

f m p/ g- "
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mac con = cea u.s. NUCLEAR REGULATORY COtHMSSION
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! Page 2 - Certificate No. 5757 - Revision No. 3 - Docket No. 71-5757
I

I

I

| (3) Drawings
|

| The packaging is constructed in accordance with Westinghouse Electric
I Corporation Drawing Nos. 9050318 Rev. C; 9050315, Rev. F and 905D285,
I Rev. A.,

I

| (b) Contents
'
i (1) Type and form of material
|

| | Neutron sources of the following type,
t |

|
| (1) Polonium-Beryllium special form radioactive material neutron

| | source. These sources may be either new or have surface contamination
; as a result of previous use.
I

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

' (iii) Plutonium 238-Bery111um special fonn radioactive material neutrong

as a result of previoufuse.,be either new or have surface contamination
source. These sources may;

.]

I (2) Maximum quantity 'of' material per package 7
f^

,

| s-

| (i) One, tw'9y or three neutron sources as described in 5(b)(1)(1) and
limit'ed to a total content of not more thin 800 curies and a; ~

2 quantity of| combined ' surface contamination of not 'moreithan an A
~ i

|
radioactive mat,er,ial. f

I
(ii) One, two, or[t6ree neutron sources;as described in 5(b)(1)(ii)

and limited to aitotal-content)of not more than 940 curies, with
| radium 11mitedtonotmorethen!2.5. curies (sms)ofthistotal.

s

.

3 These sources are' limited'to/a combined surface contamination of
not more'than an A 'iiantity'of radioactive inaterial.

~

2 l|
1 T ? \Uf!& .S' N
1 (iii) One, two, or three neutron sources-as described in 5(h)(1)(iii)
I and limited to a total content of not moi'e than 925 curies and a
| combined. surface contamination"of notiore than an A2 quantity of,

g radioactive material. gJ
| '; ,

I (c) Fissile Class -M O I,,y ,3 yg

i
I
I
I I

I |
| |

| t

I
I
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| mac rones essa u.s. NUCLEAR REGULATORY COMMISSION

|**= CONDmONS (contsnued
g

! Page 3 - Certificate No. 5757 - Revision No. 3 - Docket No. 71-5757 |
i i
I I
I I

6. The package authorized by this certificate is hereby approved for use under the I
|
g general license provisions of 10 CFR $71.12. |
I I
I 7. Expiration date: flarch 31, 1988. p

I I
REFERENCES I

[
I Safety Analysis Report for S5W Refueling Source Shipping Container, WAPD-0P(R)S-2473
g dated February 14, 1968. |
g

i i
1 Supplement: Bettis Atomic Power Laboratory letter WAPD-0P(R)C-474 dated December 22, g i

I, 1975. I
I I

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

li i
1

1:

[& . // I
Il Char es E. MacDonald, Chief I

|! Transportation Certification Branch I
I

i Division of Fuel Cycle and
g! ftaterial Safety, NftSS |g

,

||
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esRC FORM 41s
mai CERTIFICATE OF COMPLlANCE U.S. NUCLEAR REGULATORY COMMISSION II

II 'o C'" "
FOR RADIOACTIVE MATERIALS PACKAGES I'l

f
1 a CERTIFtCATE NUMSER D REVISION NUMBER C. PACKAGE IDENTIF6 CAT ON NUMBER d PAGE NUMBER e TOT AL NUMBER PAGES

5758 2 USA /5758/B( ) 1 2 j
I , , REAM.LE

iI . rna. c.rtiescar. . u.o to cortieV in.i tn. paciamno .no content. o..cne.o initem s n.iow. m . tn. appucani. ..v.tY .tanoa ro. ..t rortn in reii. to. coa. o, ';| F.dera Regulat.ons. Part 71. 'Packagmg of Radioactiv. Mat. rial ror Tren. port and tran.portation of Radioactive Mat.nal Unoer C.rtain Condition. "
i g

I
o ro c.rtie c i. oo.. not r.n in. consignor erom compn.nc. witn any requirement of ine reguiations or en. u.s o.p.nment or Tr.n panation or otn., i

arsc be. e.gui. tory so.nces inciuoing in. gov.rnment of any country throuan or 6nte wn cn in. package wini be transporteo. |I
' - I I

g

3 THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION
a PREPARED BY (Name and AiMr.sst D TITLE ANO IDENTIFICATION OF REPORT OR APPLICAflON I

| U.S. Department of Energy Safety Analysis Report for 55W Core Barrel j
g Divison of Naval Reactors Disposal Cask shipping container dated

'

q Washington, DC 20585 February 23, 1968. |j
!yI

||I
I
1 . oOCKET NUMeta 71-5758 'I

4 CONDITIONSI I
ini. coniticat. is conditionst upon tuitiinas tne requirement. of 1o crn part 7v. as appisc oi . and tn. conostion. .p.cified b low |1

* |
| (a) Packaging

|
| (1) Model No.: SSW Core Barrel Disposal Cask

|1

I (2) Description 1

l i
|| The container is an upright cylinder _139 inches high, 58-inch inside I

f| diameter and lll-inchioutside-diameter. The inner shell is either I
g 3/16 inch corrugated' plate or 1/2-inchicarbon steel plate, and the

|q outer shell is.1/2-inch carbon steel plate mounted on a 1-inch base
yI plate. Shielding consists of 26-inch thick reinforced, high density yI concrete around the inner shell and on the bottom, and 15 inches of
1I carbon steel' plating on the top. A 1-inch cover, plate is welded on |I ithe top to seal cthe< container. The container has a protective cover I

| around (he' relief:yaNe of 3/4-inch ~ thick plate.- Gross weight is
q approxiMately 180.000ipo' unds . ' ' ( / 1 ' j@n

Drawing (_ ?f[ \} ? U lI # *
,

n. . W y #,." M/ - ;:' y

yI (3)
i . ,w %, , a%.s 7 7 rr yL#rr %* |
|| Thepackgigingiis: constructed 1A

4

{accordan' e,with Westinghouse Electric Ic

|I'
Corporation Drawing No. 926J4851 L . -

N

M JOid } M : ' 4 p ' 6, !|, w c .. . , n 1
g g i,

.iJ,y |-'7

g'A( ~ ,o ,
li r. A hI ; /
' I
g J; 3 h |s
li 'i
l I

||i I
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| mac roans siea U.S. NUCLEAR REGULATORY CORASSISSION

|+4 CONDmONS (condnued
|

Page 2 - Certificate No. 5758 - Revision No. 2 - Docket No. 71-5758
il

I I
I I
I I
I -(b) Contents I|;I

i|, (1) Type and form of material
I

I An irradiated 55W core barrel which meets the requirements of special |
1 form material, with between 2 and 10 gallons of water and surface a
I contamination in the fonn of activated corrosion product. i

l I

| (2) Maximum quantity of material per package j

! One irradiated assembly as described in 5(b)(1). Surface contami- | j

i nation shall not exceed 3.2 curies of radioactive material. The
I special form material shall not exceed 100,000 curies. Shipment shall |
I not be made prior to 30 days after reactor shutdown. |

,

I I

| 6. Expiration date: March 31, 1988. I
I

f |
lREFERENCES

I I
I Safety Analysis Report for the S5W Core Barrel Disposal Cask shipping container, y

I WAPD-0P(R)SA-724, dated February 23, 1968. |

|
-

n I
,

Supplements: Naval Reactors Memorandum' G #1363;; dated June 19,1968 G #1462; dated I
i I

i August 12,1968 and G #4470; dated-December 12, 1974i
i x.

i
I . V FOR THE U.S. NUCLEAR REGULATORY COMMISSION y

I 4 +

| 0 A- M PL G2 A |
ICharles (E/MacDonald, Chief^

s|
I i[f Transpor'tation Certification Branch |

'

1 ~.A . Dfvision'of Fuel , Cycle 3nd y,

I
' ,Materill'SafetyiNMSS3 i

s ;

II!ilb ' Fi SEP 0 61983 ~
" |>

| Date: t 'M ' |,

o ,n .-.

| + I:' Co I.

I ; j; t . 'll N I
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" "E CERTIFICATE OF COMPLIANCE
| 'o CrA N FOR RADIOACTIVE MATERIALS PACKAGES |

1.a CERTIFICATE NUMeER b REVISION NUMBER c PACKAGE IDENTiflCATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES'

l 5768 7 USA /5768/AF 1 4 g

I : rReAueLE I
I a inis c.rtificaio is issued to certify inat the packagma and contents desenbed instern s beio.. meets tne appocabie safety atendards set fortn in Titie io. Code of g

| Federal Regulations. Part 71," Packaging of Radioactive Materials for Transport and Transportation of Raaioactive Matenal Under Certam Conditions * J
l b. inns certificate does not reheve the consignor from comphance witn any requirement of tne regulations of tne U S. Department of Transportation or otner |
I .ppiec bi. reguiatory a,.nci.s. inciudma in. governm.ni of any country inrouan or into ncn in. package -iii be transport.d. |

'|I

| 3T7S4E,R,T;rgA_T,E$ ISSUED
E BASIS OF A SAFETY ANALY$l$ RE T TH K E OR CA

I
g Babcock & Wilcox Company Babcock & Wilcox Company application |
| 609 N. Warren Avenue dated January 29, 1982, as supplemented. y
, Apollo, PA 15613 g

I I

| 71-5768 |. oOCxET NuusER

4 CONDITIONS
! Tnis certificate is conditionsi upon fulfilhng tne requerements of 10 CFR Part 71. as apphcable, and tne conditions specified below. |
I |
| * (a) Packaging i
I I

! (1) Model No.: BB-250-2 |
| |
| (2) Description g
I |

[ with bolted and gaskeOdi~ top flan;ge closure and . seal welded bottomInner container is 11-1/2',' If,16. gage steel cylinder, 63-1/2" long,
I
I

i.

minimum 74" long! 16-gage steel drum by 1/4gorted in a 22-1/2" ID by |
s

plate. Inner can'tainer is centered a'nd ,sup|

r diameter spring steel y|
rodsandvegidulite. The outer cover is secured by either a 12-gage |I
closure ring;or six (6),1/2" diameter boltsLNaximum weight of |1

I; packagingdccontentsisapproximately,650Tpoil6ds. I

(3) Drawing (),
,

Wilcox gawing No.110-fd( s constructedfini accordan9 with Babcock &
The BB-250-2 packaging ;|
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'

NRC FORRA 018A U.S. NUCLEAR CEGULATORY COMMISS!ON
(*@ COND|TIONS (continued)

Page 2 - Certificate No. 5768 - Revision No. 7 - Docket No. 71-5768 [

I

i-

(b) Contents [
L

(1) Type and form of material [
(i) Uranium oxide enriched to a maximum 4.0 w/o in the U-235 isotope. [

Chemically-bound or physically-bound water in mixtures is permitted. [
Slips or slurries that exhibit a visually discernible liquid t
second phase are prohibited.

(ii) Bulk uranium oxide (UO, or U,0o) powder with a maximum density of
2 g U/cc and enriched to a mKxYmum 5.0 w/o in the U-235 isotope.
The maximum H/V atomic ratio, considering all sources of hydrogenous [.
material within the inner container shall not exceed 1.13. -

!
(iii) Uranium compounds which will not decompose at temperatures up to :

750*F. Uranium may be enriched to a maximum 5.0 w/o in the U-235 ; ;

isotope. The maximum H/U atomic ratio, considering all sources 1

of hydrogenous material within the inner container shall not
exceed 1.5.

I

(iv) Uranium oxide pellets,~. enriched .to a maximum of 4.0 w/o in the i
U-235 isotope. . The maximum'H/U' atomic ratio, considering all [sources of hydrogenous material within the inner container, shall ,

not exceed 3.0. /1 [
1

- ')a . [
(2) Maximum quantity of material per package >

'.
,

,

(i) For the conterits . described 'in;5(b)(1)(i): ,

, , ( .

>

Total contents not to exceed,200 p|ounds, with the U-235 content |not to exceed 2;95 kg. The contents shall tie contained within
two (2), 9-3/4 inch diameter by 12 inch high; sealed stainless

4 steel cans. Empty stainless" steel cans will;be used to make up
the remaining space within the inner 3 container. [

] ![). ;' s D

(ii) For the contents described'in'5(b)(1)(ii)D h
s| < . y
N Total contents not to. exceed 315' pounds,Jwith the U-235 content [l not to exceed 6.25 kilograms. The, contents shall be contained e

within 9-3/4-inch diameter by 12-irich high metal containers.
Empty metal cans will be used to make up the remaining space i
within the inner container.- [

4 i

1 L
m 1

1 <

j L

p

:
i

.
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| .NRC FORM 018A - U.S. NUCLEAR REGULATORY COMM13S40N |:

|.
**M - CONDITIONS (condnued) |<

| p |

| F
i

| .Page 3 - Certificate No. 5768 - Revision No. 7 - Docket No. 71-5768 h

|

I

I

I

I

I (iii) For the contents described in 5(b)(1)(iii)
1
I Total contents not to exceed 250 pounds,.with the U-235 content

|
not to exceed 5.0 kilograms. Four (4) steel drums containing not I

, .
more than 1.3 kilograms U-235 each shall be packaged in the [

g shipping insert within the inner cantainer as shown in Westinghouse p

| Electric Corporation Sketch SKA-252-1 and Drawing No. C7108010. p

i The steel drums shall be constructed in accordance with U.S. |:

1 Military Standard MS 24347 with a maximum ID of 8.5" and a nominal L
'

I height of 15.4". E'

||
v

,

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

| 1 L

| Total contents not to exceed 250 pounds, with the U-235 content b

I not to exceed 4.0 kilograms. The contents shall be transported F

I in 9-3/4-inch diameter metal containers. Empty metal containers
I will be used to make up the remaining space within the inner
| container.

! (c) Fissile Class II and III

| (1) Minimum transport index to 'shown . on- r

I label for Fissile Class II. I

I -
- !.

[ (1) Forthk'contentsdescribedin5(b)(1)(i)':_ 3.6
'

|- i-

| (ii) For!.the contents described in 5(b)()')(ii),1 L

I 5(b)(1)(iii)d5(b)(l(iv): 'f- 0.5 L
|-I & c,

1 (2) Maximum 7numberofpackagesper,shipmentfor ~; I
<

| Fissile Class III ;( - ! jf; j, |;
,

p- s, , .

C 30 Lg (i) For the' contents' described 11n;5(b)(1)(1):
4 - ! { il l ! !: " .. I h

' ,

I (ii) For the coittents described in 5(b)(1)(ii);- r

.

|
5(b)(1)(iii),5(b)(2)(iv)f

.
O 200 [

6. The package authorized by this certificate' is* hbreby approved for use under the L|
'

q general license provisions,of 10 CFR 571.12. g J

, ,j e
1 7. Expiration date: September 30, 1987.

.
[1

t < y :.a !

1:

||| F
'

ii
I

cI 1

| L

|
i, !
i :

h|!
93

i t
a ww, , , , , , ww.,r. wwaww. wwwwww.m . www. w . .,c,.r, w, , , a w. . . . . ,,, , , c

,



_ _

O

l . . . . .. . . . . . , .

I
mac rosus sina U.S. NUCLEAR REGU TORY COMMISSION

i
#an . CONDmONS konM

i

r'
I

| Page 4 - Certificate No. 5768 - Revision No. 7 - Docket No. 71-5768 ;
I I
I I

REFERENCES

I I
| Babcock & Wilcox Company application dated January 29, 1982. g

I I
I Supplements dated: August 6 and 20, 1982, p

I )
I FOR THE U.S. NitCLEAR REGULATORY COMMISSION 'l
| |
| 1

M [b w
f Charles E. MacDonald, Chief p

| Transportation Certification Branch I
Division of Fuel Cycle and I

q

g Material Safety, fMSS | !

! SEP 0 61983 |Date: r
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" " "
l E CERTIFICATE OF COMPLIANCE
| " C'd " FOR RADIOACTIVE MATERIALS PACKAGES I |

~

.. L & CERTIFICATE NUMSER a REVISION NUMBER c. PACKAGE IDENTIF# CATION NUMBER d PAGE NUMBER e TOTAL NUM8ER PAGES

|i 5787 1 USA /5787/B( )F 1 2
'

| 2. PREAM8tE g
| a. This certif6cate is issued to certify that the packaging and cor tents described inttem 5 below, meets the opphcable safety standards set forth 6n Title 10. coes of g

| Federal Regulations, Part 19, * Packaging of Radioactive Matenals for Transport and Transportation of Redsoectwo Material Under Certain Conds. sons * |
I b This certifcato 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 govemment of any country through or 6nto which the package w6tt be transported. g
I I
I I

| * '"'S, C,',",'A','8^'y',i'*Su*JO,',",' ''S'S ' a $^'5" ^"$'8,", *T,',No'g^i", ^ff,o '5#L,"c ^1 c'gf,',' ",,,,oN !' ' ""
e 1

! Oak Ridge National Laboratory Safety Analysis Report for Packaging (SARP) of the |
| Post Office Box X Oak Ridge National Laboratory Shipping Cask D-38 g

1 Oak Ridge, TN 37830 Report ORNL-5406, Rev. 1, August 7, 1981. g,

i |
I I

71-5787| e ooCKr,NUM.ER

4 CONDITIOess
This certificate is conditional upon fulfillang the requirements of 10 CFR Part 71, as apphcable, and the conditions specified below.

| '(a) Packaging
|

|

! (1) Model No.: D-38 |
| |
| (2) Description
i

I, Packaging for fissile and 1 g qvan,t;i s of radioactive material contained I
The inner Ia Pldtonin special form encapsul

shdoublycontained.| cavity of the cask i Series staini eel Schedule 40 pipe with |
| inside dimensions /16 inches in diameter x T3 l3/16 inches high. The ;f
I outer shell is a Series stainless steel Sched 30 pipe 20-1/2 inches g
I high. Shieldin nsists of depleted uranium met ith a thickness of I
l' 2-3/4 inches top-opening plug is held in- lhe eighteen,1/2-inch |
I studs equipo th nutbThe plug is sea th a boprene gasket. The I
g

x 8 thick ppe plate. Six of |g cask is moun en a %-1~ squargMo 6 shroud rpy be used during
c

at"| the studs ar xtra 1000 ,

Thp(e cask 15
d .th fihch boltMo a 3-foot square gig tii{oui transport.

ckag Nspallet. i unds g
(3) Drawings @ Y f, g h

'
-

|
,

' Y' f ii
+

g The cask is c ruci I 4danL M h- on Cahe Corporation, |
| Nuclear Divisi OakI9Idg Nat OLa cryDrg'hgNos.M-12133-CD-126E ,

-CD-022 Re Q p- / N yI Rev. 12 and M-la

4 +0 |
I

1

| 0 '

,

| N kkk 5 |
i i
I I

| |
|

1 I i

[ y
'

I I
l I
I I

h
I

L . . . . . . . . - . . . . a _ . . . . . . - - . . . . . . . . . . . . . . a|
q a

_ -

.
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Nec Fonas eteA U.S. NUCLEAR REGULATORY COtetelSSION
Osn . CONDmONS (contmed] ' '

Page 2 - Certificate No. 5787 - Revision No.1 - Docket No. 71-5787

5. (b) Contents .

F

(1) Type and form of material [

(1) Solid radioactive material including U-235 encapsulated to meet
the requirements of special form radioactive material.

(ii) Solid radioactive material including U-233 and Pu-239 encapsulated I
to meet.the requirements of special form radioactive material; ['plutonium bearing solid must have a second special form radioactive
material encapsulation.

b
,

(2) Maximum quantity of material per package ' l

The maximum internal heat not to exceed 80 watts;

(1) For the material described in 5(b)(1)(1) the mass of U-235 not to
exceed 500 g.

(ii) For the material described in 5(b)(1)(ii) the mass of U-233 or
Pu-239 not to exceed 350 g.

(iii) For an combination of ths Sterials described in 5(b)(1)(i) and
5(b)(1 (ii) the ' total combined mass of U-235, U-233, and Pu-239

''not to exceed 350 g. j_

(c) Fissile Class 13
*

/

6. Special form capsule may be held within DOT Specification ^2R containers within
the cask cavity.

_ .
,= G#* '

m
. $2 { fa~

,

I 7. The package authorized by this2 certificate hereby approved for use under the
general license provisions of110 CFR:%71il2 / ? ? ;;*

17''_
m, a

:_,
3,,j8. Expiration date: July 31,, 1987.

&, m'
,?J u 1

;: b y
REFERENCE d ./

Oak Ridge National Laboratory Report No. OkNL-5406hev.1,kfugust 7,1981.'

'n '

C,a,
'. ' FOR THE U.S.' NUCLEAR REGULATORY COMMISSION

@ zh' [q

] Char es E. iacDonal , Chief l-

Transportation Certification Branch |Division of Fuel Cycle and
Material Safety, NMSS

SEP 0 61983 i
] ate: |

| i.
:

!
|3 ,

n
9 86
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: NAC FOAM 618 U.S. NUCLEAR C.EGULATO;Y COMMISSION I

+ sat CERTIFICATE OF COMPLIANCE ::
to CFa r'

{s
FOR RADIOACTIVE MATERIALS PACKAGES:

4 1 s CE ~TIFiCATE NUMBER D REVISION NUMBER c PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER a TOTAL NUMBER PAGES g
I

7 5796 9 USA /5796/B( ) 1 2 )
'REAMBLEy

._! e. This certificate is issued to certif y that the packaging and contents deacribed in item 5 below. meets the apphcable safet y standards set fortn in Title 10. Code ;|
} of Federal Regulations, Part 71. "Pacitaging of Radioactive Materials for Transport and Transportation of Radioacteve Mater:at Under Certam Conditions? [

b. This certificate does not reisewe the cons +gnor from comphance with any requsrement of the regulations of the U S. Department of Transportation or other f:

appbcable regulatory agencies. mclading the government of any country through or into onech the package will be transported- ,I
k

,1

d 3 THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSPS REPORT OF THE PACKAGE DESIGN OR APPLICATION 'g,
a. PREPARED BV (Name and Addresst b TITLE AND #DENTIFICATION OF RE. PORT OR APPLICATION

[ Advanced Medical Systems, Inc. Advanced fiedical Systems, Inc. application I,
' ] 1020 London Road dated February 26, 1982, as supplemented. R

jy Cleveland, OH 44110
J 71-5796 ilj c oOCxET NuuBER ' i
'l 4 CONotTIONS

I g This certificate is conditional upon 'uffeltmg the requirements of 10 CFR Part 71, as app 4 cable. and the condibons specified below

t,1 s. Y
(a) Packaging I

y
|Y (1) flodel Nos.: 181375 and 181361 |I
e

-

y
< ; t

gj (2) Description ;g
|

9 it
1 Overpacks that provide impact and thennal protection for teletherapy !I
:. head assemblies or source exchange assemblies. The cubical overpacks |I

1
_

consist of laminated 2 x 4 hardwood maple panels bolted together and .I

| covered with 16 gauge steel panels. Reinforcing steel straps and |
3

angles are welded together;and' spaced to limit the openings between y
' :

them to less than 6 inches. Skid runners.are provided to facilitate ,a

fork lift usage.' Dimensions'of the.Model No. 181375 are 43.5"L x 't
.i 39.75"W x 41"H with a maximum gross weight of 3,750 pounds. Dimensions I
:| of the flodel No. 181361 are 39"L x 34.25"W x 44.5"H with a maximum i

l
g gross weight- of 4,000 pounds. j
j| il(3) Drawings y

1;. (1) The Model No. 181375' packaging is constructed in accordance with
t

1|
,; Advanced Medical Systems, Inc. Drawing Nos. as specified in'

|
Section 1.3.1 (p 1-8) of the application. i:

4 !g

|Ij (2) The liodel No. 181361 packaging is constructed in accordance with t
-] Advanced Medical Systems, Inc. Drawing Nos.'as specified in I

Section 1.3.2 (p 1-9) cf the application. I
l
i|
||
Il
4
'I
I

I
i
I

87 1-

||I
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##~#" ' ~
g ",Ri " * CONOlitONS (contonued) |
,

! -Page 2 - Certificate No. 5796 - Revision No. 9 - Docket No. 7'-5796 h
r :
L i::g

It
g

| ' 5 '. (b) Contents
'

I
s (1) Type and fom of material |
I
I (1) Cobalt 60 sealed sources that meet the requirements of special ';

| fom radioactive material; or

! (ii) Cesium 137 in the fom of cesium chloride encapsulated in sealed k
I sources that meet the requirements of special fom radioactive {

I material or in segl d pyre constructed and inspected in accordance ;9 3 ,

with Picker Mion 11R gtedJanuary4,1980. !|
f| (2) Maximum qua'n of material per packag p

! (i) 13 M curies of cobalt 60 with a radioahve decay heat load not
g

I to exceed 200 watts; or , ,, p ;'
I % cesium 137 with a'/ / f (

| (ii) , f00 curie agioactivedecay eat load not p!
V

g o exceed I, gs. g q( Q [b p t
i *, s

g

| 6. The packages authorized by' [:ertMc te . rthefeby approv9 for use under
N|

{

the general liEense prqvii.fo' o(101CFRil7J
'

/' ::a

*

[yi

,/ , (b
_ 3T 198Expiration datg July (l'1 %

I

// . f,7.

('j UER WC }F|| g %,

Advanced Medical SystM, IncV,[p;iT i .f ry 26, .

| Supplement dated: May 982.

bi| h FOR THE U.S NUCL R REGULATORY COMMISSION

I 4***M i
| 6uRLGLA' ;

e
g Charles E. MacDonald, Chief
I Transportation Certification Branch f

I Division of Fuel Cycle and ,

|
Material Safety, PNSS ;

,

MAR 2 21984 (| Date:
i c
1 [

I L
I [

l [

, :

| | [
I se L

L____________________________,_________________i
l
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N CERTIFICATE OF COMPLIANCE
* " " " ""***"

| io CFR n FOR RADIOACTIVE MATERIALS PACKAGES l'
t g

i e CERTWICATE NUMBER b. REylSION NUMBER c PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES g
5797 4 USA /5797/B( )F 1 3r y ,

f|
n / PREAMBLE
I a Tnis cartificate es issued to certify tnat tne packaging and contents desenbed in item 5 below, meets tne appheable safely standards set fortn in Title 10. Code

|| of Federal Regulations. Part 71.* Packaging of Radioactive Materials for Transport and Transportation of Radioactive Matenal Under Certain Conditions "

||
|

l Ij o. Tnis certificate does not reheve ine consignor from compaance witn any requirement of ine reguiations of the u.s. oepartment of Transportation or otner
I- appucabie reguiatory agencies. inciuding ine government of any country enrouan or into wnicn ine package wiii be transported |RI |E
I il
I |N

3. THfS CERTWICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACMAGE DESIGN OR APPLICATION j
& PREPARED BY(Name mf Adirrosst b TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

|| U.S. Department of Energy Safety Analysis Report for Packaging: The l

|gP.O. Box E ORNL HFIR Unirradiated Fuel Element Shipping
I|-

E

| Oak Ridge, TN 37830 Containers, ORNL/ENG/TM-9, November 1977, as
i
f

I amended. il
- coOCxETauuBER.,C n '71-5797 |II

-
r, D,

'

1 -.. t s ! r . il
! |ACO,eTiONS i|i_g v ~( ,r

_ Ynsa certificate is conditional upon fulfilhng tne requirements of 10 CFR Part 71, as apphcable. and the conditions spec 6fied below

f' (a) Packaging h 'O
r 7 x

!r1 (1) Model Nos.: " s
|II , J A I-,s -

I Inner'HFIR Unirr'adiated Fuel Element'ShNping Container, and Outer @I
HFIRj unirradiated - Fuel TElements Ship' p,' Container @tping '

!
I; .sy, e g e

-
. 2p.u. j Ik Y. !-k'(2) Descfiption

f -~ n. - p gg w sc : . ~

% Packaging for unirradiated fissile 1 radioactive matelfal as fuel elements i
1 for the High' Flux,Is'otopetRe,actori(HFIR).' . The' container is a right I

~

[1 circular' cylinder with an)1lyau'ge; carbon steel shell. Closure is ('
g provided by 1663/8-inchidiameterEsteel > bolts which~ attach the lid to g

I the cylindrical Jsteel" shill.AThe ' steel %shell is? filled with laminated i
I Douglas' fir plywood with 'a minimum thickness of- 6' inches. A central I
l cavity is . formed in the plysood,' and lined with'a 1-inch thickness of fi
I' polyetheylene" foam. N liI - ,- N I

| The packaging for the inner HFIR fuel! element has overall dimensions
h|g . of25-inchODby45; inch (high,-a+10-7/8-inchdiameterby30-1/4-inch
||1 deep cavity, and a 660 pound' gross ' weight. |

I! O
l' The packaging for the outer HFIR fuel element has overall dimensions O

| of 31.5-inch OD x 45.75-inch high, a 17-3/8-inch diameter by 31-1/8-inch h
y deep cavity, and a 1,050 pound gross weight. g

i i
I I
I

q,hI ,

g s

1 E

I E i
i s R

'

I- 1

il i
r I
k I
l I'

,

I I ea
i 1 1

IMa pg

I - - - - - - - -.I

t
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'' ' 'w~hw ''
CONDITIONS (contonued)

I ':
I, : Page 2 - Certificate No. 5797 - Revision No. 4 - Docket No. 71-5797 :
I' .
r' :
L

'

-

|| |
st

-
-

|| ~ 5. (a) Packaging (Cont'd)
-

Ei :-
It (3) Drawings ?
il

(1) The packaging for the inner HFIR fuel is constructed in accordance b
[! with Dak Ridge National Laboratory Drawing No. M-20978-EL-003,
g|g Rev. 6. @
N: L

%|
I (ii) The packaging for the outer HFIR fuel is constructed in accordance- [

with Oak Ridge National Laboratory Drawing No. M-20978-EL-002, ;

Ni Rev. 6. 25
0 C n !,f

r
*L O ! ,r kd

i e< ,f.iDq. s

up (b)~ Contents ~\/' % gj p--
I; .J A.

8|
(1) Type and fann of material 'm :l ;

! .ch O '

h Uranium as U 0 -Al cermet, enriched up to 93% in3the U-235 isotope,
.

r

g! andclad;inl10minum,10-milsthick,and:', k+
g! g; L<C /| Q k

,

For the packaging described in 5(a)(3)(1) the[c'ontents areN!
'

(i) ; described in Oak RidgeiNational< Laboratory Drawing No. D-42118,
;

N| ;

% Rev. J. ti / i ,V3 J w-' b

f 7 ==J): q, , ;

h (ii) "For the. packaging' described ir[5(a)(3)(ii) the7 contents are [

g|l
: described (in' Oak _ Rid e National-Laboratory Drawing No. D-42126, [

di, j i ' ( j 'g!fegk
q Rev. G. 4 M 4 L- e

i? % PI f3 -h
o t'er al pa'cka(2) Maximum] quanti .-

,

|| (i) FoNthe contents ddscr.ibe'd -in 5(ti)(1)(1)_not'more than 2.7 kg of :

g! U-235'.4* 7;i t} -

g - <3 ,;;'
H; (ii) For the contents described in 5(b)(1)(ii) not more than 6.9 kg of
8 U-235. 6 4 , , 3, y - I

{1 n a v -

gi (c) Fissile Class I
N| :-
Ej 6. Prior to delivery to a carrier for transport, the shipper shall ensure that at ; ,

I no point along the proposed shipping route that the ambient temperature will be ;

| less than 32 F; or, the shipment shall be made in a heated vehicle such that the
g package temperature shall not be less than 32 F along the shipping route. :

4 .

I 7. The package authorized by this certificate is hereby approved for use under :
I general license provisions of 10 CFR 971.12. ?
I-

| 8. Expiration date: October 31, 1989. [,

t i :

, e
| I [

l [

I [
g 88b ;

_

2
1
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'~* 5 ~ ~ '" '# "' *
CONDITIONS (continued)

^

I t
I L
li tPage 3 - Certificate No. 5797 - Revision No. 4 - Docket No. 71-5797 g
n

I jL
il

l |Ii

II REFERENCES I
le jt.

II jtl' III Oak Ridge National Laboratory Report No. ORNL/ENG/TM-9, Nov.1977. t
4 L

Supplements dated: July 31,1978; and September 17, 1979.
E' t

; g Department of Energy supplement dated: December 14, 1983. ;t
| :t
I n FOR,THE U.S. NUCLEAR REGULATORY C0m ISSIOd It

-
| C {h D C ($ (j, k,

| [g,v = h

ig g sq t

g O Char' es E. MacDonald, Chief t
i Y Transportation. Certification Branch t
# - Division of Fuel Cycle and t
I ,(f> i

>', a s44 Material > Safety, WSS I
E yr t, . - - -

I EII N b
'!

- 'IDate: i, ,/s
V;-~;|| x s e L

| ~:

4 w % gj ; g ,
'

\ t'

p|; q' ,

; La;
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;_,

s' (' + ~ - i. .

js .g m h,,5 x yg7a,9 4h-
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NRC FORM Sie U.S. NUCLEAR REGULATORY COMMISSIONI CERTIFICATE OF COMPLIANCE lraai iI to Cu "- FOR RADIOACTIVE MATERIALS PACKAGES |IE
h

[!
1.. CERTIFICATE NUMBER ti REVISION NUMBER c PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES -

5805 13 USA /5805/B( ) 1 3 ,1I
K enEAMea il
I . a. Th.s certif.cate is issued to certify that the packaging and contents desenbed in item s be#ow. meets the apphcable safety standards set forth in Title 10. Code I
I of Federal Regulations, Part 71. -Packag ng of Radioactive Matenals for Transport and Transportation of Radioactive Material Under Certain Cond#tions " ji

D. This certificate does not reheve the consignor front Comphance with any requirement of the regulations of the U S. Department of Transportation or other f
Hj apphcable regulatory agencies. including the government of any country through or into which the package wdl be transported il
I jl!
I :I
I 'l
g 3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

|ja PREPARED BY f Name and Address) b TITLE AND lOENTIFICATION OF REPORT OR APPLICATION-
I 5'

|| Chem-Nuclear Systems, Inc. Chem-Nuclear Systems, Inc. application ;II
I 220 Stoneridge Drive dated April 29, 1982, as supplemented. !I'
N . Columbia, SC 29210 5
I 71-5805 /I
N

, . mcn il
l. . oOCxET NUueeR w r iI

1 e ~ a: il+ CONomONSI This certificate is conditional upon fulfdhng the requirements of 10 CFR Part 71, as appfecable, and the conditions specified below
,,

I

. {I
:

|||
| s.

[y ; j
I-,

(a) Packaging
7

q -

- "

||Iil '(1) Model No:: CNS 3-55 .n. f ,'
~

,

A

1 2.~ 5 '/,/4
|If,

N (2) Description 1; / ,J 5

il
2

.,l Gt p,
.

Ii

!|
s

I The package is a st[el-encased, lead-shielded cask with crushable
,

!

| impact _ limiters . The ' basic' cask"is'a/steil cylinderil33-3/4 inches !I
( long by 50-1/2/ inches'in" diameter with maximum cavity-dimensions of 'l
I| 36 inches in diameter by 116 inch,esilong reduced to.111 inches by the I-

l{ shield ring attachsd to the Jid
6inchesfofchemical.. lead (in;the; cover. Shielding is:provided by

I
d sides and: closure, base plate and Ii

h 5-1/4 inches in the' closed 'end..* ' MA A |
! ,

. . ai m I- t .

| The outside steel encasement!is ma.de up ~of two,J1/2-inch plates on the I
I

{ sides and three plates totaling 2-5/8 inchesion|the end. The containment 11i

Ni vessel is a 1/4-inch thick cylinder with a 1/2-inch end plate. The !I

lj shells are welded together with the lead shielding poured to fill the I
annular and end spaces. 4V |

'

I
| ! The removable, flanged and recessed base plate weldment consists of I
| ! 3/8-inch and 1-1/4-inch outside plates and a S/8-inch inside plate. I
I! The space between the plates is lead-filled. I
I I
I I
I I
N I
I I<

I I
I I
I I
N |
I 1
N

|El
P I |
t I
d I
I I
I 99 1
I I ,

|

1 I |
----------------=====-----------------------r-----------ii !
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%'iCw VLA COND|TioNs (Continued)
'

' ' '

.
,I Page 2 - Certificate No. 5805 - Revision No.13 - Docket No. 71-5805 I

.

5 |

|
'

||5. (a) Packaging .(continued) |
1

N

I (2) Description (continued) N

I
1

| The base plate is secured to the cask body by means of twelve,1-1/2- !j. inch high strength bolts and nuts and sealed with two silcone 0-rings.
|yg
b

N The cavity'is penetrated by a vent line at the closed end and a drain tu
; line through the base plate. The vent line is sealed by a gasketed N

,

j ;; and shielded plug. The drain line is sealed with a 25 psig relief E

8'

valve.

Caskappendagesincludhtwo, nh ting trunnions and two, 4-inch - |

||N! removable tilting 'tr'unnions on the cask sideft)s1 I
Nj QJ Ilj Removable ignpact limiters are provided at the casky ends and at the
d two, 8-inch-trunnions. The former consist of a 'ser'ies of 6-inch |
|i diameter cidsed end tubes. Each impact limiter,his tubes approximately ;

6 inchesDbng hround the end periphery. ,Th'e cl'osurefend impact limiter p
y s
i has 12 tubes, six?about 6 inches long and's'ix about two inches long, |
Hi around$'hi sides. qThe diosed:endaimpEct'Iimiter hastsix tubes about u

E

6 inches long around?the ,'sidesl' A g)uss'efed: tube actsqs the trunnionli * Iimpacttl(imiter. CM/ 4 iE fR 4!

The casTiis se[u"ed Io$tal tohaisk cf whi$h:is me nted to the
I|

transpdrt vehici ,for shipsin't;. lWsVnshade!Isiprovid4d. p
1;

w& 2|ia|: ! I. R M 4 I'

t Etpacl 'excludingithe skid 3nd sunshade isThe gros ,s, weight 0fNthl'
approximitely 70;000? pounds 4~geThFskidFweishs abou(*'4,200 pounds.

I' |
| .w ; s 2

' h
; ->v >

(3) Drawings

i The packaging s' constructed in accordance with Chem-Nuclear Systems, I
EI Inc. Drawing Nos.4 M0De100, Rev. J; C-lll-D-0001, Rev. 0; and C-lll-E- lI

0002, Rev. 0; and ATCOR Drawinb.Nost: 1WD 139-1, Rev. K; MOD 140, i

| Rev. C; MOD 124, Rev. 0; 0999- O7.*Rev. G; 0999-C-08, Rev. G; and i
1000-D-0024-0, Rev. O. I

g;
I

1;
iIt (b) Contents II

| (1) Type and fonn of material |
I

N Irradiated metal components packaged in secondary containers. |q
|| i

1 (2) Maximum quantity of material per package iI

| Package internal decay heat load not to exceed 250 watts. |
ii Il
I

f
I

L II 1i

I 190
1

1
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I .
*||I) coNotTIONs (continued) " ' ' ~ ' ' " " ' " " "

. I
n1 Page 3 - Certificate No. 5805 - Revision No.13 - Docket No. 71-5805 g)

? H

I,.

p 6. (a)..
11

j Both the inner cask cavity and the secondary container must be free of ry

in1 water when the package is delivered to a carrier for transport. |g]
:p1 (b) Except for close fitting items, shoring must be placed between contents,

] secondary container and cask cavity to minimize secondary impacts due to (jN
3 accident sequence. ,

1
,

1 (c) The maximum gross weight of the contents, secondary container and shoring |h
'

p i1 is limited to 9,220 pounds.
1 |h

] 7. Prior to each shipment, the silicone 0-ring seals (base plate and vent plug)
3 must be inspected, the seals must_ be'greklaced;1*ith,new seals if inspection shows j{
1 any defects or every six (6) monthst whichEver' occurs first.

!g
1 gif Q g

%|8._ Prior to delivery of the' package to a carrier for transp' ort, the package containment I
J

cavjty shal}/sec (STP). The sensitivity of the testgall be at least 1 xbe leak tested. ij 10- atm cm j
| The packaging cont $1nment cavity shall be leak tested [in tially and at least
1

ive'.,(12) monthsC'The sensitivity / Jhonce gvery twg/sec_ (STP). of/the test shall be at least 1 I

|l
1, x 10- atm cm MN ;;j.y f,, |lj r3y) j# ( q jij. 9. The package authofized by this7 certificate is he%

'

r

reby' approved for use under the I
general licensetpfovisions of ~10iCFR-971Y12(:~Fabgication of additional packagings!j/

i after December 31,.1983.is not authorized.
~

[p#d ,' * j*

1! W f' v . '1 og m."
*

Le ; q(f ' 7, @ 4 |
.a y y

1| 10.
1 Expiration date: DecembeI31',-1988.4

aQ ' 4WN $ u Q r.d ~ % ij j\/ 7 & ~ REFERENCES M p
$[O ||| L (L/* Q 443

?g1 i, w . il
Chem-Nuclear Systems, Inc.'xapplication dated' April 29, 1982. O x 'i

- v
g1

1 f', t/S I1 October 21 a'nd November 16, 1983; and June 12, 1984. N

]
Supplements dated:

'

# -A- A Ar T |$ '4
JOR The U.S. NUCLEAR REGULATORY COMMISSION y !1

1 1

1 1
-

1I Ik [ t
] Charles . #acDonald, Chief

|j Transportation Certification Branch
g

1 Division of Fuel Cycle and g j1 Material Safety, NMSS I
'

| JUN 131984 .
|Date:

I
,

1 i

1 1

P I l
I

3

J I

1 l
1 1

91 11

1 1
----_ _______________________________.__________________;1
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N' U.S. NUCLEAR REGULATORY COMMISSloNNRC FORM Sta
I CERTIFICATE OF COMPLIANCE Im
| w CrR " FOR RADIOACTIVE MATERIALS PACKAGES I

~

. TOT AL NUMBER PAGES

|
l

a CERTIFICATE NUMBER b REvlSION NUMBER c PACKAGE IDENTIF6 CATION NUMBER d PAGE NUMBER

![ 5814 2 USA /5814/B( )F 1 4

||i,
| 2 PRE w BLE

| a inis c.rtiticat. is .nu.d to c.n.ty tnat in. packaging and cone.nts d.seno.d initern s o.iow. m is in. appocani. sat.ty siendards set tortn in Tiii. io. Cod.of
.

!
i r.deral Regulations. Part 71. Packagmg of Radioactiv. Matenals for Transport and Transportation of Radioactive Matenal Under C.rtam Conditions "

I e inis certiticat. do.s not renev. ine cons.gnor from compnanc. witn ny r.quir nt ce in reguiat.ons or tn. u.s o. parem.ni of Transportation or ein r i
I appucabi. reguistory agenc.es. inciudmo in. governenent of any country tnrougn or into wnicn tne packag. wdl be transport.d. |
1 i
i I

3 THis CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION |
a PFIEPARED BY (Nam. and Addres*A b TITLE AND IDENTIFICATSON OF REPORT OR APPLICAflON-

| U.S. Department of Energy Safety Analysis for Radioactive Material |
g Division of Naval Reactors Shipping Cask NRBK-41, 42 and 43 dated ,

i Washington, DC 20585 March 11, 1968 as supplemented. i

t i
I i

71-5814 iI e oOCKET NousER
!

4 CONOtTIONS
I inis certit.cate is conditional upon futfdhng tn. requirements of to CFR Part 71, as apphcable, and in. conditions specified below |
I I

(a) Packaging |
I *

| (1) Model Nos.: NRBK-41. NRBK-42 and NRBK-43 |
1 1

I (2) Description i

i I

f Top loading cylindrical leadgshielded 304L stainless steel clad casks I
for the shipment _ofcir; radiated ' test specimens. Casks have a one-inch I

|
i thick stainlessfsteel plate integral ski,d welded to the body. In
i

addition, they,)'have bolted on, all welded?'.48-inch square
"I" beam i| skids utilized to distribute the cask load. The cavity of the casks i

are formed bf 1/4-inch thick stainless steel (Turrounded by poured lead
i

|d.

shieldingqith;asl/2-inch thick stainless steelicylindrical sheet iI

. In; addition Model No. NRB (-43 cask'has a seal welded II

outer sh,eJ)ick stalQsss steel outer]t'h)er, mal shield with a 1/16-inch1/4-inch'th I
|

airgapfbetweent6ebrftiaryaiidise~ondaryoutersh} eld. The physical |c
i

characte{isticsoftagpaskarelas\(olldws: L is

p p . K5 Q"O { g& f , .
P i$ zvs 4 :::E i-

M |

w .g ; s +W 9~
rg

4 i
| q raw s.v s ~ ,

| W, 4Kc6*z W,h'F C3 y

' ?, .4 f.~g 4m - rs
g / L Lj [_ \ is

| V,y w: y ,

O y

I o ,:' 7 y,.a i
1 '

n g

I I

I I

I I
I g

I i
1'. I
l i

1 | |

1 1

I I

II 92
I i
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FORM sisA U.S. NUCLEAR REGULATORY COMMISSION

conomous (conw |g

|Page 2 ' Certificate No. 5814 - Revision No. 2 - Docket No. 71-5814
|

|
5..(a)(2) Description (continued) 1

I

|Model No. NRBK-41 NRBK-42 NRBK-43

| I

Outer Dimensions |
I

Diameter, in 26.5 21.5 21.5 | |
'

Height, in 39 24 41 1

Cavity Dimensions |
|

Diameter, in 5 8 8 |
Length, in 16 9 27

|
- Approx. Loaded I

e

Weight, lbs 9,000 3,500 6,000 |
|

Lead Shielding |
Thickness, in 10 6 6 |

|
Reference 41-0001, Sh.1, 42-0001, Sh.1, 43-0001, Sh. 1, -

1

Drawings Nos. Rev. A and Rev. A and Rev. B and I
I

Institute) Rev. B, of'2.' -
E( "G A Sh. 2, Sh. 2,(Battelle Memorial Sh. 2,

. '
<

V IRev. C, of 2. Rev. A, of 2. !

,g[O |
.

[ - 5. (a)(3) Product Containers % '
i*

i. The contents of be package must be packaged in innir product containers. I

q The inner product containers are constructed jp'accordance with the following |
: i Westinghouse Electric, Corporation Drawing' ': i

ProductCon$ainer f Drawing os. I;
\ . .n.2- .c A I, ,

I '~ 71D207,? ev'. 3 and,971D201, Rev. 4 I9 RIN-41 - G_'

| IN-42 ' ' | . ;[ 971D207; rem 3 a 9710201, Rev. 4 I'

I
,

9710207, .RgK 3 arid
954F098, Ref. 4 and' 971D201, Rev. 4 |

IN-43 ' !- :t>

| ' 'IN-43 Melba ='I 904E122 Rev. 2
- /.,19790200,0.Rev. 2 O g ,1 PR

'

|rl979C106,rRev. Z~ Jo | |I PS .

| WPS ,6 a'i979C140!RevA
I |,

|T '//
~ '

979C145, R b2g
ZT '/ 979Cl43, 6 . 3

|
y

Z j., , 979C155', Rev. 1 |
6 ZZ R ';!I979C144, Rev. 1 |

|

|

I
I

~ I
I

I

l
i I

L i i

I
'

|n
I

L- . .- .
. .

- -|
'

.. - - .. - .. - . _
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NAC FORM S18A U.S. NUCLEAR REGULATORY COMMISSIONg
past . CONDITIONS (contmuod)g ;

! I
I Page 3 - Certificate No. 5814 - Revision No. 2 - Docket No. 71-5814 I

|
|
|

I I

I |

| S. (b) Contents i

I |

| (1) Type and form of material I
-

|i
g Byproduct and special nuclear material contained within product containers ,
I listed below. Tne contents shall be dry and unmoderated (H to X y

I atomic ratio 2) unless specically authorized for the product container, y

i I
I Model No. Product Container Nos. I
E I

f NRBK-41 IN-41, PR, PS, WPS, T, ZT, Z, and ZZ |
I I
I NRBK-42 IN-42 and PR y

I I
NRBK-43 IN-43, IN-43-Melba, PR, PS, WPS, T, I

ZT, Z, and ZZ l
g

! (2) Maximum quantity of material per package |
E p ,

I The fissile contents of the cask shall be limited to a maximum of 350 g

I equivalent grams of U-235. The number of equivalent grams of U-235 is |

|g
determined by the equation:3 0,x grams U-235 + 1.4 x grams U-233 + 11

1.6 x grams plutonium.i tThet maximum' decay heat load per package shall R
,

q |g not exceed those. listed below. '' I

e A i| s
I Model No. -N Maximum Decay Hea't: toad g

!

il. <?~ e g

NRBK-41
,

8400 Btu /HR Z ul
i

,

g .:. : _,, - A jI

! NRBK-42D '\ -
. 2100'BtufN lq u

[] (j3a y,; ||
~':~ n

| NRBK-43 ' 7500 Bt'u/Hr e>

y*

| (c) FissileClass ' . a m,,y? _ yg .
,

% II 0 1
'

, x,-

.i l
- 1 { y { l.i ; , ,-

Minimum transport index to be 'sh w|n[oklabelf #
'' '

.,- 2 p

| 3.b I
I

g
- ' c c a m@ _ . .n

The "IN-41" product container may also be uidd, to ship [rNaK filled capsules |
l

i 6.
provided the following specifications and restrictions are met. y|

I, c. ; t g

N (1) The NaK filled cap'sules shall be placed into4alifeel or stainless steel I
I container with walls'at least 1/4-inch thick,'a welded closure on one end I

| and a pipe cap on the other end..g y* j
1|| i|

1

|| (ii) The NaK filled capsules shall fit within the container with a maximum play
I! of 1/2 inch in any direction. Inner fixtures may be used to provide the ||
I indicated degree of snugness. The capsules and container must be thoroughly 'q
l dry prior to loading, r,

i
I! li
Il I
|| |
1 1

1
I i

t

II 94' N

11 m
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NRC FORM steA U.S. NUCLEAR REGULATORY COMMISSION I
iDCD CONDmoNS (continued)

I g.

I y

| Page 4 - Certificate No. 5814 - Revision No. 2 - Docket No. 71-5814 t
i

il
I I
I I

I (iii) Suitable pipe sealing compound shall be placed on the threads of the |
~

I, container top closure prior to tightening the closure.

| (iv) The sealed container shall be placed into an "IN-41" product container with |I
| a maximum play of 1/2 inch in any direction. Inner fixtures may be used to {
| provide the indicated degree of snugess. Both containers must be thoroughly l,y
I dry prior to loading. !gi
i lg
I (v) The maximum volume of NaK in the NRBK-41 cask and associated inner container ||
| shall be 50 cc. j
! 7. Expiration date: April 30,1985.

I I y
|- REFERENCES ||
| 3

| Safety Analysis for Radiative Material Shipping Cask No. NRBK-41, 42 and 43 dated I
March 11, 1968. I

i N

!! Supplements: Division of Naval Reactors letters S# 1458; dated June 19, 1968, S# |l
E 1570; dated September 19,1968, S# 1597; dated September 19, 1968, S# 1658; dated |
1 October 22,1968, S# 1681; dated November 7,1968, S# 1690; dated November 22, 1968, g
I S# 1903; dated March 19,1969, S# 2000; dated-June 2,1969 and S# 2509; dated June |

| 10, 1970 and Bettis Atomic Power Laboratory -lette'r|WAPD-CL(IH)-733, dated October 10, I
,

~

I1968.
~

' o .,i v Iy

f|
FOR THE V.S. NUCLEAR REGULATORY COMMISSION| .s g

0,) g: ~
I

5~LfM W-i n

g - Charles E2 MacD,onald, Chief'i I>

d ' Transportation Certification . Branch |
1 ' Division'of Fu'el(Cycle,and ? g

4I tMateri,al, Safety, if4SS: |
g -::+.. ~,

SEP 0 61983' s % } |ll!d' E C |
..

I Dat*:ll l' ([i| h. wr g ,

|! .k # g

%d,

si ,e i
Il ..

Il 't Ij ,#
I; o y

li ;
Il .I
il |
I 4l
1 ,

1

i, , j
$ i

'I, n
I! 95 N
o ,
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I

U.S. NUCLEAR REGULATORY COffaelSSION I
I *wac ronas eis CERTIFICATE OF COMPLIANCE Ian
I ?o crR t' FOR RADIOACTIVE MATERIALS PACKAGES |

i a cesTIFICATE NUMeER D REviseON NUMBER c PACKAGE lOENTIFiCATION NUMBER d PAGE NUMBER

e TOT AL NUMBER PAGES |2 |l' 5828 3 USA /5828/8( )F 1

| 2 PREAMBLE |
| a This certthcate is issued to certify that the packaging and contents desenbed mitem 5 below. meets the apphcable safety standards set forth in Title 10. Code of g
i rederai n.gulations. Part Ft. "Packagmg of Radioactive Materals for Transport and Transportation of Radioactive Matenal Under Certsen Conditions " g
I e inis certificate does not reneve ine consignor from comphance witn any requirement of the reguistions of ine u s. oopartment of transportation or otn.r ,1I appocabie reguistory agences. including ine govemment of any country througn or into which the package wi'i be transported- 1
I I
l- |

| 2 Tsis c,t,RT;r,icA,1,rgssuggge sAsis er A sArsiv ANatvsis,RegTgT,s,egggsgCgRgC,A N
, ,

I I
i Los Alamos Scientific Laboratory " Safety Analysis Report for the TREAT Capsule |
| University of California Assembly Shipping Container," Report No. |
| Los Alamos, NM 87545 LA-6606-MS, December 1976. I
I I i

I | |

| a.DOcxerNUMesR 71-5828 | 1

0 CONDITIONSI inis c.riivicate is condinonai upon 'uhinns ine reau rements of 10 CFR Part 71, as apphcable, and tne conditions specified below. |
I II a
g (a) Packaging L

y
i I| (1) Model No.: TREAT |
1 1
I (2) Description iI I

| PackagingforTREATcapsulea'ssemblies. The inner container is a 1- I
g inch thick plywood tiox;\coversdNithL14-gage steel sheet; with an |

and on each side ('of the central divider; and'a hinged cover. interior "T"
bea ;-arid 0.020-inch cadmiumjlining on the top, bottom, g|

I An outer iI container corisists of two cylindrical metal fubes, separated by 3 |
( inches of phenolic foam, and a support assembly 3for the inner container. I

|g The outer; container is held within a metal-trussiframework. The
| package.gr6ss weig 'is 1,800 lbs. M.*p? 7 |1 a - ~

/ n. .CmI L X / egi .c . e |e3II (3) Drawing <sf. r,
,e (f ; m |

#

The packaging is,as a . ('shown~in Fi~gWe,. ,} q - 44,5,and[of Los AlamosI

t v| >s |~ w n
I s 2:#7

| Report {0,LAE6606-MS,jDecembegjl976.Y ? ;. . S ,
1,

3rW, 4 : o' w- y v |*
:

|

| %] 2 6 p: v a @A f |

i <

pk| '
,

, <- n v ,
| W . ;- Q i

! O O j
'

.

I' g.g 4 || t

s i
II l
I Ii g

'

I I
| 1

,

'll' ||
'

Il |i|
|

q!

i l i
,

I 96 I J

I g
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Imac rones sisA U.S. NUCLEAR REGULATORY COMMISSION

jno conomans (conunuem

l

fPage' 2 - Certificate No. 5828 - Revision No. 3 - Docket No. 71-5828
I

l

5. (b) Contents |
I

(1) Type and form of material [
[(i) Fast reactor fuel pin contains plutonium which is hermetically [

sealed in 316 stainless steel thin wall tube which is further E

encapsulated in a 1.125 OD, 316 stainless steel with welded or- F

brazed end caps and contained within a 3-inch OD by 1/4-inch I

thick wall steel pipe. The capsule assembly is as shown in ifFigures 1 and 3 of Los Alamos Report No. LA-6606-MS, December ,
1976; or

i[
tr

I! (ii) Unirradiated ORNL-0RR shim rod assembly containing uranium enriched I

U-235. isotope within aluminum plates. I

I

(2) Maximum quantity of material per package |
|

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

Not more than two (2) fast reactor fuel pins. Fissile material I

not to exceed 60 grams per cm over package length. Total plutonium [or other fissile material not to exceed 2.1 kg.
j

~ as p,

(ii)Forthecontents'dhs'cr't}e' din 5(6)(1)(11):i L

Nq 'sile material not to exceed
j

Not more than two (2) assemblies. Fis ijs

7 grams'per cm over package length. Tot'al U-235 not to exceed |L
350, grams. , , $, |

M[ , ((c) Fissile Class [j D'X - I
J, e' ..V,3

7
I pr (> [

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

general license ' provisions ofsl,0 CFR %71'.l2}/j f ' Z l

fra $ I-
, ,

I7. Expiration date: ' 0ctober. 31, 1987.' ' p%: . . . <- f
'

. -

- p: cv4 : ; ,

"

REFERENCES f f t-[ U I.
;. s%tf Og

'L
~

"SafetyAnalysisReport'fortheTREATCapsuleAssemblyShipiiingContainer,"Los l

. Report No. .LA-6606-MS,' December 1976. I

Alamos Scientific Laboratory // ... aV I'

D:partment of Energy, HQ supplement, dated: April 7,1983. [
'

. . u t
..

'.

% FOR*THETU.S.' NUCLEAR REGULATORY COMMISSION l[ )
|l

' '

l

Charles E. MacDonald, Chief
4Transportation Certification Branch i

it
Division of Fuel Cycle and i |

Material Safety, NMSS |t |

SEP 0 61983 'I
fDate: 97
C

a_ -_____m m ___ ________________________________m._J_
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II u,s. NUCLEAR hEGULATORY COMeilS$60Nwne renu sie
I CERTIFICATE OF COMPLIANCE Im
I 'o crR " FOR RADIOACTIVE MATERIALS PACKAGES I

~

. TOTAL NUMBER PAGES

|
. CEnTiricATE NUUSEh b REVISION NUW8ER c PACKAGE iOENTIFaCATiON NUMBER d PAGE NUMBER

5830 3 USA /5830/B( ) 1 2
,

f a enEAustE iI
inis c.nific t. is inu.o io c.titv in.i tn. p.c6.ging .no cone.nis o.seno.o inti.m s n.6ow. m ts m. .ppuc.oi. ne.ty st.no.ros wi tortn in Titi. io. coo. of yI; .

r.o.r.i n.gul.hons. Pari 7i. " Pack.ging of R oicactiv. Matensis for Transport and Transportation of Radioactiv. Mat.nel Unoer Cert in Conoitions " g1,

I o inas c.rnvicate oo not ren... m. consignor from compa.nce witn any requirement of in. reguistions of in. u s. o.periment of Trensportniion or otner I'

I appucetw. regui.,ry agencies. inciuding ir. govemm.ni of any country enrouan or into whien in. pacmag. wiin ne transported- 1

I | |
'

| |

' '"'*4',"lE's'.',','N.''**Jf",O'''''' '''^'"''"^''''*i, rte'KJ"!E0Fr"c^1r'&''c|MEe"c rWs!,0 CATION |"' ^'

.,

| Department of the Navy Minnesota Mining and Manufacturing Company |
g Naval Support Force Antarctica application dated June 28, 1968. y

| FP0 San Francisco, CA 96601 g

i I
I p

,

I . DOcmEr NuweEa 71-5830 I

4 CONDitlONS
I rnis c.rtific.i. is conditen. upon veohng ine requirements of to cra Pari 71. .. appnc.oi.. .no ine conditions speciti.o n io- a

N I

| (a) Packaging |
*

I

[ (1) Model No.: SNAP 21
l' i

I (2) Description i

I I

II; A thermoelectric generator,lpischap in diameter by 30 inches long I

f(
packaged in a right cifcdlkr mefakppotyctive enclosure 52 inches int
diameter by 68 inetes high. Main compongts of the generator consist |

t of an outer Bedito-165 housing with flang'pU-8 Mo shielding; thermal ye
I insulation; .permoelectric modules; and the gat source. Total weight i

d of the package is 1,900 pounds. /T_g i
I

f, (3) Drawings y % g

h TheSNAblisconit t d h to d,enteiwith Mi sota Mining and |
Mcnufact@ing Company $/ awing ^"Nd./

K-37-4014 and< Drawings included gg

in3MRprtN y 33. y, g
I g3 . g- y ,y g ., ,,

||i @o < 8 h, e.. ? M@
il ,,, -

* I
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|! ' D N!

1, i

I| |

k I
1 g

|| g

r a
yl '

I I

A|I
I
l
kj 9R i

l
11 g;

IE ,_,1
_ _ _ _ ____ _ _ _ _ _ _ _ _ _ _ ___._._________|,.. ., ,, .. . . , , _, . _ ,, .,,,,,, . ,,,,, , ,. ,.



,. . _ _ _ _ _ _ _ _ - . _ _ _ _ _ _ _ _ _ _ _ _
. . .

------------------e-------------- a----------------- _-tv
il"' L '" ' ' ' ''

. conomons icontinued) - !I
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. l!! 'Page 2 - Certificate No. 5830 - Revision No. 3 - Docket No. 71-5830 '

N

I.,
I; l

i| |
5. (b) Contents

|.

| !

|I I'i! (1) Type and form of material
g

Ir

||1|;
| Strontium 90 titanate pellets doubly encapsulated by a thin inner |

liner and a 0.2-inch thick Hastelloy C primary containment capsule ;I

[ which meets the requirements of special form radioactive material.
|

It I
i: (2) Maximum quantity of material per package i,

i' l1
1, 33,000 ci

c D D 'p l u / s , |].- p,

}1
'

general license provision.s,this: certificate is hereby a,pproved for use under the[{;
6. The package authorized by

of'10 CFR $71.12. ,
, g .,

gf <.
!rl
!s

i 7. Expiration date: July?31,1985. #) Lj.

1 f .<Q
|ll
t;

$|
,

': s 7

(;?j!
,

-g$ ,i
REFERENCE Q T-

'"~

~ | iI |l/ f<?? 01 -
..

| ~t ',% '; n;
l' Minnesota Mining and Manufacturing Company ap,, plication ~ dated June 28.Ji968. n!

_

1 N '
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H _'4 - %FOR THE U.S.lN6 CLEAR REGULATORfCOMMISSION f
,s,m,,-,,,h.y
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4| " Cfiaries(E. Ha Donald, Chief @J
1 NP - '

; Transportation Certificatib Branch I
j

v' '

li % Division |of' Fuel Cycle and' N

| " 4'.,) Haterial Safety, fMSSy |I;Date: SEP 0 61983 # '

g g | I
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* "" " ** "E "" CERTIFICATE OF COMPLIANCE
I to CFR " FOR RADIOACTIVE MATERIALS PACKAGES [
"

i . CERiiriCATE NUMOER b REvtSION NUMBER c PACKAGE IDENTIFICATION NUMBER 4 PAGE NUMBER e TOTAL NUMBER PAGES

|L 5862 3 USA /5862/B( ) 1 2

| 2. PREAMBLE
a Tni.e.niticai. i. usd to c.rtie inatin.packagino andcontent.d.. crib.d initem s e.4o..m t.in.appiicabi..af.tv.tandard...ifortn in Titi. io. cod.of .[I v

i F.d.rai R.guistion Part 11 ' Packaging of Radioactav. Mat nal. for Tran. port and Tran.portation of Radioactiv. Matenai Under C.rtain Condition." Q
l b. ins. c.rtificat. do.. not releve tne consignor from complianc. .itn any r.quirement of in. regulation. of in. U.S. Department of Transportation or otner [

l appiicani. r.auistory aa.nc... inciuding in. govemm.ni of any country inrouan or into nica in. packso. . is b. tran ported. [
l [
l [

" ' ' ' '^ ' " " "" "*
"."*PR E P ' " "^" ' " TEED8Vf a f t I T D iDE FCY N Ef O CATION

f Teledyne Energy Systems Isotopes, Inc. application dated August 10, f
i 110 West Timonium Road 1971, as supplemented.

[
l Timonium, MD 21093 [

(
' 71-5862;
l c DOCKET NUMBER

4 CONOiTIONS
I This certificat. i. conditionai upon fuirisima tn. requirement. of io cFR Part 11. a. applicab6., and tn. condition. .p.cified belo. [
l l

| (a) Packaging*

! (1) Model No.: Sentinel-100F ,

I
g[I (2) Description

l (

| The package, a thermoelectricagenerator, is 45.5 inches in height with {

a base diameter of 24.Ssidchis (ekcluding mounting pads), and weighs I
i

i
approximately 2.600.'pdunds. The compbrients include a Tungsten biological (

| shield (10.70 ''V 13.837" 00) whichiswithJnthealuminum(6061) [
l outer protecti e housing. Four 6061-T6 mounting pads at the base of [i

1. the aluminuuthousing provide the shipping pallet attachment points. [

#(3) Drawings y' ;

tedfid,/acc/ r~) hg -

The pace 3 ing is c.
,

o ith the following Isotopes, j
N q [M('' '" r) r nce w

ons|
i Inc. Drat (ngNos.i-j l 1i L

[Af p
[

g y ,

010F10099, Sh ets. Il3*(#/v A rator;Assemb1PSentinel100Fl tI 010-200003 FuelfCapsule Ashe $ f 9 y' ?
I

010-7000hShibidBody/''|gjg(hDsd () l
W " f

| 010-7000VShieldIPlug{M.

ets1-4bPalletA$shm61y/ Ship" ping Cra E Sentine);>RTG(| 001-900640$heets$2

| 001-90039 p $
s-

[

+o' (
w:

| 0- <

& 4 A @r $~l {
l #3 g [
l I
I {
l [
l [

l r
I {

r |
i [
l r
I 100 [
l r
I
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INIC FOMI 818A U.S. NUCLEAR REGULATORY COMMISSION
@ CONDITIONS (:ondnued)

|

I

I

I Page 2 - Certificate No. 5862 - Revision No. 3 - Docket No. 71-5862
I

I

I

I

I
5 '. (b) Contents t

|

I

I (1) Type and form of material'

I

|
Strontium 90 titanate doubly encapsulated in a stainless steel linerl

and Hastelloy or Uniloy HC capsule which meet the requirements of; y

g special radioactive material.<

I
I (2) Maximum quantity of material per package
|'

| |
370,000 curies.

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

I 7. Expiration date: July 31, 1985.
1

I
I

| REFERENCES

| c [ ' N O O (f
f Isotopes, Inc., application dated ' August 10, 1971. 4. ps| -

Supplements dated: Septeder 24, October 22, November 30.Cand December 20,1971; andI
I January 19, 1972. T_ $
{ Q -

FOR THE U.S.. NUCLfAR REGULATORY COMMISSION
.L...

I ;,j ^%s
. .gs, i ca.q ~W OI '

,

r . 4q
.

,

| bb~
| I;) 2C Ms }E.iMac' Don'ld, Chefa'

.

g ? 'Trahsportation Certificatfon Branch
DivTsiod ;ofs..

'

Fuel | Cycle andI '

1 -'b- - MaterialsSafety, PNSid
I & ge p

Date: 's/ ~ d>
t. . .q'g :

; SEP 0 61983 v .4 s C ' -

a u, '#'
g h, ) ., h{

:+ r
,,

i
l
i
I

! 1
1
1

I l
'
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NRC FORM Sie U.S. NUCLEAR REGULATORY COMMIS810N :

te n CERTIFICATE OF COMPLIANCE ,

io CFR " FOR RADIOACTIVE MATERIALS PACKAGES I
r

t e CERTIFICATE NUMBER b REVISION NUMBER c. PACKAGE IDENTIFICAT60N NUMBER d PAGE NUMBER e TOTAL NUMBER PAGE3 ;

5874 2 USA /5874/B( )F 1 3

2 PREAMBLE [
a This certificate is issued to certify that the packaging and contents described inttern 5 below. meets the applicable safety standards set forth in Title 10. Code of [

Federal Regulations, Part 71,'Packagmg of Radeosctive Materials for Transport and Transportation of Radioactive Material Under Certain Conditions- (
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 (

Sppiscable regulatory agencies. including the government of any Country through or into which the paChage will be transported.

:

i

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

a PREPARED BY f Nemo and Addresst b TITLE AND IDENTIFICATION OF REPORT OR APPLICAflON

U.S. Department of Energy Safety Analysis for Radioactive Material <

Division of Naval Reactors Shipping Cask No. WAPD-40 dated '

Washington, DC 20585 March 11,1968, as supplemented.
.

:

71-5874 |c OOCKET NUMBER

4 CONDITIONS :

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

(a) Packaging |
5

1

1
, '

(1) Model No.: WAPD-40 i
1:

(2) Description ;

End or top loading cylindrical,,.10 inch lead shielded, 304L stainless
j
.

steel clad cask for,the. sh'jpde,nt- 6f? f rradiated test specimens. Cask : ,

.

has integral skidiwelds' to the boilyP.Cy'ches bore by 135.25 inches
d lindrical cavity is 1/4 inch pI

thick 304L stai61ess steel tube with 2 in p

length. Therelare stainless steel clad 10 inch thick lead shielded h
plugs boltedato each end. Eachlidweighs100(pounds. Overall size i

of the cask'is-24 inches in diameter x 168 inchJskid length. Gross
weight wits skfd is-27,100 pounds. Using.ythe fodr lifting trunnions '

as tiedo44s to a'trdcksis forbidden;'hencd, a special holddown cradle
,'

is used/during truck 2shi

ents7) T{s]ly i
is'. cradle weibbs approximately 5000

c"' 1 Cpounds. %- $n$ 6 .m ,) $j
, --. ;

(3) Drawing's~
h S[9N $d1 ./r 5,

(f) iThe WAPD-40 ca,s awasfori'9 1IITfh / . d'?ghnlllf fabricatedhn acc:o::rdance with Westing-
'

r
house Ass ^embly OrairingJtotj93GF577& Revd4, andflater modified in

'

accordanc'ejeith 'Ba'ttelle'MeindefaPIhstitute Dra~ wing No.100-E, Rev. O. i
u c * Q @bj to"

y :

'/[ Mi[ :

Q ? ;

T .3. 4 :44 cn
'

! ;

E

! ;

I C

I r

K
. %
1 g

k| 102
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NRC F08tM 418A U.S. NUCLEAR REGULATORY COMMISSION t

M% CONDmONS (continued)
|

t

I F
| Page 2 - Certificate No. 5874 - Revision No. 2 - Docket No. 71-5874 h

I h-
| :

| V

||
I 5. (a) (4) Product Containersi

| |:

i The contents of the package must be packaged in inner product containers. k
| The inner product containers are constructed in accordance with the k

I following Westinghouse Electric Corporation Drawing Nos.: y
|;I

| Product Container Drawing Nos. {
i n

| IN-40 979C282, Rev. I and 9710362, Rev. I h
I LRS 979C194, Rev. 2 P

'

LLR 979C277, Rev. 3 'P1
I

FI

| ||
I (b) Contents,

| (1) Type and form of material h
! | E

I Byproduct and special nuclear material contained within _ product containers. :

1 The contents shall be dry and unmoderated (H to X atomic ratio <,2). !
1

-

| (2) Maximum quantity of material per package'

1 9

i The fissile content of the cask shall be limited to a maximum of 350 4

I equivalent grams of U-235. = The number of equivalent grams of U-235 is
I determined by the equation: 1.0 x' grams U-235 + 1.4 x grams U-233 + ;

| 1.6 x grams plutonium. 'O ;-

| (c) Fissile Class , [II |_
q. > ,.

I Minimum transport index to be shown on label , 3.2 <

Maximum decay heat per package shall not ex,ceed 400 BTU /Iir.
.

6.
t < -

7. Expiration date: April 30,1985. 'I[ , [|
l _

o, a
1 , i-I
1 ijjt:|

, -:.,

.v. e ;
I , rt ~. -

| <
._.

I +: Y
I w 3 7
1

-

1 O c

I -

1

I .

I Y
l F

i 1;

1
E

| i
l' |
1

-
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NRC FORad S1SA U.S. NUCLEAR REGULATORY COMMISSION r

stLasi - CONDITIONS (continued)

Page 3 - Certificate No. 5874 - Revision No. 2 - Docket No. 71-5874

REFERENCES

I

Safety Analysis for Radioactive Material Shipping Cask No. NRBK-40 dated March 11,
1968.

Supplements: Division of Naval Reactors letters S#1387; dated May 14, 1968, S#1570;
dated September 19,1968, S#1597; dated September 19,1968, S#1658; dated October 22,
1968, S#1681; dated November 7,1968, S#1690; dated November 22, 1968, and S#1903;
dated March 19, 1969 and Bettis Atomic Power Laboratory letter WAPD-CL(IH)-733 dated
October 10, 1968.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

d-

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

Material Safety, fNSS

Date: SEP 0 61983
'
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^
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wac ronu sie u.s. NUCLEAR REGULATORY COnetsisstON |:
r,cn CERTIFICATE OF COMPLlANCE : l
io CrR F' FOR RADIOACTIVE MATERIALS PACKAGES ,

1 a CET.TIFICATE NUMBER D REVIS80N NUMBER C PACMAGE BOENTIFICAYtON NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES f

5875 2 USA /5875/B( )F 1 4 h
2 PREAMBLE

a. This certiftCate is issued to certify that the packaging and contents deSCnbed inltem $ below, meets the apphCable safety Standards set forth in Title 10. Code of
'Federal Regulations. Part 71, "Packagmg of Ra$oactive Matenals for Transport and Transportation of Radioactive Material Under Certain Conditions.- !

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 g
applica*>le regulatory agericies, including the government of any Country through or into which the package will be transported.

:

* '"'* '',"ES^Bv'd*.'**".,'i, El ***'* ' ^ *^''" ^*^"*'*."' RTE NO EE* rec ^fr'8N ENE,"OR^" NET"CAriON' '' '
sP O

U.S. Department of Energy Safety Analysis for Radioactive Material Shipping ,

| Division of Naval Reactors Cask WAPD-39 and NRBK-44 dated March 11, 1968
; Washington, DC 20585 and' August 15, 1968 as supplemented.

fi

I
e OOCxErNuusta 71-5875

4 CONDiflONS [This certificate is conditional upon fulfilimg the requirements of 10 CFR Ped 71, as apphcable, and the conditions specified below.

* (a) Packaging

(1) Model Nos.: WAPD-39 and NRBK-44

(2) Description

The WAPD-39 cask and the,iNRBK-4,4; cask are physically nearly identicaland they are functionally identici)t./stainless steel cla/Tjle casks are top loading cylindrical
irradiated test \sp(ecimens.
lead shielded 304 d.ca.sks used for shipment of

The cavity o'f1)e casks are formed byt

1/4-inch thi,cidstainless steel surrounded by(ehcylindrical sheet
1p inches of poured lead

shielding th a 1/2-inch thick stainless ste
outershel(l. The. casks are shipped in a. horizontal position on a
steel "If, Team ' skid which is equipped $tifour' combination tiedown-
swivel |thdinion bl[sAs\ ThtLphysi ~ a'racterigt,1cs are as follows:~n s- +

Model Nerf k [ WAP i OR3K-44

Outer DGensich %
'

M, %> | ; / th ?g,/,
'Q

'

+ f '

't
Diameter-{n ' Mm

.

26.'757$Qt $' 75

's 26.75
Height,in

'h kf f%

+
a %,, m s,< 4

\

I
1

105
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NAC forte 818A . U.S. NUCLEAR REGULATORY COMMISSION
nsu conomons (continuee

Page 2 - Certificate No. 5875 - Revision No. 2 - Docket No. 71-5875

5. (a) (2) Description.(continued)

Model No. WAPD-39 NRBK-44

Cavity Dimensions

Diameter, in 5 5

Length, in 50 50

Approx. Loaded
Weight, lbs 16,500 16,500

Lead Shielding
Thickness, in 10 10

Reference 39-100, Sh. 1, 41-0001, Sh. 1,
Drawing Nos. Rev. O, Rev. O and
(Battelle Memorial Sh. 2, Rev. O and Sh. 2
Institute) Sh.3, Rev. O, of 3 Rev. O, of 2

5. (a) (3) Product Containers

Thecontentsofthepackdgekit3e'packagedininnerproductcontainers.
The inner product containers are constructed in accordance with the

~

following Westinghouse Electric Corporatfon. Drawing Nos., except where
noted: QC " g~ _,gq*

,

Product Container 7- Drawing Nos.
a -r. y

IN-39 ,* 'Ob - . . .

.

/9710207. Revr3 and 9710201, Rev. 4
PR ' 9, < f' ( Yj ': 979C200, Rev. 2"

1 979C106, Rev. 2PS c" i i

WPS .' '' \ P' 5' 979C140, Rev. 2,

% d 3 ,i ( ) 7 ;L.,' ' '~jIR~ ;979C145, Rev. 2T t, e -

,

,t 4' 979C143, Rev. 3' ''

! ZT ,

. { { i||iI'dk '/ 979Cl44, Rev. 1
'Z ' 1. , 979C155, Rev. 1

ZZ T, . .'
''
;s'

HW(orHoke) C1801, Rev. D'(Hoke Corporation Draw-'

,

| ~, 'ing) and 272E526, Rev. A (General
, '

| 'Mf ElectriCCompanyDrawing)' ' -

| C7 '' / ' % 9650391, Rev. 2
' 9650391, Rev. 2|

- ZC7 '
, :, ,

,, , y ->; w a

. c

Ii

,

" 106
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! |

| senc rones essa u.s. NUCLEAR REGULATORY COMMISSION
Iimn coNomous kontim.o

|

|! 'Page 3 - Certificate No. 5875 - Revision No. 2 - Docket No. 71-5875
| 1

l |e

I I

5. (b) Contents 1

| I

! (1) Type and form of material |
I I
I Byproduct and special nuclear material contained within product containers. g ,

'

I The contents shall be dry and unmoderated (H to X atomic ratio g_2) I

| unless specifically authorized for the product container. I
I

| (2) Maximum quantity of material per package |
I I
I (i) The fissile content of the cask shall be limited to a maximum of y

;

! l 350 equivalent grams of U-235. The number of equivalent grams of g

! l U-235 is determined by the equation: 1 x grams U-235 + 1.4 x |

| grams U-233 + 1.6 x grams plutonium. I
I

! (ii)'Up to six, C783 or C7B3A Irradiation Test 0xide Rods in inner |
| container "C7" and "ZC7". If less than six C-7 rods are to be y

I shipped, other fissile materials may be included in the "C7" or y

I "ZC7" inner containers. There can be up to 509 equivalent grams |

|
of U-235 in each C-7 rod, for a shipment total of 3054 equivalent I
grams of U-235. The number of equivalent grams of U-235 is I

Ii
|

determined by the equation: 1.0 x grams U-235 + 1.4 x grams U-
I

i 233 + 1.6 x grams plutonium.? If less than six "C7" rods are to
I be shipped,175 equivalent grains.of U-235 may be placed in each |
I of the "C7" and "ZC7" inner containers which would be otherwise g

I empty. JEach such shipment must contain,six, "C7" or "ZC7" sealed |

|
inner containers within the split aluminum envelope even though I
one of more of the inner containers may7 e empty. Nb

i

! (c) Fissile Class IIh
I n f 4. f (J g..

I (1) Minimum transport index For the contents m y
s

described in 5(b)(1) )(1):
I to be shown on labeli |''

|
~~

and11mited'in5(b),(2 3.2 I
7 i

(2) Hinimum transport index !; qi WL :i ; For?the contents.de' scribed inl|
gf ng

j
I to be shown on label t 5(b)(1) and limited in g

9 ;% 5(b)(2)(fi): O) 10 g

.

I

|
~

!!'k 'f- |
>'

| , . i
I e.7 i

4! g ,

I !N
*

--
I e y

,

l i
i

Il i
I I
I I
I I
I I
I I

,

I i'

l i
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I
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II u.s. NUCLEAR REGULATORY COMMISSIONwac ronu sina i
| can CONomons (continuee

I y

| Page 4 - Certificate No. 5875 - Revision No. 2 - Docket No. 71-5875 I
I I
I I
I I
I I
I 6. Maximum day heat per package shall not exceed 8,400 Btu /hr. g

I I

7. The "HW" product container may be used to ship test specimens containing small I
| quantities of water and pressurized gas. The total internal pressure of the I

product container shall not exceed 1,050 psi at a uniform temperature of 400*F. |
y

i
i i
I 8. Expiration date: April 30, 1985. y

I I
I REFERENCES |
1 |

I
| Safety Analysis for Radioactive Material Shipping Cask WAPD-39 and NRBK-44 dated
q March 11,1968 and August 15, 1968. |
3 I
I Supplements: Division of Naval Reactors letters S# 1387; dated May 14, 1968, S# g

I 1638; dated October 17, 1968, S# 1570; dated September 19, 1968, S# 1597; dated |
September 19, 1968, S# 1658; dated October 22,1968, S# 1681; November 7,1968, S# -1I

| 1690; dated November 22,1968, and S# 1903; dated March 19, 1969 and Bettis Atomic I

Power Laboratory letter WAPD-CL(IH)-733 dated October 10, 1968. |i

| |

| FOR THE U.S. NUCLEAR REGULATORY COMMISSION i
l I

, .
_

- 1I

M[ _8
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" "" " " " ' " ' "fe"iSN " CERTIFICATE OF COMPLlANCE
'o cFR " FOR RADIOACTIVE! MATERIALS PACKAGES [
* a cERTwicATE NuueER b REvlSiON NUMBER c PACKAGE IDENTIFICATION NUMDER d PAGE NUMBER e TOT AL NUMBER PAGES ji

~

5894 3 USA /5894/AF 1 3 F

i.REMatE |

a. This certshcate 6s issued to certify that the packaging and contents described inttem 5 hlow, meets the applicable safety standards set forth in Title 10. Code of h
Federal Regulations. Part 71. "Packagmg of Radioactive Matenals for Transport and Transportation of Radioactive Matenal Under Certam Conditions " [

[[ .

b This certifcato does not reheve the consignor from comphance with any requirement of the regulations of the U.S. Department of Transpoetation or other
apphcable regulatory agencies, including the government of any country through or into which the package wtl1 be transported.

h
k <

:
Tsis4E,R,TgA,TE E BA$lS OF A SAFETY ANALYSIS,RE T,1i 1,G IC,A

SSU RT E OR ON
-

,

U.S. Department of Energy Safety Analysis Report for 2.7 New Fuel ':

Division of Naval Reactors Shipping Container dated July 15, 1968, p
Washington, DC 20585 as supplemented. (

.

71-5894 ;c OOcxETNUM ER

4 CONDITIONS
This certificate is conditional upon fuihlhng the requirements of to CFR Part 7t. as apptcable. and the conditions specified below.

(a) Packaging |
*

i
-

t

; (1) Model No.: 2.7 New Fuel ;
' (2) Description |

The Model No. 2.7 New Fuel cogtaingr was designed to ship and store :

new and unirradiated,SSWICore R2 'fugij&JJ,i
godules. Adarters are used to

permit additional \shikents of SSW Cor AlW Core R2, and SIC Type :

I fuel modulesMhe container assembly cor} ists of two major components,

an inner container which holds the fuel mod (elquter container is '

4 and an outer container
which suppotts the inner container. The ste

,

approxim ly 2.4.5, inches wide by 24.5 ,inchss high and 128 inches ;

section of the outeMcorttainer**fs octagonal, thelong. T
cross:knen'isteel sb'el

shell ihurrounded!b). p 0.14J5 in fi f5TM-A283 Cg. B.' steel stiffeners and rails. TheE

thic The outer i
i

affeewdr -

innercolitaineris6casdrugtedjrort pe 304 CRE$-blates, 0.1875 inch ['
thick and is 7.'76 inthes3s fncheslo Bolted closure is
providddnfor each containe,quare a

ndsg)4ighto .

.
~ '

r rJt t he package ranges
from ap'p%xima't'e}y l !iD0jt M ' '

gg
0 bh L &

% &Q4d,Y % {
Q |o %n

g
+ |

# 4 e
;a

:
-

|

h
:

:
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I U.S. NUCLEAR REGULATORY COtetAISSION I
. m ro m sisA

| A CONDmONS (conthm#
|

I,I I
| Page 2 - Certificate No. 5894 - Revision No. 3 - Docket No. 71-5894 '
I I
I I
I I

| (3) Drawing |
'
I| The packaging is constructed in accordanc.e with Westinghouse Electric

| Corporation Drawing No. 924J152, Rev. 16. |
|

.

I I

| (b) Contents i
I
I

| (1) Type and form of material I
I| Unirradiated fuel assemblies of the following type:|

(i) SSW Core R2 standard module or corner module; |
I

t

| (ii) 55W Core R3 standard module or corner module; ;
I

| (iii) A!W Core R2 standard cluster or half cluster; I|
I

|
(iv) SIC Core Type I standard cluster; |

I

|

|
(v) SIC Core Type I fuel subassembly; y

I.

! (vi) SSW Core 2 standard module or, corner module; I
Ie, ' m y ,,

I (vii) AlW Core R2' subassembly. y, |
| . ,

1 #^
| (2) Maximum quan ity of material per package Q |

-

s c I
(1) One|, fuel assembly as described in -5(b)(1){i), 5(b)(1)(ii), 5(b)(1)(iii)|p'

Ii ^'

5(b),(1)(iv);or5(b)(1)(vi). , My I| ;;, (m
Tk6'fuelassembliesas5'escq;bedin5(b)(1)(v). |

-
.

_
. ~ .

i
I (ii)

fh$ g"
'

1 . > , . . . .'

,I (iii) Fourfuelassembliesasdescr{bedin5(b)(ll(vii). y

,<1 | |
'

,.3 r q w '[ '
"'**

i
<p y

q (c) Fissile Cla'ss' :[ [} q p y' g III I'

,

~ ,j[ [ '

I Maximum number of packages pe sh nt:

For the contents described in.5(b)(1)(1), @ h(vi)
)No more than(1) 5(b)(1)(ii),tS(b)(1)(iv),5(b)(1)(v),and (b)(1) one total core's i t

| '

and limited in 5(b)(2)(1) and 5(b)(2)(ii): worth I
g iigg

I (2) Forthecontentsdescribedin5(b)(1)(iii)and 25 total, with the 1

I 5(b)(1)(vii)andlimitedin5(b)(2)(1)and number of packages |
8 5(b)(2)(fii): as described in y

I 5(b)(1)(vii) and g

I limited in |

| 5(b)(2)(iii) not ,1
!to exceed four jlI|

I| i 1

6. Expiration date: January 31, 1988 g

((!
l

Il110
| hI!4 . , , _ _ _ _ _ _ mm . . . . . . .. . .. . . . . . . . . _x. . _ _ _ _ _ _ _ , _ _ _ m _a |

.- . -- .
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MAC FORM 618A U.S. NUCLEAR KEGULATORY COMM18810N
. ns31 CONDITIONS (continued)

l

Page 3 - Certificate No. 5894 - Revision No. 3 - Docket No. 71-5894 i

i l

i

I

[REFERENCES

l

Safety Analysis Report for 2.7 New Fuel Shipping Container, WAPD-0P(R)S-2650 dated | |
July 15, 1968. { |

r 4

i '

Supplements: Bettis Atomic Power Laboratory letters WAPD-0P(R)S-2800 cated September [
3,1968 and WAPD-0P(R)S-3425 dated August 14, 1969, and Department of Eaergy letter [
Gf 6291 dated July 13, 1979. I

i

FOR THE V.S. NUCLEAR REGULATORY COMMISSION I

, I

! l

M [b e

Charles E. MacDonald, Chief f

Transportation Certification Branch i

Division of Fuel Cycle and I
Material Safety, NMSS f

$EP 0 61983 fDate:
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I

I wnC rones eis U.S. NUCLEAM REGULATORY COMMISSION
I CERTIFICATE OF COMPLIANCE Iim
| io CFR Ti FOR HADl0 ACTIVE MATERIALS PACKAGES I

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

|g, 5908 10 USA /5908/B( )F 1 3

| PREAMett i
I a Tnis certificat. is issued to certify tnat tn. packaging and Cont nts 'j. scribed inltern 5 b low. meets tne apphcabl. safety siandards set eortn in Title 10, Cod.or |
| F.d rai R.guistions. Part 71,"Packagmg of Radioactiv. Mat.nals for Transport and Transportation of Radioactive Matenal Under Certain Conditions * g

I b Tnis certihcat. do.s noi rei.v. in. consigno, erom compuanc. .itn any r.quir.m.ni or in r.guiations or in. u s. o.partm.ni or T,ansportation or einer I
I appi,cabi. r.guistory ag.nc... mciuding in. governm.nt or any country inrouan or into .nien in. packag. -iii b iransport.d. |
I I
I i

3 TH4S CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION
e PREPARED BY(heme and AdfressA D. TITLE ANDIDENTIFICATION OF REPORT OR LPPLICAflON I

! Babcock & Wilcox Company Nuclear Materials and Equipment Corporation |
| 609 N. Warren Avenue application dated May 3,1974, as supplemented. i
I Apollo, PA 15613 I

R I
'

I |
71-5908 i

'

I ..DOCKE uueER
I I4 CONDITIONS
I Tnis certificate is conditionai upon ruivilhng in. r.quer.m.nts of 10 CFR Part 71, as apphcabl., and tne conditions sp.cified below I

I I i

1 5-
| |

'

| (a) Packaging I
I I

| (1) Model No.: D0T-6M Type B |
'
i (2) Description |
|

.. n ,- _ |
| Metal packaging as described!and constructed in accordance with D0T |

V ^' ~^ U / |l' Specification 6M.-h M/ s Il

i p j(b) Contents .

i
s <~ i.-

|- (1) Type and rm of material ,]
, i

I (i) Sol'id radi a' chi'e materials w ich551 notbecompose at temperatures !s
I uphto 250*F.T rbidercompou

sh'are not authorized; or
I

! g mix $ 7/ r i
t I O I

tures I

f %%h,inithetfoiw bffpowder or-compact pellets; or(ii) U0 gor UOy 2 fck ,|' $ |\|
Plut,oniumnItrateorfurisj |glass amixibles or'sc6M io{ iiitr'a'te's61' tionnin flame sealedplastic[vi'als, Jeach w thin one ori

| (iii) u
i|

I morCadditionalp)htic i siwith;ta' ped lids, and within a l
II seale$ pro 6ctHanTr7po hylene bottle chntaining a sufficient l4 t

I

amoung/of vehnic611te~ t6' absor$tsice ti e'., liquid contents present;
Il, " O I'U t b'yori ~'

| 4 Sp+ |
i i
I |

'

I I
I I
I I

I
I

I
N I
I I
I I112I

L _m _ _ _ m.v _ _ _ . _ _ _ _ _ _ _ _ _ _ __ _m. _ _ m. .m_wm . _ _

I
!

.. . _ . . _ _ _ _ __
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mac ronu etsa u.s. NUCLEAR REGULATORY COMMISSION I
<xm . CONDmONS (contred

(-

[ l
Page 2 -. Certificate No. 5908 - Revision No.10 - Docket No. 71-5908 [ l

( |

[

{

(b) Contents (continued) (
{ l

(iv) Plutonium sources in excess of twenty (20) curies per packagt [
must be at least double encapsulated in a metal capsule such that {
the sources meet the requirements for special form radioactive r

[
imaterial.

Inner and outer capsules are individually leak tested during I

fabrication per ANSI N542-1977, procedure A2.2.3 (He pressure f
bubble test), or equivalent. [

! l
! (2) Maximum quantity of material per package and fissile class E

[

(i) For the material described in 5.(b)(1)(i), the maximum fissile [
material and maximum hydrogen per package for Fissile Class I is [as follows: [

t
Maximum fissile material Hydrogen Material {

Fissile per package, per package, (

[Material kilograms grams

' I R ;1.6,w 20U-235 -

Pu
'

O.9*b/ 11 i,'
A 6.4 i4)/'U-233

'
O.5

'

''N [

*Because of the 10 watt thermal decay hea.t limitation, the limit for [
Pu-238..is 0.02 kilograms. Plutonium in1 excess if twenty (20) curies l

pe'r package;must be in the form of metal.< metal alloy or reactor f
fuelelementsN 7' [

(ii) Forthematerialdescribedin$f(af h )((1)(1) th
,

bs 3- / () L.

b e maximum U-235 [

loading for urani'um bearing. materials with'a~n H/X g 3 and the [

minimum transport index to be[ assigned to e@h package for Fissile I

(ClassII'isasfollowsrjBT.. <#'
,3

'?|! |t . [ Minimum
V'M

~ y['h+'{t: >j;
m, ('!jj .

[Maximdm
.Kos U-235 ; Traritport Index [

, ?, y1 L,

l

0 0.1- 4. 2 -; i.
0.2 ['5.4

7.3 / h 0.5 I

9.1 6 - M 1.0 f
'

y, yY^ g
'

(iii) For the material described in 5.(b)(1)(ii) the maximum quantity [

of U-233 is 500 grams at an H/V ratio not to exceed 20 contained [

within a package size of at least 55 gallons. Each shipment [

Ishall be limited as follows:. r

The minimum transport index for Fissile Class II is 2.5
t [

The maximum number of packages for Fissile Class III is 51. [

I113
[

__ _ ____. t

_ _ _ . - - - _ _
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NRC FORM 8184 U.S. NUCLEAR REGULATORY COMMISSION :
i

i , coNomons koneinueeno. c
,

|I -
,

| .Page 3 - Certificate'No. 5908 ' Revision No.10 - Docket No. 71-5908
'

I

I ,

I
\

| 5. .(b) Contents (continued)- 's '

I i
' 3

|
(iv) For the material described in 5.(b')(1)(iii) the maximum quantity |

s

of material is not to exceed 20 ii'Yadioactivity and 40 ml of <

i solution. Fissile material shall not exceed 10 grams. ;

i >

i _

e.i :

1 (v) For the material' describet in 5>(b)(1)(iv) the maximum quantity ;
I :of plutonium is 100 ci. '

.

I h '

Twosteelthrough''boltsmaybeinstalledbetwbenthelidandbottomofthesteel || 6.
d rums. %g

|
| 7. Venting may be providiid by a 1-inch diameter hole in the drum lid backed by a
i minirrum 1/2-itich thick Cerafelt refractory pad.

3
| 'g ? .n

| 8. Maximum decay heat per pa:kage shall not exceed ten (10) whtts. ;

: :

y
a 9. The package authorize ~d by this certificate is hereby appridd for use under the

i| general license provis, ions of 10 CFR 971.12. :

|| 1,

| 10. Expiration date: February 28, 1986. | Jt
| |! , p3 R E G (j<,

'

,

e p' REFERENCES 4p
r 1s

| '

| s s

| N 5 n <

|| Nuclear !4rterials'and Equipment Corporation application datedfay 3,1974.

Westinghouse Electric Co9por tion upplement (WAPD-RS(CC)$ 6[' dated May 8,1973. |62

|
W ^ N f ff r .3.,_

DOE,NRsupplements'd5ted: iMarch'28,\l9MQrid Ouly 19, 1982.g

| pf : i|| l' t \\ii G'

| Allied Chemical Corporation,rReport'No.c ICP11061;,<tnicember 1974*.7 '
i

'

itale h ar b 19h$
h'

Monsar o Research b, ratidniapplica
' . . , X j i )) h. ;;0 , ? 7

I . .'i- J ll, J,FOR~?iTHE.:U.S. NUCt. EAR REGULATORY COMMISSION
' '

g
,a ., , n ,

. i, ,$ *

| og zw ,

I Charles E.'Mac onald, Chief'
a

| '
"p Trans'fortation Certification Branch [#
.

p* Dfyision of Fuel Cycle and -

t Material Safety, NMSS p-
1| r

'% i

,,
4

, 1 SEP 0 61983

.'.
sDate: r i| | ,

l
L

i I
I

114 'f k
|i
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NRC F U.S. NUCLEAR f E!ULATORY Cf MMISSIONl rm .ORM 618 CERTIFICATE OF COMPLlANCE I

h toCFm FOR RADIOACTIVE MATERIALS PACKAGES I
i

i1 a CERIFICATE NUMBER D REVISION NUMBER c. PACKAGE lOENTIFICA TION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES g

/ -5910 4 USA /5910/B( )F 1 2 I
t

h t MEAMBLE k

J| a. Tnis cernficate is issued to certify that tne packaging ana contents descnbed in item s below, meets the apphcabie safety standards sei fortn m Title io. code |
J. : of Federal Regulahons, Part 11. " Packaging of Radioactive Matenals for Transport and Transportation of Radioactive Matenal Under Certain Conditions." [

b. This certshcate does not reheve the consignor from comphance with any requirement of the regulations of the UE Department of Transportation or other
I apphcable regulatory agencies, incloding the government of any country through or mto which the package will be transported.= Y
l E
1 5
| ji

3. THl3 CERT 6FICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 4i- m. PREPARED BY (Name arxf Address): b. TITLE AND 60ENTIFICATION OF REPORT OR APPLICATION I

L | t

h Babcock & Wilcox Company Babcock & Wilcox Company application dated
i

1 P.O. Box 785 March 6,1970, as supplemented p
f Lynchburg, VA 24505 gi

lj , .s L, . .

1 . c oOCxtT NUueeR i.1, -71-5910 I
J -

8

]
a. CONOmONS - . _

Tnis certificate is cond hona upon fuifahna ine requirements of io cFR Part 71, as apphcable, and the conditions specified below

| 1| s (a) Packaging d I

1 ' ~ li|

,-
; 1 a g
'

1 l
| al (1) Model No.: NNFD-SA-2 / i

.m s ..- ii- ~ -

; 31
- ,ve !g

| j (2) Description
. '

' '

C ie

|g
,

f ~ ' % kt , ..

| % Fuel container is a 14. gage steel box with a maximum.outside cross t
ii 't sectional area of 8.5 square: inches'/with'gasketed lid closure. Fuel I,

'

container is supportedsin an opan birdcage of slotted; angle iron, with I
j outside dimensions ~2'?x .2|1xT12'imaximum. Container and birdcage are |

and 2, of Westinghouse Electric [ design'shown in Appesdix A, Figures 1
constructed in accordance withj g

. Corporation's application dated November 6, g1

1967. .G Pb g j]
1 (b) Contents h O I

'

< s
1 I--

j' (1) Type and form Lof. material ~

|a
1 t

1! Uranium enriched in the U-235 isotope Lto any enrichment, as sintered l-

1| uranium oxide fuel ' elements,L clad with' bonded Zircaloy 2. Element I

{ dimensions are approximately 0.090" x 3.5" x 96". |
1
y (2) Maximum quantity of material per package |Ig
1 K

1 Total contents not to exceed 240 pounds, with U-235 not to exceed four L
1 (4) kilograms. I
1 1
I I
I I
1 E

1 I

I I
I I
I I
J t

I
l' I
I i
1 1

1 1
I1

L__________________________115____________________________I
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'NRC FONM EnA - CONDITIONS (continued)
~ ^# '

I

I
' i
-Page 2 ;- Certificate No. 5910 - Revision No. 4 - Docket No. 71-5910 r

I-
I

5. ._ (c) Fissile Class .III h
I

Maximum number. of packages I

per shipment Nine (9) |
| |
| !

6. The package authorized by this certificate is hereby approved for 'use under the |'
general license provisions of 10 CFR 971.12. | -)

I '

1,9893 n r h Q , |
MC7. - Expiration date: October 31

sb /s I
3

'l REFERENCES O 6

.% *'h l

y .3 , (. m, a |
I~

Babcock & Wilcox Company application dated March 6,'1970. 1

pplication dated (eNovember 6,'1967. [,._ f #f fm1 % M6N'

1 Westinghouse Electric-Corporati6n ' tU L/y /(wn( g\ Qg!, q il Jyp 7 L4

s
, . A I

,

f) t g)cGJ !'
w MFJ.

dd % # F04 EiU;S??!UCLEAR/ REGULATORY COMMISSION I
| (f) IWW, | LA "c' Ti ,

I C

j v# D Char)esE~MacDonald, Chief f

' M',V Transporta' tion Csrtification Branch I1

Divisfori of Fuel Cycle'and fI

! h Material Safety, NMSS t
,

J.f 7( yg {Date: DM 2 41984 4
l
i

I

i | i
! I
'

I

I

|
|

|
|

|

|

'
|t

l
i i

l!
I

116
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l

" " *"Ia5[ "" CERTIFICATE OF COMPLIANCE
l 'o crR H FOR RADIOACTIVE MATERIALS PACKAGES .

1 a CELTIFICATE NUMBER b.REVIS ON NUMBER c. PACKAGE IDENTIFlCATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES

[ 5914 2 USA /5914/B( )F 1 3 :

1 2.PREAMatE
I a. This certificate is issued to certify that the packagmg and contents descnbed mltem 5 colow. meets the apphcable safety standards set forth in Title 10. Code of

| Federal Regulations. Part 71, " Packaging of Radioactive Matenals for Transport and Transportation of Radioactive Matenal Under Certam Conditions." !

I b This certificate does not reheve the consignor from comphance with any requirement of the regulations of tne U S. Depacment of Transportation or other
apphcable regulatory agencies, includmg the govemment of any country through or into which the package w611 be transported.

b
i

* T''PRIPA|lES^e'v'd'E'if "d"E***'' '''^"" ^"^'"''."' RTE Ado'"o'EE*rPcAri8N E"E cE|ffA "cAfiON
' "' ' ' "

| t
i U.S. Department of Energy Safety Analysis Report for 57.5 x 108 Core 1

| Division of Naval Reactors Cartridge Shipping Container dated May 6, 1968,
[~I Washington, DC 20585 as supplemented.

||1

| | . oOcxEr NuusER 71-5914
l 4 COND.TIONS

| This certificate is conditional upon fulfilling the, requirements of 10 CFR Part 7t, as apphcable, and the conditions specified below.

|' (a) Packaging
i
I (1) Model No.: 57.5 x 108 Core Cartridge
i
I (2) Description
|

| The Model No. 57.5 x $8;CorpCar,tr.ipge Shipping Container was designed
g for the shipment ,and. storage'6f new and unirradiated fissile material.
( This unit cons (sts of two basic assemblies,,a barrel assembly and a
I shipping cradlet> The barrel assembly houlgssand supports the cargo
I and is suppogtid on a shock-support shipping'Bradle that is floorl' mounted to 4 transport vehicle. The overal P hejght of the assembled
| 7 planfofwenvelope dimensionsunit is

-3/1.61nches and the maximug t1Ty consists of two concentric182 inch's The barrel assemare 108 e

| cylinde an inrieh a,'r el .ankan 00tsfi6arrel, 3d a top plate.

cylindet.and weldedjp(ajnleis stee $rel measdre)sta(pproliimatel' 10031nches 1 $eight and is manufactured
The

inner b h
I from 1/Z{ inch thickii te rolled to a 57-inch diameterm
I tstainles el flapge the top end, and a
I

~

k which is illed and tapped
stainle'ss steel; late"on theb bot 's foN tiI for thi'rth-two1 in'ch ibi tr fa' sten g the outer barrel.

| Theouterparrhl, 'of ca'rp '
/ ttache)d MthdhrinFr barrg) at the bottom flange.

L } const c on% slides over tne
inner barrel andL Ag

The outer \bsyrel"iP61-inch'e 41nsdiameter, appyo)ximately 149-3/4|
I inches higrrand is mads from!140hh'ithjck c boh steel plate. A top

|
flange is weld &d to the barn 11 or securin bolted top plate thatf

encloses the opep end of the barrel, and , middle flange is welded to the,

| k ';k h
i
i
I
i
i
1.
$
it

I
5

fL w ... - -...........117............................
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U.S. NUCLEAR REGULATORY COtetAISSION h
ts4h CONDmONS (condnued) h

|

I (

| Page 2 - Certificate No. 5914 - Revision No. 2 - Docket No. 71-5914 [

l

I

I

I 5. (a) (Cont'd)
I

l (2) Description (Cont'd)
i

! barrel to provide a means of attaching the barrel to the shipping ,

I
cradle. Within the barrel assembly a hoisting rig for handling the ;

I core cartridge is secured to the top plate with four,1-1/2-inch
I diameter jackscrews and four, 2-inch diameter ACME thread bolts. The ;

I core cartridge is suspended from the top flange of the inner barrel. l

l

| The shipping cradle stands approximately 96-inches high and consists
of a base plate, fourteen, 8-inch, schedule 40 steel pipes, a top

I ring, 10 shear mounts and a support ring. The barrel assembly is
| suspended and attached to the support ring which in turn rests against
I and is attached to the ten shear mounts that mount on the top ring of
I the shipping cradle. The fourteen steel pipes are walded at their
I ends to the 1-1/4-inch thick steel base plate and the 2-1/4-inch thick
I top ring. Six stops and eight, 1-1/2-inch diameter bolts secure the
| shipping cradle to the floor of the transport vehicle. The gross

weight of the packaging is 28,800 pounds and when loaded with eitherI

| an S5W Type 2 or R2, or an S5W-3 or R3 core cartridge, the package
weight is 48,000 pounds.'

p pH REGg |(3) Drawings

| The packaging (Nonstructed in accorda6$ With Westinghouse Electric I

I

Corporation Mawing Nos. 923J706, Rev. C, 9g$' f
914 Rev. D and 90lJ916,I

Rev. D. yI; '

t
| bm /:u ~,

{h,(b) Contents '

,aIf4' [

-

R 14 %
I (1) Type an'd' form of ma

ial @f ( [fii
I

0 I

| Unirradfated fue.l' ass lifD'ofi the following type: f
c# %f '

4 ,3;7 _ v gg _:ag r~
1 (i) SM2 or;R2iunirradbed; h 1 Feactoc fuel core cart-idge containing f
| -

a full complesent of hdk 0 gods setfured in' place by a holdown (

cap'.-} ' ;iggjdy hg,g $ l

l (ii) S5W-3 :or. R3 'unirradiateI.3navalCreactor b,el core cartridge containing I
gvO .p9 .%. s -

|
a full *$plement of"c'on''rol rods secujd in place by a holdownt

cap. f7 p
[., 4 o

U (2) Maximum quanity of material,per. package l
1 -% a e (

! One fuel assembly as described in 5(b)(1)(1) or 5(b)(1)(ii). (

i <
l [

t

l
{i
t

l
[u.

I

j __

. . . _ - __ _ - _
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I

I
I

I

| 'Page 3 - Certificate No. 5914 - Revision No. 2 - Docket No. 71-5914
|

I
I !,

I
I

I
I

I (c) Fissile Class III I
I

I

| Maximum number of packages per shipment: One (1) |
|

t I

.

Expiration date: January 31, 1988. |6.|

i
I

t I
! I REFERENCES I
| |

|
I
g Safety Analysis Report for 57.5 x 108 Core Cartridge Shipping Container, WAPD-0P(R)S- I|

[- | 2599, dated May 6,1968. |I
I

|
Supplemented by Bettis Atomic Power Laboratory letter WAPD-0P(R)S-2801, dated September i
3, 1968. I

| '

q FOR THE U.S. NUCLEAR REGULATORY COMMISSION j
N

II

I n .6 L62 J !l ,,, Charles,E. MacDonald, Chief II A V. Transportation Certification Branch I

| ,f Division of' Fuel Cycle and Ii

Material Safdty,hNMSS |g . .-

8
SEP 0 61983 * '' O iN

1. Date: -
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i
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I E "" CERTIFICATE OF COMPLIANCE
I so crR " FOR RADIOACTIVE MATERIALS PACKAGES |

| ti. REVISION NUMBER c. PACKAGE lOENTIFICATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES~

|. .i a cERTiricATE NUMeER5916 4 USA /5916/B( )F 1 3 || >

| z eREAMacE I
I a This certificate is issued to certify that the packaging and contents desenbed inttern 5 below, cmeets the apphcable safety standards set forth 6n Title 10, Code of

I Federal Regulations. Pa t 71, 'Packagmg of Radioactive Materials for Transport and Transportation of Radioactsve Matenal Under Certain Condetsons."

I b. This certitcate does not reheve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or other |
| applicable regulatory agencies. mctuding the government of any country through or into which the package will be transported. |

| | :

' '"'* '',"EEo e'r'$*.'**S', E/.".I''''' ' ^ *^"" ^"^"*i RTE No',"o' OEc'AT|$'8"E,"OMA*SpT" CATION'^ "' ' *'

seE

I Monsanto Research Corporation Monsanto Research Corporation application |
| P.O. Box 8, Station B dated March 1, 1982. I

I Dayton, OH 45407 I
,

I I

I I

I e. oOcxET NUMaER 71-5916 I
'

I4 CONDITIONS
I This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as appleable, and the conditions specified below. |
| |
| t |
|

(a) Packaging y

I I
; I (1) Model No.: 2501 |
I i |

| j (2) Description

| The packaging consists 0f,angnterchangeable shielded center section, I'

common top and bo.ttoin .3endTecti'onhl 6dd/ up to two extension sections. |l e

l' Shielding is p vjdeT in the center section,by successive layers of i
I iron, lead, tienelex-70. Balsa impact 9imiters are included in the 1
I top and bot section. Each steel section S bolted to the adjacent i

(I
~

section anF!folted to a steel I-beam skid-cradle assembly. The cross I

section etrPis basically octagonal..-48' across the flats. The I

length s ffqu 6Tfeet GTth a maximum gross I

weight g 7,450 g$i roximately 12 to)ff O |!

(3) Drawing,q ~Q' O j'

I @, R Ip.- og E . .
ance/wj,th tlfe following Monsanto| The paccpping@gt

Icoifs tM - rp,

ResearcT Lorpo D'radiji I 4q fg g || .-
3

(Th a s iJqk~ N D;2$61 - AG003 Rev. 2 iE 2501 - 0, Re
E 2501 - , Rev. 2h g' DM01 - AlfDQ, Rev. 2 i

i E 2501 - - Rev. 3 l. .2 D#2501 ,4100, Rev. 3 |

| , o. 2 +V
"

E 2501 - AA Rev L I

i

| N ir k 3x 5 |
|

|

|
I I
I I

|- 1

1

I |
i |

|
|

120 I

I - m . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _m.r_ _ _ _s!

I

. , . -



; --- ---------------_______________________________
| *mac Pone staa U.S. NUCLEAR REGULATORY COMMISSION I

|
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g CONDmONS (conM
|

l
|

i
Page 2 - Certificate No. 5916 - Revision No. 4 - Docket No. 71-5916 I

I
I

I
I

I I
II (b) Contents

I
i
I

| (1) Type and form of material |
I

! Po-Be, Am-Be, Pu-238-Be, and Cf-252 neutron sources. Sources must I:

| | meet the requirements of special form radioactive naterial. || I
i

I (2) Maximum quantity of material per package i
I

I

| 1,509 curies of PoBe, or Am-Be, or Pu-238-Be* or 8.25 curies of CF- I
'

; 252.
|? |

| | (Heat load generated by the contents must not exceed 60 watts of decay || heat.)
I y

I
| * Plutonium in excess of twenty (20) curies per package must be in the I

i form of metal or metal alloy; or contained within double encapsulated I

i stainless steel source capsules. Both capsules must be leak tested I

I independently, and gst show n leakage for a test having a minimum I
3

I sensigivity of lx10- atm-cm /sec (air at 25 C and 1 atm leaking to iI 1x10- atm).
I i

bD yq [ [ . ,, C (jf (c) Fissile Class i

! For packages containing Pu-238. A I
'

j
The contents must be[ecured in the shielded positionQfgthe packaging by the !

~

6.
I: source assembly, and locking device. The source assembly,must be of sufficient iI length and diameter /to provide positive positj ne'of the source in the shielded I

| posi tion. , 'l 5 M '_
) J g[ g i

. AT % I*
i

I 7. The nameplates must be fabricated of;materi Is,ycapable offresisting the fire I
th Ii i test of 10 CFR Part 71 and maintain / eth 6flity., p

1i
- un w sq .a N, ,
- tn .. s g

I 8. The package author'ized by';this certifica,te js'hereby,., approved for use under the t
s,_

'

I generallicenseprovisionsof10CFR67]J12. . !!$ ' 4 I |
| ~ l)[glQ. f ( I ;

' *
-

i 9. Expiration date: April 30,1537. {; y yT I
:

i q,. ee 4I 1s ,o , |

| /g gh |
'

| + S3,* ||

| |
I |
I I
I I
I I
I I

i I I
I I
I I

I
! 121 I
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71-5916 || Page 3 - Certificate No. 5916 - Revision No. 4 - Docket No.
||
I

I
I

I I

I REFERENCE l
II

| Monsanto Research Corporation application dated March 1,1982. j

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

I
Cha & f

=
Irles E. MacDonald, Chief

| Transportation Certification Branch I

g Division of Fuel Cycle and i
g Material Safety, NMSS y
I Ii SEP 0 61983 II Date: II

|| i
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NftC P00181818 U.S. NUCLEAR REGULATORY COtfeelSSION
ani CERTIFICATE OF COMPLIANCE I

FOR RADIOACTIVE MATERIALS PACKAGES fl
o cra n

* a CCRTsFICATE NUMSER b REVISION NUMBER c. PACKAGE IDENTeFiCATION NUMBER d PAGE NUMBER

e TOTAL NUMBER PAGE3 {5926 10 USA /5926/B( )F 1 3

-A-E ,
vnis c.rtuais is is.ued to ceri fy tv aiin. packaging .nd coritenis described enet m s osio.. meets tn.appi.e.oie satery st.ndards sei fortn in ritie io. code of

|
Federal Regulahons. Part 11. " Packaging of Radioactive Matenals for Transport and Transportation of Radioactive Material Under Certain Conditions * g

e inis certific.te does not relieve the consignor from compliance with any requirement of the reguistions of tne U s. Departmerst of Tr.nsportation or other |
.ppucanie r.gui. tory agencies, inciuomg in. govemm.nt of .ny country inroven or into .nien ene pack.ge .iii ne transported. |

|
|

*
'."'*P, E AA'Eo 8v','u.'**".',fA%e" NDlDEM C T " 1 AP

*'"' ' *' * '^ ' ^'"'^"^"$' " '" ^ " "
D E N OT lCATION

'

General Electric Company General Electric Company application dated [

| P.O. Box 460 January 25, 1980, as supplemented i
Pleasanton, CA 94566 I

I

|71-5926c.oOcxETNUueER
*

a CONo T ONs |
Tnes certificate is conditional upon fulfilling the reqmroments of to CFR Part 71. as applicabie, and tne conditions specified below |

|

(a) Packaging
[

*

o

f(1) Model No.: GE-100
(2) Description |

A steel encased lead shielded shipping cask. The cask is a double-
} walled steel circular cylinds,p,C20;1/4,-inch diameter by 27-1/8-inch ;

high with a centralfca*vity' 7d/8'-Incit/ diameter by 10 inches high.
tApproximately 5f7/8' inches of lead surFou6d the central cavity. The Ig

cask is equipped ~~with a cavity drain line'and.l ead filled plug.
lifting device. Closure i

is accomplished by a gasketed and bolted stesl l For I

additional'sTielding lead, tungsten or uraniumfliners may be inserted I

XT{The maximum weight o[the packaging is 4,800 |in the cask cavity..j g

pounds. Oj N . . f ;

i G) 1. O I(3) Drawing t 1 O I
1 "

Electri;cbging(1s co$str'ucThe pa d$n hc Mne'with3efollowingGeneral
cj 12904727 Rev.2Q2904729Rev.3; |12904730,pompany;Dra~wfpg NosaJ)Rev? 1.|Rev.5 tj 'and '129D473' , 4 y

x(o@ku .4j@e%
.b

i
--

jv p4o e
i& s x .g 4 I

es n , I

I
I

I

i
|

1

1

I

I

l

123 I

I
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U.S. NUCLEAR REGULATORY COMMISSIONpenc Fonas staa

Os3 CONDITIONS (contmvedi

I
|

Page 2 - Certificate No. 5926 - Revision No.10 - Docket No. 71-5926

1

1-

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

i (1) Byproduct and irradiated special nuclear material in the form of I
fuel rods, or plates, fuel assemblies, or meeting the requirements | |!

,

i
,

of special form radioactive material; or ,
'

r g

[ (ii) Solid nonfissile irradiated metal hardware and reactor control y

rods (blades). |
|

(2) Maximum quantity of material per package |
Radioactive decay heat not to exceed 400 watts and 500 grams U-235 |equivalent mass fissile material. (U-235 equivalent mass equals U-235 .,
mass plus 1.66 times U-233 mass plus 1.66 times Pu mass.) g

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

I

|(c) Fissile Class 11
- ,

Minimum transport index,to be showIo ? abel Contents 5.(b)(1)(i): |nl
' <: 1.

1,
' ' .' 5.6.\

g3.s

6. Shoring shall be pr5v~ided to minimize movement of contAnts during accident I
^

conditions of transport., |n,

.O J(, . Lf / y
'

7. At the time of delivery of the loaded packagej to a carrier for transport, the ;
package contents shall be dry and the fissile. material unmoderated (H to X 1

a ) J.s * . ~ . , Iatomic ratio less than 2). '( ~ 's;
,

<: |[ ,

Prior to each shipment the silicone rubbe[,113 ' gas'k'et shall[ be inspected. The I8.
silicone rubber gasket'shall be replaced!if inspection shows ai,y defects or |
every twelve (12) months, whichever occurs ;first. ' Cavity drain line shall be i
sealed with appropriate sealant applied'to threads of pipe plug. p

The package authorized by this cer.tificate is'h]ereby. Approved for use uader the
.

v |
' '

I| 9.
I

;)I
general license provisions of 10 CFR '971.12. g'

1-) p
|j 10. Expiration date: December 31_,1987. - r

~
, n ,

1
-|

l I

! I
I
I
I
I
|

|

.
y

l |
| -! 124 1

| |'
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8MIC PontsSteA U.S. NUCLEAR REGULATORY COMMISSION r

ss-es) CONDmONS (continued)
.

Page 3 - Certificate No. 5926 - Revision No. 10 - Docket No. 71-5926

REFERENCES

General Electric Company application dated January 25, 1980.

| Supplements dated: August 26, 1980; and September 7, 1982.

FOR 'llE U.S. NUCLEAR REGULATORY COM ISSION'

|

| M [bt *

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

Material Safety, MiSS

SEP 0 61983Date:

! !
., ,.
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l 5 CERTIFICATE OF COMPLIANCE
l '"C'"" FOR RADIOACTIVE MATERIALS PACKAGES

soceRTwicAfa NUMSER b REVISION NUMBER e PACMAGE iOENTWICATiON NUMBER d PAGE NUM8tR e TOTAt NUMBER P4GES

i 5939 10 USA /5939/B( )F 1 3 |
F| ,RcAusts
b| a This certificate is issued to certify that the pachaomg and contents descnbed initam 5 below, meets the opphcable safety standards set forth m Title to. Code of

gr Federal Regulations, Part 71, *Packagmg of Radioacteve Materials for Transport and Transportation of Radioactive Matanal Under Certam Conditions * h

I b This certificate does not reheve the consignor from comphance with any requirement of the regulations of the u S. ospartment of Transportation or other
| apphcable regulatory agencies, ecludmg the govemment of any country through or into which the package will be transported

| "====- := =====A,-
1
g General Electric Company General Electric Company application dated
i P.O. Box 460 February 21, 1980s as supplemented.
I Pleasanton CA 94566s

|
1
I a oOcnErNuu.ER 71-5939

0 CONDITIONS
This certificate is conditional upon fulfillmg the requeroments of 10 CFR Part 71, as apphcable. and the conditions specified below

|, * (a) Packaging
(
| (1) Model No.: GE-1500

|| (2) Description|
l

(i A steel encased lead shieldet! s ippipg cask. The cask is a double-
walled steel circulerfbylindet,p313tn,ct)-diameter by 48 inches high!

lg

| with a central , cavity 7-inch diameter byx25 inches high. The diameter
1 is reduced fract41 inches to 17-1/2 inches)y cone construction at
I the top 7-1/fdnches of the cask. Approximathly 11 inches of lead
I surround th ecentral cavity. The cask is eqilipped with a cavity drain
% line and li,fting device. Closure is accomplished by a gasketed and
| bolted stIW1 lead-filled plug. A protsetive jaliEet consisting of an

~

upright Wrcular'cyJinder with opep'bott0m and a"Drotruding box sectiong g

diametr1 tally acrostth( t6]Ca;nd Veff'cilly down'[ctet are 60-7/8the sides attaches to
a squan(pallet. !Dimd tions of th) pfot'ective jij

lj inches igh by($9-3/O ches' side 9ttesh the, box 7dction. The outer
% cylind

The n(iximum W,is.1/2erichegf&nf the paQEt is 59-1/2 inchesI d amaterf
I eigt (F cheipack&g og'is approximately 15,000

(l """"" % W A b h h G
square.

,
v,4 % ye Ly 4 o&

-

i,

l! O O
|| %++4
i||
i,

Il

f
'

i
i
I,
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u.s. NUCLEAR REGULATORY COMMisslON |
| |

mac roans sien
*= cowomons (continuem

|

| |
'

| Page 2 - Certificate No. 5939 - Revision No. 10 - Docket No. 71-5939
|i

I I
| |

5. (a) Packaging (continued) |||

|

| | (3) Drawings
I I

| | The packaging is constructed in accordance with the following General |
I Electric Company Drawing Nos.: 129D4748, Rev. 3; 129D4749, Rev. 3; I

| and 129D4750, Rev. 3. |,

Lifting and/or tie-down devices which are a structural part of the |'
;
| package must be in accordance with the above drawings. y

I
g

.

1I (b) Contents
I |

f (1) Type and form of material |

! (i) Byproduct material and special nuclear material meeting the ||
I requirements of special form radioactive material and antimony g

,

I pins encased in stainless steel; or I
I |

90 I37
| (ii) Byproduct material in the form of SrF or Cscl. |2

! (2) Maximum quantity of material (perc package |
i

- (j ,- .

I Not to exceed a decay heat generation of 73.120 watts and i
I . r y-

O I(1) Item 5(b)(1)(1)above- , I, 9
l' Plutonium in, excess of twenty (20) quries per package must be in |i

| the , form of metal, metal alloy 'or' reactor fuel elements, and g

I 500 grams U-235 equivalent mass.":(U-235 equivalent mass equals
I U-235 mass plus 1,.66 times Pu' mass.) i,n

<gs - u:I
, ,

| (ii) Item 5(b)(1)(ii)above: .M ' ,- $ 1

I
;|

~

!ffgj{re
'

f.)
.- ,.-

l
! 458,000 ci;

' . j' g
- iI

,

I (c) Fissile Class .- Ko III ,i'"s '

*

8 & il~m

|i
Maximum number of packages per shipment ~" Q, 22 I

|su

|| 6. For the contents described in Item 5(b)(1)(ii) ab6ve: ,

!Rev.b;mustbeencapsulatedinaccordance,witIhVitroDrawingNos.H-2-66759,
90

|| SrF
and H-2-66758. Rev. 0; or ;Ilj II

|I
I I

! CsCl must be encapsulated in accordance with Vitro Drawing Nos. H-2-66760,
Rev. 0; and H-2-66761. Rev. O. j

g

The SrF and CsC1 capsules after fabrication must be leak tested using a |||h 90 137

1 method hahing sufficient sensitivity to detect a leak rate (air at standard
1

!g

I I
!

W |
L _ _ _ _ _ _ __ _ _ _m_y _ _ _mm_m_m_ _ _ __ - - - . . .. - . a
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| CONDITIONS (contmuodl

I

I

I Page 3 - Certificate No. 5939 - Revision No.10 - Docket No. 71-5939
I

I

| temperature and pressure leaking to 10-2 atm) of 10-8 atm cc/sec. Any capsule
i with a detectable leak may not be delivered to a carrier for transport.
I L

7.
I

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

general license provisions of 10 CFR 971.12. |
|

| 8. Expiration date: December 31, 1987.
1 !

I '

|
|
1 REFERENCES h

1 1
g L

| General Electric Company application dated February 21, 1980.
I
| Supplement dated: September 8,1982. Ii

I L
I Oak Ridge National Laboratory letter dated April 3,1980. I-
|

| Supplement dated: May 7,1980.
I
I
I

. = FOR THE U.S. NUCLEAR REGULATORY COMMISSION
1
I ..7 ,

g . .

i Charles E. cDonald, Chief
I Transportation Certification Branch

,

Division of Fuel Cycle and
I

s
'

4 Material Safety, NMSS,

| t .; ,< <~

1 Date: SEP 0 61983 -)
*' '

tI
I

-

~

1 lii' ..- .,. ,

4 '
j,

i I .

!i $'
,

~

y ;;, 3
_

.; 4,i ,

1
'

1 J
l
k
I

I

| |

| !
I i

l i

I I

I '
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Y "' CERTIFICATE OF COMPLIANCE I
'' CG " FOR RADIOACTIVE MATERIALS PACKAGES I

f i a ca.rwicare NuMetR D RHISION NUMBER e FACKA04 totNTIFICATiON NUMBER e PAGE NUMeER e rOTAL NUM8ER PAGE.

|p 5942 6 USA /5942/B( )F 1 4

|
1 PREAMSLE g

a ini e.rtrocai. . u.o io,c.riivy mat in. pacmaging ano cent.nt. o crineo 6nitem s b.iow. me.is tn. .ppucadie .ar.ty .ianoaro. ..t eortn m ritie to. cooo a,y
r.o.r.: n.gui. iron., Part 1. " Packaging of Radioactive Mater 6al. for Tren. port and Tran.portation of Radioactive Material Unoer Certain Condition. " l

'

b Thi, certntcete ooe. not reheve the con.agnor from comphance with any requirement of the regulation. of the U S. Department of Tran.portation or other l
epphcatWe reguletory agence.., incluonng the government of any country through or 6nto which the package wit, be tran. ported. g||

| I |
1 |I

* '"'* 'e'E*It''^''8.,', *".'Jf$" 't ' ^ ''"" ^**'" "'r'|frI'e'flo'."o'eEi?!!r'5E|*M"oEA" flit"cArioN
* ***'*

. rs sv .

I
General Electric Company General Electric Application dated March 18, 1980 |P.O. Box 460 'as supplemented, y

| Pl:asanton, CA 94566 |
t I

I71-5942'
. oocKerNuMwR

I
4 coNoirio.N.

i |
Thi. c i . .. cor_., _, ,u,,i,,mg , re .em.,,. 0, ,9 c,. p.,, ,, . .. .pp,..... .n. .. condit_. ci,s._w

| (a) Packaging
'

| (1) Model No.: GE-700

| (2) Description I

| A steel encased lead shielded ip
walled protective jachetQf .tl se^ ping cask enclosed by a double-

.

eg ghape with a rectangular baseplate. |
The cask is a doubit'-walled steel fr6(lat cylinder. 37-inch-diameter I

by 65-inch hi h~with a central cavity 154nhh-diameter by 40-inch
I

high. Approhately10.25inchesofleads round the central cavity. I|
The cask iCaquipped with a cavity drain line)jd accomplished by apressure relief valve |g

set at 10p sig. and lifting device. Closure" iI
4

I silicone rgbber.ga eted and bolted stablead . filled glug. The j
.

l maximum 'gtoss weig
' ( 00 pouds

the packag e 4ents, ca k assembly, protective g
I jacket And base) 1 ( |+

,

h}shighcayt
| . mt |

addition (al silicone
The cast may be modIf

wjth,k(eal extenston with an g|
- I r gas (modified 3tsk is 79 inches |
! I high. 'The maxfpum ~gfosi3aign knd % s$kage (c6htents, modified

'p I
I cask as,s'efnbly.Tprotective jac F s 4 Q 00 pounds. I
I m9m % |

S W' p*dsj $ , &
,

| |

|| v, Qh % g |

k O + !
| %k+4 |

'

i i
l I
| |i

| |
I I
I , I
|L I

| |
h In,,

e i
i !.,...,...r.,___.i. ____________ v. m .____ ,_c______________J

,

,
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!I u.S. NUCLEAR REGULATORY COtseAISSIONmac rones essa

|| nn conomons (condnues

I I

I l

1 Page 2 Certificate No. 5942 - Revision No. 6 - Docket No. 71-5942 i

I |
| I

I I

| 5. (a) (3) Drawings (
l I

I The packaging is constructed in accordance with the following General [

l Electric Company Drawing Nos.: 129D4768, Rev. 3; 129D4769, Rev. 4; [

l and 129D4770, Rev. 4. I

I f

I

| Lifting and/or tie-down devices which are a structural part of the
l package must be in accordance with'the above drawings. |i

| [

1 (b) Contents [ 1

',

:I [

I (1) Type and form of material j
I

f Byproduct, source, and special nuclear material contained in solid or
fq metal oxide form.

I [
il (2) Maximum quantity of material per package [

l {

l Not to exceed 700 pounds (including shoring), and |

| (i) 740 gm U-235, provided that the maximum U-235 enrichment does not
exceed 6weightpyr,cen$i,og

1 (ii) 1,200 gm U-235',' provided that the fuel material is in the form of [

HTR-typ'e4.fu'el elements with a minimdm/ active fuel length of 23 (l

|l
inches; dr () l

V _4 I

( (iii) 220 Cgm fissil,e material; or 4/ ',4 |
I/f V Qs / *y j [|

lj (iv) 1,650 gm U-235h,provided,that'de. maximum U-235 enrichment does j

|| not. exceed 3.5: weight. percent and:the fuel ; material is in the l

I formof88rodslloaded-with0.376-inch-diame(erpelletswitha I

| minimum a'ctive 'tg:eFle~n~gth~"of{i & :37ingljes;org
Ip

bthose values presented <1 v.igure lg .00, Wefght Limits for Model 700
7

'n & mTp ~
t

.

q! (v)
|I Shipping Container, of |( ibit A to.this application, applicable [

k to fuel material-in' thelformiof.,i'ods with a minimum pellet diameter [

;e '

9'- G [

of 0.'40 inch; oh . ,t j j i p y "# '
'

l
*Q y jl

|! (vi) 5,100 gm3U-235, provided the fuel ism the form of ETR-type fuel I

Ielements (GETR Fuel) with each eledent containing no more than
(( 510 gm U-235 and inserted in the spaced stainless steel fuel |
|| shipping basket' described jn'GE Drawing No. 10604150, Rev. 0.; or [

l [

l I

w t
I t
I r
i L

I I L
l

I; [i

|| t
5 r

h130
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NRC fores $184 U.S. NUCLEAR REGULATORY COMMISSION
(6-nM CONDITIONS (continued)

Page 3 - Certificate No. 5942 - Revision No. 6 - Docket No. 71-5942

5. (b) (2)(vii) 6,200 gm U-235, provided the fuel is in the form of MURR TRTR
type elements containing not more than 775 gm U-235 per element;
loaded and spaced in the stainless steel fuel shipping basket as
described in MURR Drawing No.1228, Sheets 1 thru 5. Revision 0.

| Fuel elements shall have at least 150 days cooling time since
| last reactor operation.

(3) Maximum quantity of radioactive decay heat per package

(1) 6,500 watts for dry shipments, or

(ii) 1,500 watts for wet shipments, provided that the cavity shall
contain at least a 1,000 cu in air void (at standard temeprature
and pressure) at the time of delivery to a carrier for transport.

.

(c) Fissile Class III

Maximum number of packages per shipment 2

6. The radioactive material must be in the form of fuel rods, or plates, fuel
assemblies, or meeting the requirements of special form radioactive material.

7. Shoring must be provided to minimize iOvement of contents during accident conditions

. ' ' '' U($
' ' ^of transport.

'

8. Prior to each shipment *the silicone rubber lid gaskek(s) must be inspected.

This gasket (s) must,be~ replaced if inspection shows any[must be sealed with
defects or every twelve

(12) months, whichever. occurs first. Cavity drain line
plug.' 4

appropriate sealant; applied to threads of pipe,ff:U <3 .

,4'
n

i 9. The applicant must confirm annually that;the pressure relief valve is operable
j/ m) ( y j Qat 100 psig. "

.c

When needed, sufficient' antifreeze in thel)cas s; hall be used to prevent damage
r, ,

10.

of any component of this package'due t,o ezing.j [.w .~.2. :: 'e n

11. The package authorized by sthis cert'ifi diis hereby approved for use under the
general license provisions"of ,10 CFR pl:12E2|#

Q)
v

;.(j [ N;<
y - sr,

\12. Expiration date: June 30,1985. O| % -

h.}\

'$ || ~,j ~s [ ?v
a

.

:

J 131
1
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w som staA - u.s. NUCLEAR REGULATORY COMMISSION

| I** CoNomons (contmew
| .I
I I

I

| Page 4 - Certificate No. 5942 - Revision No. 6 - Docket No. 71-5942 I

I

I I

I I

I I

I REFERENCES |
| |

|

| General Electric application dated March 18, 1980. I

II

I Supplement dated: August 10, 1982. ;

I University of Missouri letter dated March 20', 1980. |
,

|
| Appendix 6-A regarding University of Missouri's quality assurance program is not

I
| considered part of this application. I ,

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

|

[b +v
Charles E. MacDonald, Chief | ;

1 Transportation Certification Branch !

|
Division of Fuel Cycle and ;

flaterial Safety, NMSS 1

y

SEP 0 61983 ,948 8f5Gjf, !-

Date:
|

W~y;V
sq,, |c.
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|
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NMC FOpel413 MEAR REouoRY comsses
CERTIFICATE OF COMPLIANCEEn n [FOR RADIOACTIVE MATERIAL S PACKAGES c

1 e CE-.rlFICATE NUh0SER b REVISION NUMBER e PACKAGE eOtNTsfiCATeoft scAnne R dPAGtsaAensR e tot At esimenen PaoaO:

5950 4 USA /5950/B( )F 1 3 h

2 PREAMBLE
a. Tnis certincate is lasued to certify tnat tne packagmg and contents described inttem 5 beto.. meets tne apphcable safety standards set forth 6n Title 10. Code of

Federal Regulations. Part Tt, " Packaging of Rad +oactive Materials for Transport and Transportation of Radioactive Material Under Certain Coeditions "

b inis ceruncate does not rei.ev. me consignor from compnanc. . m any r.quiremoni or me e.guianons of ine u s. ooperiment ce Transportation or omer
n

.ppucabi. reguietory ag.ncies inciuding me govemm.ni ce any country inrouan or into .nien ine pacmage . ii be iransported.

l I
* ';'S, c,',",',"|c^',5,'84SSu'f0,,'"' ''$'$ o' * S^''" "N^''$'8|' T,'y,o',"4,*,;;;|c^#,83,it,J" @c^"o"c,,,o,, j;,, ,, , ,

Battelle Columbus Laboratories Battelle Columbus Laboratories application
i 505 King Avenue dated August 7, 1981.

Columbus, OH 43201
0

I
; s OOC Er ~uM.'a 71-5950 I

4 CONDeflONS
inis certificate 6s conditional upon fulfilhng tne requirements of to CFR Part 71, as applicable, and tne conditions specified below. [

(a) Packaging F[
''

(1) Model No.: BCL-4

(2) Description

1 Steelencasedleadshieldedshi hpackage.iied, bolted closure, lifting and
The package is provided

with recessed plug-typpgifd dnd'

tie-down devicep and relief valve, vent'. e, and drain line penetra-
tions. Containmetit for the conterds is p ided by an inner can
assembly or,py.haterial in special form. gackaginghasdimensions,
weight, andghielding as follows: A

Exteqior height, in
~

r,D y.
/)64:B'D Eite ' diameter, rI / 26.

42. 3b Cavj ightftrl 1.
( Cavi ame(er in ;( .4 6.s

h o Ed' t 3 1 b /'413, b :Inc1 270-lb skid)(f) v/| .j.

O 2$ L r *

The packag Ng isicons ructeh ydacaccor$nce wiW attelle Memorial
InstituteDg6 g No. CLg detdfand W V. D.

i o +
| Y S**M
i
I ,

,

i

a

1
133
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sesec Postes 810A U.S. NUCLEAR REGULATORY C004441SSION
m CoNomONS (cermed t

Page 2 - Certificate No. 5950 - Revision No. 4 - Docket No. 71-5950 ;

<

5. (b) Contents
:

Type and form and maximum quantity of material per package.

Byproduct material, source material and special nuclear material not to ,

exceed 400 watts dect > 'mt in solid metal or oxide form packaged within an <

inner can assembly or ' a material meets the requirements of special form <

radioactive material and limitations on fissile loading for the Fissile <

Class as follows:

Inner can assembly:
<

| <

| Battelle Memorial Institute Drawing No. BCL4-49, Rev. C.

Fissile Class I 650* ;|
Fissile Class III 2000* ;

*(gramsU-235equivalentmass)

(c) Fissile Class I and III
' R E' g blQ :

Maximum number of packages "
One/ (1)y'

|per shipment for Class III

6. The U-235 equivalentNss must be determined by the fM11.owing method:
yx

U-235 equivalent mass equals U-235 mass plus 1 75 times U-233 mass plus <

l .60 times PuJnass. Q'4.N Tf
At the time of delivery of the]Ioaded packa{ge/;f:r

_.

L. , ;. . .6: .

C) V,

package contents'must be (1) dry (contents off. inn;a carrier'for transport, the h;7. to
er can assembly must not decompose

up to a temperature of 750'F) and. the fissile < material unmoderated (H to X
1 atomic ratio lessnthan'2) 'and (2) so' l sited .that the. dose- rate will not exceed 1

10 millirem per hour at three (3) feet {pom the external siirface of the package. ;

, , 'li )| Q j~ =~,

8. The maximum gross weight of the' cavity contents must' not' exceed 180 pounds

(inner can assembly, radioactive material,;etc}; . C3
3 .{,*,

' g-D
/,tQ

,
' g c

,

.) > r

*
. , , 't, v'.o, , .

I |
1

L
1

h

I h

1,
4
:

E

:
l

1 134
1
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Nec Pones ste4 19.S. NUCLEAR REGULATORY COMMISSION :

su CONDITIONS (contmuod/ g

Page 3 - Certificate No. 5950 - Revision No. 4 - Docket No. 71-5950 r
i

I

9. In addition to the requirements of Subpart G of 10 CFR Part 71, each package p

must meet all of the acceptance and periodic tests specified in Section 8.0 of J
this Application. h

The following item in the thermal acceptance tests (8.1.6) is changed as follows: [

[

(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. !(_

10. The following item in the Test Procedure (8.1.3), Section 8.0 of the Application, ;

is changed as follows:
:

g. Remove pressurization line and insert plug in pressure port according to
the loading procedure. Use teflon tape or other compatible sealant in
threads. |

11. The package authorized by this certificate is hereby approved for use under the |
general license provisions of 10 CFR 971.12.

[

12. Expiration date: September 30, 1986..,| '' li p
- P

- :

%7,

F
REFERENCE J,,

N
| Battelle Columbus Laboratories application dated Augus,t,7,' 1981. E

NUCLE

FORTHEU.S.t)j'ARREGULATORYCOMMISSION
:4 ,c

'a'

..,

MMTNb
Charles. E. HacDonald, ChiefL

-

Transportation Certification Branch
Division of Fuel Cycle and 1

Material Safety) NMSSy :
SEP 0 61983 .s''

,

Date: y <

i ,

:

L
>

] F

1 4
q ":
, :

n
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" " " " " " ' * * ' "

CERTIFICATE OF COMPLIANCE
vo crR " FOR RADIOACTIVE MATERIALS PACKAGES d

f I a cERTitict.TE NUMBER D REvtSION NUMBER G. PACKAGE IDENTIFicATBON NUMBER - d PAGE NUMBER . TOT AL NUMBER PAGE5

i 5957 11 USA /5957/B( )F 1 6 !!
k PREAU64(
l' a inis certiricate is iseu.o to certity inai in. pacmaging and contents o.scrio.o in item s eeio.. me is in.apphcani satet y sianoaros set voren in riti. t o. coo. l

[j|, of Federal Regulations. Part 71. * Packaging of Rao oactive Materials for Transport and transportation of Radioactiv. Material Unoer Certain Conostrons "

1|
I b inis certihcare ooes not reheve the consignor from comphance with any requirement of tne regulations of en. u s O.partment of Transportation or otner )

appi,caos. r.guiaiory agence. inciuoing tr . government av any country enrouan or into .nicn in. pacmage . ii n. transport.o. L
1;1 E

,

I

li l -

* '"'i#PIfEE^e'O*a'''i a%.".P'''' ' ^ **''" ^**"'''."'rTa' Auo',"E0Ec'#83?M"O70A'fPT"cAtoN" ' '

T Battelle Columbus Laboratories Battelle Columbus Laboratories application ]j 505 King Avenue dated June 11, 1980, as supplemented, tj

i Columbus, OH 43201 tr
f t
1 71-5957 L,

1| . . oecket NUueEn : ;l

t -

i]l%[ a cen.noNsin,s certie cai. .: conosiionas upon fuiviihna in. requir.rn.nts of to ct A Part 7t. as apphcani.. and tne cono t.ons speciti.o n.io.

1j s t
(a) Packaging l

){
p

j(1) itodel No.: BMI-l
' T ji
;1 (2) Description I

: 1 t

] A steel-encased lead shielded shipping cask. The basic cask body is a [L cylinder 33.37 inches in diameter by 73.37 inches high fonned by two ![
a concentric stainless steel shells whose annular region is filled with ||'f lead. The outer 1/2-inch thick shell has a 0.12-inch thick plate spot li
:J welded to it, providing a 0.06-inch thick air gap insulator. The

b'lil inner shell is 15.5 inches.inside diameter by 54 inches inside length,

i}f
The cask lid is a stainless steel'weldment having 7.75 inches of lead fshielding. The cask lid is secured to the cask by twelve steel studs

[
y which are welded to the cask body. The cask is provided with a drain I

1 line with needle valve and plug, pressure gauge, and a pressure ||J relief valve. The total cask weight, including maximum contents of :I
l 1,800 lbs, is 23.660 lbs. il

J l

(3) Drawings f
11 l'

1 The cask is constructed in accordance with the following Battelle i
1 tiemorial Institute (BMI) Drawing Nos.: 43-6704-0001, Rev. B; and il
} 41-4409-0003, Rev. B. j
f I

d I

% l
i

J +l

| |[|
^

.

-
g

1 |
4

|s
,

I

b l
i

1; I

l|'
I

l 136 I
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COND|TIONS (continued)
'

1 I
'

| |
Page ' - Certificate No. 5957 - Revision No.11 - Docket No. 71-5957

|
1 2

1 |
1{
} l

i

1| S. (a) Packaging (continued) |I|
1

|I
| (4) Product Containers

||
) The various authorized product containers are constructed in accordance !
j with the following Drawing Nos.: !I
I |

j|I1| (1) Inner can assembly as shown in BMI Drawing No. 00-000-421, |
ji Rev. C.

| (11) Basket AssembT) at sfowrt}i pMI Drawing Nos. BCL-000-500,!,

Rev. Cl3000-50 , Re'v nd 0048, Rev. A.; j

1 (iii) Femi Fuel Element copper casting aseembly as shown in BMI l
| Dr' awing No. K5928-5 0049D, Rev. to g 12, 1966.

i

) (iv ' Basket Assembly as shown in BMI Drawi o. 1020. Rev. B or )ii GA' Drawing No. 9590001, Rev.3A, Failed-fuel assemblies nust
1 Qj be sea 1# welded in aluminu '9ejstsinless , steel tubes with !I
l
l-

g wall an'd 'en'd cap;.thickne s lof at least.0' 015 inch. Ii

fC ),' 3+ 1

-j TV) Basket' A'i,s)p ly def.in[edMI[DrawingN BCL-000-500,
p Rev.,A [as modified ~bil awing Nos. 00 00-236, Rev. C, a

i and'BCL-000- v8 -'#s M i
I @ 8.3 l 'l(fage can(: defined' tty BMI Drawing No.

V > I'
1, (vj) Basket Assem A o I
I 00-0004391,< . 80 I
j; (j) 580R,0019-01?A fe, #| Atomic.Jnternat.lA' nal Drawing No. A!HL,jEreshctively. v

(vii)T* Inner can assembly asisbown~ in Union'b)D O'/Ia D 4M I
*

1

ij Carbide Corporation I

1| 'D$rj $ ti

1 wing No. 101501,"R6v. . V >l

lj (b) Contents
]l T 4 s.4 h ?y l|l

y

{i
(1) Type and fom of materla? A D

g

i
lj (f) Intact irradiated MTR- or BRR-type fuel assemblies containing I
I not more than 200 grams U-235 per assembly prior to irradiation.

|Ij Uranium may be enriched to a maximum 93 w/o in the U-235 |

isotope. Active fuel length shall be approximately 25
|g

j

J inches. p
1

1
1 (11) Intact irradiated Enrico Femi Core. A fuel assembly containing

|i
I not more than 4.77 kgs U-235 prior to irradiation. Uranium
| may be enriched to 25.6 w/o in the U-235 isotope.

p
1 I
) I
I

| '

I I) I 1
) I !
J l
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CONOIT|ONS (Continued)
~ 'W Muen

I
Page 3 -- Certificate No. 5957 - Revision No.11 - Docket No. 71-5957 I

I
( i
J l

t
[

5. (b) Contents (continued) !
W i

(| (iii) Greater than Type A quantity of radioactive material which may I
( 'include uranium enriched in the U-235 isotope, U-233, plutonium,
l| as metal, oxides, or compounds which are thema11y stable up to j'!

f 600'F. Plutonium in excess of twenty (20) curies per package
I; '

i

[
must be in the fom of metal, metal alloy, or reactor elements. l

!I <

l| (iv) Greater than Type A quantity of byproduct material meeting the I(

ji requirements of special fom radioactive material. |
Greater than Type %iqufftRy'of |h (v)
as metal, V , or comp'Dnds (byproduct naterial in nomal fomoxides'' o hich are themally stable up to I

*

lj
600*F. e- %d, lil; V ip ,1

! g! I

the(Application (pp. 6-23 through 6-24(c))ribed in Section 6.6 of||
Irradiated Triga Type fuel assemblies descI (vi)I

.. )

1 (vii) !rtadiated'S80R fuel elenents 0.56 inch' 00 by-18.7 inches long by i|
'

~

l
II1 40.010-inch: wall sthickness of Hastelloy-N. The) fuel material is

Ai 7 'i I
[U.ZrH fully :endiched in U-235.' hs,

'

lsu - ( q,q ) )
(viii) < Intact irradiated CP-5, fuel a$st4blies contai'ning not more than ||gt 176 grams Uf235%p,er-assembly; prior /to irradiation. Uranium may

i be enriched to'a ma imum 93,w/o"in the U-235 isotope. Active ;g
2 P ja~ 8.51jnches. -

4 I'| Cfuel length shall
odd ' 'l | !)|| g cy

Solid nonfissiletfirg|a,t y'Q' Cf
I

d ate ardware 'which may' contain encapsulated(1x)
fission monitorsi t UJ -|!

/ xa' c, ,
Irradiateduraniumoxide.wa'sie.m

~
enriched An.the U-235 isotope up I(x)'

to a'noininal 93 w/o which are thermallyLstable up to 800'F. I
,
' v f) y I

1
J (xi) Irradiated uranium enriched in the U-235 isotope neeting the

|
requirements ePspecial Aform radioactive material. |n n m ,

l! (2) Maximum quantity of material per package i
i
1The minimum cooling time of each fuel assembly and rod is 90 days,

1 maximum decay heat generation per package not to exceed 1.5 kw, and |
1 the external dose rate not to exceed 10 mrem /hr 3 feet from the external y

J surface of the cask and: ;

j u

D (1) For the contents described in 5(b)(1)(i): I
Ij Ih Twenty-four (24) fuel assemblies as contained in product containers

i specified in 5(a)(4)(ii) or 12 fuel assemblies as contained in !
product containers specified in 5(a)(4)(v). i

' i;
I

II
|| |

l' I
l! 13A I
r i
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~ '' ' ~ '

'~

i I
f Page 4 - Certificate No. 5957 - Revision No. 11 - Docket No. 71-5957 |
6

1
i

|| I
|

$ i

|!
>

5. (b) Contents (continued) ||
|I
|| (ii) For the contents described in 5(b)(1)(ii)-

d

|l
i I

li One (1) fuel assembly as contained in product container specified i

{i|
in5(a)(4)(iii). j'

I| (iii) For the contents described in 5(b)(1)(iii): g
1: :|I! 480 grams U-233_or 480; grams,Pu-239 or 800 grams U-235 as contained

)lr
| I! in product container. specified in 5(a)(4)(1).

jll gG* U
/ i

)i (iv) For the@ont'ents described in 5(b)(1)(iv):
m

,

|!
i

I' 3 #n |
1| Gamma sources securely confined in the cask cavity to preclude I|

'8; secondary impacts during accident conditionDof transport. j

/
{ Thennals heat generaticn rate is limited to '200 watts. l

}(i
i

,'f % .n *yy }
*~

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

F) l
a'Q) f': )y'

g m- '

|| s Contained in pr_oduct containers;specified in 53)(4)(1) and IIi limited,to 200 thennal: watts.J / - -
N;r i

l-

( .,,N W6 '

|I
-

|| (vi) For thelcontents 'descr{ bed {in(5(b)(1)(vi): 3
.

1|!
i 'n: 'd!?g) 4'? . .,^ h( Thirty-eight;(38 fuel 'as)seMblies as' contained.,in product containers

q
3

a
lj specified in-5(a (4)(iv)WFuel.; assemblies with an initial enrichment I
I
d; (U-235 in U) of greater than 70 w/o U-235 are' limited to 19 1

assemblies per product containerO! Shipments' of less than 19

}|i assemblies with a U-235 enrichment greater ~than 70 w/o may be i|l|
| combined with assemblies of 70 w/o Um235"or less provided: ;( x/38 + y/19 1 1; x = no. assy's g 70 w/o U-235, y = no, assy's s
y|| >70 w/o U-235; d. Ii

,
-

- s. -
p

j (vii) For the contents descriNd in 5(b)(1)(vii): |
!! Twenty-four (24) fuel elements per can and six sealed cans per !( basket as described in 5(a)(4)(vi). Each of the six cans may al' contain up to 818 g U-235 and 158 g hydrogen. The cask is limited II to 4.908 kg U-235. II I

| (viii) Forthecontentsdescribedin5(b)(1)(viii): |
1| I| Twelve (12) fuel assemblies,
I!

e
Ir Ii l

i l
F

i
1I i

I,
I

|| 139 I
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| CoNDIT|oNS (continued) s

I g

71-5957
. |f Page 5 - Certificate No. 5957 - Revision No.11 - Docket No.' ,

N|
'

.I iI
i !g

'

I . || i

5. (b) Contents (continued) j j(
i !g

n (ix) For the contents described in 5(b)(1)(ix): !g

!Ii
I Themal heat generation rate is limited to 200 watts. !I

(x) For the contents described in 5(b)(1)(x): ij
g'

Inl I

E! Twenty-four (24) containers each limited to 352 grans U-235 as n

l' contained in product containers specified in 5(a)(4)(vii). The ju
I decay heat per container is ; limited to 20 watts. The containers el

||II| nust be leaktliested in accordance' with Union Carbide Corporation

| letter da'ted November 17, 1980. */ ,x !

1| - , ,
r y

\| (xi) For,the contents described in 5(b)(1)(xi);(?.a| p

s ,1
l; Twenty-four,(24) capsules each limited to 100' grams U-235. ili

,- g .. y ji-
I, ,

' ( \1-U y[,j | (IjandjIII [ '!|| (c) Fissile Class ,

j 1s ; O II d
J;

s

(1) Class'! c'A For_the contents specified in 5(b)(1)(iii) I
t s

'J,andlimited..in5(b)(2)(iii), I
l H

|I|-|! m * |||
,

,%j'%IT111 Q?. -

(2) Maximum number!of. 4 4 Fog the contents specifiedlin 5(b)(1)(1), i|
i|

l

packages per'. shipment (1 Syb)(11),= 5(b)(1)(vi), 5(b (1)(vii), ias Fissile Classfilhtd6Lb)(1)(viii) ;5(b)(1)(i )), and 5 b)(1)(xi);g

II! ,andilimited!in:5(b)(2)(i ', 5(b) 2 (ii), a
" L,5(b)(2)(vi), S(b)(2)(vii , 5(b)((2 (viii),il W >( .

I
$ v' ,

(,; , 'S(b)(2)(ix),~and5(b)(2)(xi): ||

h )
,

One (1) package. Y !
|| 5 |. %

6. For item 5(b)(1)(iii), mixtures ofifisdile;sterial are authorized, provided the
.

i

@f following equation is satisfied: |
'

h 1, whereh! h ++

1 I
I X = Grans U-233 to be shipped I

II Y = Grams Pu-239 to be shipped

| Z = Grams U-235 to be shipped [
I

hl 7. Except for contents described in 5(b)(1)(11) and 5(b)(1)(iv); and limited in I

I 5(b)(2)(ii) and 5(b)(2)(iv), the cask n,ust be shipped dry. l

I I

I \\

: | |

li

Il |

|| |

l l'

|
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3
" 'coNotitons (contonued;

I.

j Page 6 - Certificate No. 5957 - Revision No. 11 - Docket No. 71-5957 b,:
b

I
:i jI.' in

; 8. If the cask contents of 5(b)(1)(fi) or 5(b)(1)(iv) are shipped wet, the licensee !g
t

|gmust confirm that the pressure relief valve is operable (set pressure - 75 psig). R

When needed, sufficient antifreete in the cask must be used to prevent damage of ;b

| any component of the package by freezing. j

|)|
9. Loading and unloading operations of the contents described in 5(b)(1)(lii) and

| ;, limited in 5(b)(2)(iii) must preclude contact of water with the contents.
'

il
t 10. The presence and effectiveness of the Boral poison plate in the Basket Assemblies il

as shown in BMI Drawing Nos. BCL-000-500,Festents prior to first use and records
j8Rev. A; 0048 Rev. At and 00-000-236,

Rev. C, nust be verified by neutron mea'su j1
' maintained of such verificat'iont 'Verificat'ionlof the presence of the Boral must !g
; be made in each subsequentise, b'? . !I

g N> < p. ||
q 11. Contents 5(b)(1)(i) ~and 5(b)(1)(x) nay be mixed provided^the sum of the product

containers and fuel { assemblies does not exceed 24. "[g j|I
j 12. Contents must behiecurely confined in the cask cavityclio preclude secondary )

~

' impacts during accident conditions of transport / N 'I

Prior to each bse adequacy of containment v/ k
(,) 'It,' e 8 ~N .3

13. essel must be demonstrated by perform- R
,

It ance of the leak test descri
y $ (in Sectiop 7.'l}lll'of the application.

I|Gasketsandse(als(cask,andTg .=yfy
pp ,

fue Jcanister) inustibe [eplaced at least every 12 g

,

14. i
' months or earlier if visible degradrioMoccurs; > I

'- .

Js o
'
q] q|fijt -b i.a.

15. The package auth91 zed'by3his ciirthicale }ib berebk5pproydd for use under the }I
general license ~provisionsjof 10 CFR 97,1112W ZF '4 1r

7 t

16. Expiration date: Ju[1 31, 1985.

G REFERENCES y,

i se v i

1 Battelle Columbus Laboratories app 1,1 cation dated,sJune-11, 1980. 'I

|
' o X rH

1 Supplements dated: August 25, 1980; November 23, 1982; and June 13 and December 28, ;p
! 1983. ju

ilGeneral Atomic Company supplements dated: August 3 and September 1, 1982. j
'

FOR THE U.S. NUCLEAR REGULATORY COMMISSION |
|

| Charles E. MacDonald, Chief j
| Transportation Certification Branch i

Division of Fuel Cycle and I
. Material Safety, feiSS I

Date: MUI
- 1
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3 CERTIFICATE OF COMPLIANCE I
Ti" " ' t - FOR RADIOACTIVE MATERIALS PACKAGES I

e AEYrSION NUMBER c. PACKAGE CENTIF6 CAT 60N NUMBER a PAGE NUM8ER . TOT AL NUMBER PAGES

f
1 a CERTIFICATE NUMSER

|5971 4 USA /5971/B( )F 1 3

| t eRExuSLE _.
g

i s. Tnis c.rtificat. is is.u.o io c rt.fy mat m. pac..g.no ano cont.nts o.scrio.o in: tam s b.io.. m ts m. appiente eety stanoaros s.i sortn . Tm. io. coo.oe ;
F.o.ral R.gulataons. Part 71, "Packagmg of Radioactiv. Mat.rlala for Transpoit and Transportation of Radioactiv. Matanal Unoer C.rtain Conditions? g

I b Thes c.rtificat. do.s not r.hev. tn. consignor from complianc. .itn any r.quir.mont of tn. regulatrans of tn. U.S. D.partnet of Transportation or otner |
1 appucabi. r.gutatory agenc.es. incieno in. gov.mm.nt of any country inrougn or into .nien tn. packso. .ui n. t,anspori.e. g

|
x |

'*

I. -,,-
,,

j 3 THIS En F# TE i SUED ON E BASIS OF A SAFETY ANALYSIS RE T OF TH E C,ES O APPL CA ION

| General Electric Company General Electric Company application dated |
'

l| P.O. Box 460 February 20, 1980, as supplemented. y

I Pleasanton, CA 94566 |
.!gi l -) ; _

% y
.

[4
1

,

t'l x c.OOCxtTNUMSER 71-5971 '

'

|!
. 4 CONDITIONS

Tnis c.rtshtat. is conoitional upon fuf'illing in. 'equir.m.nts of 10 CFR Part 71, as apphcabl., and tn. conditions sp.cifi.d b. low.
| |
1 5 ! ;
I (a) Packaging g

I I
(1) Model No.: GE-200 gI *

I I

| (2) Descriptiorn |
! A steel encaled lead QieldeW If in cask. The cask is a double- 1

If walled steel cirqulir cylinder l'/ inch diameter by 53 inches high |
,

abity7-5/8-inchdiamelegby37incheshigh. Approximately y| with a central
5-7/8 inches b lead surround the central 96vity. The cask is equipped gI *

I with a cavi drain line and lifting deviceOClosure is accomplished |
U> by a silicStd1 rubber gasketed and bolted s. teel ead filled plug. For I

less'st liners may be inserted I

f additionC)shieldi lead-filled staig%onsi
,

protective jacJt ng of an upright |in the ggK cavi| >

pe,nybq,tto 'asedJ protru(Thg box section diametricall;ii| circul ylinder. ~
t cally $w

ja'cketaret!_pestoasquarepides attac i1 - across e tcp a
5-3/8 inches high by |I pallet Dimensioii,s th pr.otec .

I ide:. he bo g . lon./ I
/4 hibhes aqdpperpa)l~et?fs'(The auter cylindrical\ 37-5/8Haches 47-1Tl inches square. The I

| diametgis*

I
. i - maximum weigh he9ad%1 rq tstapprb 'atel g 0,000 pounds.

, p.. jy .

,- ~

lq
i o + 1

| h * .& 4 |
n r im

1
-

|

| i
*

" | |
1 ,t i
I g

I I

( I
I

I I
i

I
,,
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FORUS1SA U.S. NUCLEAR REGU:.ATORY COMMIS810N
(64 CONDITIONS (continued /

Page 2 - Certificate No. 5971 - Revision No. 4 - Docket No. 71-5971

5. (a) Packaging (continued)

(3) Drawings

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

129D4756, Rev. 0 12904758, Rev. 0 |
129D4757, Rev. 0 129D4759, Rev. 0* |

*All components are.to be considered safety related.

(b) Contents I

(1) Type and form of material

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

(ii) Solid nonfissile irradiated metal hardware, reactor control rods
(blades), and reactor s. tar _t-up sources.

,

- O M b ?p.

Maximum quantity of mateiral per(packag$ t(2) e

Radioactive (decay heat not to exceed 780 watts and 500 grams U-235
equivalent mass. (U-235 equivalent mass equals U-235 mass plus 1.66
times U-233 mass plus 1.66 times Pu mass.); p

Plutonium in exceks' of twenty (20),cd$1e5 per a$ckage shall be in the-

form of petal, metal, alloy,70r; reactor; elements. )

(c) FissileClaN /
y' ~ . d.v/epg II

*

s. ,f 5
Minimum transportdndex to'beishown on" label ' ' ' Co.nt_ents 5.(b)(1)(i):

# ., . e 3 3r .. # -

- a- 4 mm

. A- . ,' y .,y ,_ [;% og. ' g
l 2:3131~? -r

6. Shoring shall be provided to minimize' movement;of contents during accident
conditions of transport. ; iW ' '( 4-', p:,( , '-

7. At the time of delivery-bf the loaded package to a7 barrier for transport, the
package contents shall be dryfand,the fissile' material unmoderated .(H to Xs

atomic rstio less than 2). N R ~%
'"

8. Prior to each shipment, the silicone rubber lid gasket shall be inspected. This
gasket shall be replaced if inspection shows any defects or every twelve (12)
months, whichever occurs first. Cavity drain line shall be sealed with appropriate
sealant applied to threads of pipe plug.

143
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|| U.S. NUCLEAR CELULATORY COMMISSIONmacrona ceA
r+s3s CONDITIONS (continued)

g

| I

I Page 3 - Certificate No. 5971 - Revision No. 4 - Docket No. 71-5971 I

I I
,

I I

I I

I I

I 9. The package authorized by this certificate is hereby approved for use under the i
i general license provisions of 10 CFR 971.12. I
I I

II 10. - Expiration date: June 30, 1985.
I I

I I
I I

REFERENCES i|

I I

I General Electric Company application dated February 20, 3980. I

I I

| Supplements dated: August 26, 1980; and July 18, 1983. I,

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

| euJ 1

| Charles E. MacDona d, Chief |Transportation Certification Branch i|
i Division of Fuel Cycle and i

1 Material Safety, PNSS I

I I,

I Date: JUl29E ,p1 M i~ C [", i
..

I

I NG, |
I d' ' /' ,. I

I & i) I

1. W "" g ', |
'

| 2 |,

A || W ^, s 2

//.| '4j 3s .
".- 4 ) [f/'

,
g/

I !. * Q, ' g u,s<

c ;U 3 nI - ~, _ \ 'd,

I t i'

|
~~

t* . - W[dY
g ^\ L12>

, ; y i'

.h*

, ,,

[o}f'f,c ''b' ,JJs |fI[) ,

g c s. % ii ,

{| || ,| ' |% gI '.
-

.a g| .,, emq
^

| 4 g
,,

O I,y[e 4)
I ") i ,

I, ,

i fa mm
% p |i

1' -- a u II Y ( "";

I i
l |
I I
I I

|
| I
N I
I I

I I
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l

I U.S CERTIFICATE OF COMPLIANCE
" "" " " " ' " "

I e cFa n FOR RADIOACTIVE MATERIALS PACKAGES ,

. t e CERTIFICATE NUMSER D REVISION NUMBER c PACKAGE totNTiFICATioN NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES :

[ 5979 5 USA /5979/B( ) 1 2 :

I z PREAustE
I a. This certificate as issued to certify that the packaging and contents desenbed initem s below. meets the appeicabie safety standards set fortn in Title t o. code of
| Federal Regulations. Part 71. * Packaging of Radioactive Materials for Transport and Transportation of Radioactive Matenal Under Certain Conditions? '

I b This certificate does not resee tne consignor from compliance with any requirement of the regulations of tne u.s Department of Transportation or other,

I appi catse reguistory agencies, inciuding the govemment of any country throuan or into whicn tne package will be transported.

||

* '"'*JEe"IIto s'v'E*.'**YJ' fo"o,.".I***'* '' **''" ^*^''''S "'Tlfdd,"!EE$fTi8N Ef"0" ORT o'RTIk" cation
' '^ ' '' ^ " "

s t T

| Alpha-Omega Services, Inc. Alpha-0mega Services, Inc. application dated,

g 16220 Gundry Avenue June 1980, as supplemented.
'

g Paramount, CA 90723
| 71-5979
|
| c. occxET NuM8ER

|
;

a coNomoNs
inis certificate is conditional upon fulfilling tne requirements of 10 CFR Part 71, as applicable, and the conditions specsfied below-

| (a) Packaging*

I (1) Model No.: 5979
t

6

| (2) Description
,

I
I

A shipping container for teletherapy, fJng approximately 38" x 50" x 40".
cobalt sources. Configuration ofI the outer container si ;bodliG Easu

f The box is lined wit 4.5" of plywood, wit 0.125" outer steel shellg
g welded to an e4teri'or angle framework. T verse strips across the
| bottom facil(tale use of a fork-lift and li y lugs are provided at
I: the four top p rners. The inner shield vesse ,ig essentially a 24"
|

diameter, ad- Three differentcylindrica blu(illed, barrel-shaped configuration.gQnser caps proffde flexibility to
accommodqt severa1[ fs and bolted e| z'e and. shape sources. (t)ross weight isapproximitely 5,00 L T

| (3) Drawings 3 fp

Thepack@ng stitcle9 I d a# o anc k'th Aiiiha-0mega Services Inc.
| Drawing N9s.,: 00 M 'Rev7 y l' .Rev. OMb092,.(dv. 0; and 0093,

s

Rev. O. V t.1 -
,

ga

I
. ;

'

i % #'

,

: % ++
i

i
I I

I

|i

I
'

I

; I .

I
'

| |
| | '
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I

u.S. NUCLEAR REGULATORY COMMISSION
| |

une rona eten
CONDMONS tcontinwd0*h

g
1

|
- |

I

| Page 2 - Certificate No. 5979 - Revision No. 5 - Docket No. 71-5979 i
.

i
i

I
I g
i

|| -5. (b) Contents
II

I (1) Type and form of material i

i
i
I Cobalt 60 or cesium 137 as sealed sources which meet the requirements I

l of special form radioactive material. |
i

g (2) Maximum quantity of material per package |'
I

1 15,000 curies Co-60 or 3,000 curies Cs-137, with decay heat load not i
i

|
I to exceed 200 watts.

I
I lLifting eyes shall be covered or blocked to prevent use as tie-down attachments.
| 6. I
'. The shield vessel closures shall be equipped with gaskets. j
i 7.

. |
l
I 8. Bolts used to secure the shield vessel closure caps shall be secured against i

I
I loosening by vibration during transport.

I
I

1

9. The package authorized by this certificate is hereby approved for use under the| I

' general license provisions of 10 CFR 571.12. '|

July 31, 1985." E' is E(i /
isI d,/ _ ii 10. Expiration date:

I
wjs g*

a s- p I~p I-'

g' * REFERENCES s,
I

i
g s _ 9

Alpha-Omega Services, Incp ap'1,1ca_ tion dated June 1980,
' ' _4. |i p

I Q Rr g
| . .:

-- - -
O (..

(g[4;/ ; ;
I Supplement dated: April,12, 1983. x , .s :'

m y
i _

)W('mFOR,/;b[U.S. NUCLEAjR REGULATORY COMMISSIONTHE I'

Ig ,' - s I
-

g

g a v;u 'O\ T W, - .,

or
,

i
<,1- ,g e- ~

I
> .

es, MacDonald, Chief |

y* Transportation Certification BranchI
>

|
,

I '
<

I
| A s , ,Divisiorif of Fue1JCycle and'

I

'P. Material Safety, WSS
Iwg

! ' I
.

I SEP o f 1983 /

I Date: pp g' p QT y
,

i ; W 'r |
I

I
I

I I
I I
I II I
I I
I I
I II

I

h I
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mac roam sie u.s. NUCLEAR REGULATORY COMMISSION |
aan CERTIFICATE OF COMPLIANCE .

'o cra n FOR RADIOACTIVE MATERIALS PACKAGES
* a CEdTIFICATE NUhe8ER b REVislON NUMBER c. PACKAGE IDENisFICATf0N NUMBER d PAGE NUMBER e TOTAL NUMBER PaGES :

5980 8 USA /5980/B( )F 1 4
2. PREAMBLE

'a This certificate is issued to certify that the packaging and contents desenbod initem 5 below, treets the apphcable safety standards set forth in Title 10. Code of
Federal Regulabons. Part 11. "Packagmg of Radioactive Materials for Transport and Transportation of Radioactive Matenal Under Certain Conditions "

b This certsfacato does not reheve the consignor from comphance with any requirement of the regulabons of the U.S. Department of Transportation or other p
apphcable regulatory agencies, inCb$ng the govemment of any country through or into which the package will be transported.

t

a r7s,c,E,Rr;rgT,E issuggE sasis Or a s4FEry aNatvsis,nEgigt,sygggigOgRg c,* giO ,N ;, ,

| General Electric Company General Electric Company application dated :

P.O. Box 460 October 10, 1979, as supplemented.
Pleasanton, CA 94566

71-5980.. oOcKEr NUM ER

4 CONDITIONS
,

This certifscate is conditional upon fulfilhng the requirements of 10 CFR Part 78, as applicable. and the conditions specified below. '

'
(a) Packaging :

(1) Model No.: GE-600

(2) Description '

A steel-encased lead shielded} shipping cask. The basic cask body is a
cylinder 34 inches .jn !disineter 'bf49'.]?,, inches high formed by two
concentric steel ~ shells whose annular regjon is filled with 6 inches'

of lead. The3 cavity is 20-1/2 inches ID by)46 inches high, 3/8-inch
thick stainlpss steel cylinder. A recessed plug-type cask lid, consisting
of a stee1Neldment filled with lead, is secufed to the cask body by

'

six (6), inch-diameter steel bolts. A-silico~ne rubber gasket provides
the sea A prote5tive jacket consistingfof a "dobble-walled structure

h thick er the cask and& a steel;cstbon steel-plates 4s'placedpillet bf;ifhht (Mk2-inch diter steel bolts.
of 1/2-

The casQas one (1);,{ cask {nch dia(rpstir4 drain li
~

bolted
f2- from the cavity to

the ouget shell., The fF$h 46th the upr t position. The

totalWghto heiphcRiga a p (}5 1 23, pounds when loaded,

m" p% 6 %y y G pc
wg a .go s=n a9

Ml!k)P q ,*ocv/ .'

/ ~

Y 4 . ,y &,4 5n m

|
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7--..----.....-----......-........---------....3NaC fores eleA U.S. NUCLEAR RESULATORY COMMisslON
@n CONDmONS (contimand)

g

I I

f Page 2 - Certificate No. 5980 - Revision No. 8 - Docket No. 71-5980 )
i

I I
I I

! 5. (a) Packaging (continued) |
I I
I (3) Drawings y

I I

f The packaging is constructed in accordance with the following General I

i Electric Company Drawing Nos.: 129D4742, Rev.1; 129D4743, Rev.1; I

I and 12904744, Rev. 1. |
1 a

I Lifting and/or tie-down devices which are a structural part of the j ,

|
package must be in accordance with the above drawings. |

I i| (b) Contents
| |I

| (1) Type and form of material y J
U

~
l

I (i) Byproduct material and irradiated special nuclear material in y i

|
solid or solid oxide form, but specifically not loose powders. I
Contents are to be clad, encapsulated or contained in a metal I

g
encasement of such material as to withstand the combined effects I

,

'

i Iof the internal heat load and the 1475 F fire with the closurei
I pre-tested for leak tightness. Also, byproduct material and |
| irradiated special. nuclear material meeting the requirements of ;
I special form radioactive material. I

| | ,

Neutron. s'urces meeting the requfrEments of special form radioactive I(W oi l
i material . ,~

'

I'

g A I
I (2) Maximum quantity of material per package

II

|
Plutonium' in excess.'of twenty. (20)- cu' ries per package must be in the I
fom of-metal, metal, alloy ~or reactor fuel elements, and I

g

g .f, \p O I
,

i (1) Fo'r the contents' describe'd in15;(b)(1)(1) the maximum decay heat |not to exceed 600 watts and'the fissile content not to exceed 500 1

| gr'ams o'f U-235, 300 ' grains!U-233, 300 grams:Pu, or a prorated |
'

1 quantity of_ each such that;the sum of the ratios does not exceed g

j unity. When the_ corit'e'nts!ofJthis paragra'ph are in the form of I
irradiated reactor fu'el, 'the fuel must have been cooled .for a I

g ~

1
i minimum,of 90 days, and no more than 10',000 ci of noble gasess Imust be-available for release from the3fue rod plenums. The

cask must be leak tight to 1 x 10~3|,atm-cm}/sec under normal |
I
1 x

1 conditions <of transport; or
,

g 1
i

(ii) For the contentis de'scN6ehin 5 (b)(1)(i) the maximum decay heat
'

not to exceed 600 watts and the fissile content not to exceed I
g I
q 1200 grams fissile provided: (1) the fissile material is contained ;

I in standard waste liners constructed of 5-inch Schedule 40 pipe | |
1 with a maximum inside length of 39-5/16 inches, (2) no more than ;

'ii four such liners are shipped at one time, (3) each liner contains u

| no more than 300 grams fissile, and (4) the cask is provided with I T
a positioning lattice to maintain separation between the liners. |

| g

|
I

148 1 4
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U.S. NUCLEAR REGULATORY COMMISSIONg
. . . ... . ... .. . . .

INnC FORGA tieA
CO CONDITION 8 (continued)

Page 3 - Certificate No. 5980 - Revision ho. 8 - Docket No. 71-5980
| I
I I
l- |

| (iii) For the contents described in 5.(b)(1)(ii) the maximum decay heat |
I not to exceed 50 watts and not more than 500 grams U-235 equivalent i
I mass. The external dose rate not to exceed 1,000 mrem /hr at . |

| 3 feet from the surface of a package without internal shielding. I

|
I5. (c) Fissile Class II and III

I .

I (1) Minimum transport index to be . 'For the contents specified in
I shown on label for Class II 5.(b)(1)(1)andlimitedin
I 5.(b)(2)(1). I

,

| |

f I8.4'

|| |

| (2) Maximum number of packages For the contents specified in |
I per shipment for Class III 5.(b)(1)(1) and 5.(b)(1)(ii) |,

I and. limited in 5.(b)(2)(ii) and I

| 5.(b)(2)(iii). |
| ! Two (2) |
| | |

| 1 6. The U-235 equivalent mass must be determined by the following method: I

U-235 equivalent' mass equals U-235 'mak$ h16s',1,6,6 times U-233 mass plus 1.66 times

|
"Pu mass.'

i

| -,
i

I 7. Package contents must'be ' dry and the fissile materidi unmoderated (H to X atomicg i
i ratio less than 2). @ Q y

I n . . /, I
I 8. Neutron sources in" meeting,the. require 11ents of special form radioactive material |

| shall be packaged in a 5 w/o boron-polyethylene 7,fner (G.E3 rawing No. 12904745, I1 D

i Rev.1) and placed'in the cask', cavity (') (p h |q/ ,o u-

For packaging of n.eutron sources, the"cav;ity) rain 1.ine must be closed with ai ,.

| 9. i
q plug with a melting temperatureiof,200f and the cask | cavity must be dry before i

delivery of the packagento a carrie'r'i[j )l ts7N'
' d' > II '

.

- O ~ '!{| 9 II

| For packaging of other than1ny'stron' sources'O thejsask muQ'be delivered to a I10.
carrier dry and the cavity drain ~line.pust be~ciosed w h a plug which will |maintain its seal at temperatures up.to at'least 620'F,gJg

q i

| Priortoeachshipmen,khesilicon11. b er li gask s) must be inspected. !
I This gasket (s) must be r'eplaced if inspection show's 'any defects or every twelve (12) |

AI months, whichever occurs first'.' Cavity. drain line must be sealed with appropriate |

| sealant applied to threads of pipeiplug. I' I

f 12. For packaging of neutron sources, 50 times the measured neutron dose rate at 3 | ;
I . feet from the surface of a cask must be less than 1,000 mrem /hr. | !

I I I
I I )
I I

,

I I

I I

I I
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| u.s. NUCLEAR REGULATORY COG 8tflSSION rmac eonu stea
| we conomons kontinuee . :

|

I

I Page 4 - Certificate No. 5980 - Revision No. 8 - Docket No. 71-5980 :
'

I =

I

|

| 13. The package authorized by this certificate is hereby approved for use under the
I, general license provisions of 10 CFR 971.12.

| 14. Expiration date: December 31, 1984.
I

I

I REFERENCES

I l

I, General Electric Company's application dated October 10, 1979.

i Supplements dated: May 21, and October 8, 1980; November 14, 1980; and April 5, 1983. {f
=

l
FOR THE U.S. NUCLEAR REGULATORY COM ISSION

<

|
l
I

:=
i Charles E. MacDonald, Chief :
|
1

Transportation Certification Branch :

1 Division of Fuel Cycle and =

1 Material Safety, NMSS
I _

Date: SEP oatot f,. ;I

|
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I

waC ronu ne u.s. NUCLEAR REGULATORY COMMISSloN I
I CERTIFICATE OF COMPLlANCE [usi
| io CFR n FOR RADIOACTIVE MATERIALS PACKAGES [

e TOTAL NUMBER PAGES'I
. 1. CERTIFICATE NUMBER D REvtSION NUMBER c. PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER

|I 5984 3 USA /5984/B( ) 1 2

I 2 PREAMBLE (
l .. Tnis certiescat. is ino.d io cortity inst in. packaging and contente d sene.d initem s e.io., m t in.appncani. av.ty standards .t torin in T ti. io. Cod.or [
| F.deral R gulations. Part 7t. " Packaging of Radioactiv. Matenals for Transport and Transportation of Radioactiv. Material Under Certain Cond:tions" [i

l - o inis certificat do.s noi reisev. in. consignor from compiiance witn any requiremoni of the reguiations of tn. u.s. o partment of Transportation or other t
I appucani. r guistory agence... inciuding in. govemment of any country enrouan or into -nicn en. packso. wiii e. transported. L
I E
I i

I * '"'*dE P ED BY | s vie a ' " TE'" ' ' ' "'' ' ^" ^"^ " " ' "
a .T O IC E CT C EF O l P tCATION.

| J. L. Shepherd and Associates J. L. Shepherd and Associates application I'

g 740 Salem Street dated September 12, 1974, as supplemented. f
I Glendale, CA 91203 [
l {

*
c DOCMET NUMBER

g 4 CONDITIONS
Il Tnis c.rtificat. Is conditional upon fulfdhng the requir ments of 10 CFR Part 71. as apphcabi.. and tne conditions specified b. low. (
l {
l 5 (

| (a) Packaging [
N [
q (1) Model No.: 5984 [

l I
I (2) Description [
| L. . O r~ nI Aprotectiveoverpack|whichprovides# 1mpact resistance, and thermal l

f resistance for its. contents which ar'e' dontained within a single snug- f
| fitting shielded > inner Type A packaging.7The overpack consists of a

[
l vented-steelNacketed, laminated plywood outer container. Dimensions [j

1. of the overpack are approximately 28" in diameter by 43" high and the {

|
plywood thickness is approximately 4" on-the sides and 6" on the top [
and bottoiii/ The total weight includin<j weight # the contents is I

| approxigiately 1,78.0; pounds. f' / f Q fN
y n / , ,t ' . Sp O pi i 1~ *

q

| (3) Drawings { r j( 1
r 4 y yjg y [|

The ovefpack ,i(' constructed in actordance;with Jql. Shepherd & Associates
,

l s [f 3l DrawingsNos. A-0068-2C-l'ind -006822C.t'w ~ r

f. % -0> r; i oO ;st . n
W <, '

m -y s
The inner = shielded containerli construbted in accordance with J. L. I

Shepherd &1 Associates (Drawing 1No.fA30068-lB o,r,(DOT Specif'ication 7A [
y
g
q packaging.YThe special form source' capsule is constructed in accordance r
I with J. L. Shepherd & Ass 6ciates' Drawing t{oOA'-0068-10 or to meet the r
N requirements of special form radioactivetmaterial. F'

f
1 i '

Cu
| %,

.gAv r
I; es r,

I !
I

u
r

I C

, I' C

! I L
i 1 ;

I |
1 ii
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nne cones sisA U.S. NUCLEAR REGULATORf COMMISSION
1** CONDmONS (condnued -

y

I i

1 . . i
I ' Page 2 - Certificate No. 5984 - Revision No. 3 - Docket No. 71-5984 i
I I

I I

I I

! 5. (b) Contents
I

(1) Type and form of material |
' s
I Cesium 137 as cesium chloride sources doubly encapsulated in stainless |

| steel tubes to meet the requirements of special form radioactive
material.

|
i |

I

||I (2) Maximum quantity of material per package y

8 |

|
12,000 curies. p |

| f| 6. Contents must be positioned within a single snug-fitting shielded Type A packaging
| within the protective overpack. The Type A packaging must have a metal outer I ;

I wall and meet the requirements of 00T Specification 7A packaging. |
'

I 7. New construction of overpacks are not authorized under this Certificate of |
'

I, Compliance. |
I

|
i8. The package authorized by this certicate is hereby approved for use under the
I

I general license provisions of 10 CFR $71.12. I
I

I 9. Expiration date: February 28, 1985. |
|

I I
I I
i i

--

|- i
I

,1REFERENCES'
,j

!,|
J. L. Shepherd and Associates' application dated September 12, 1974.

.
.' Supplement dated: January 20, 1975. I,

I i

FOR.THE U.S. NUCLEAR REGULATORY COMMISSION |

| s4 UW |
Charles E. MacDonald, Chief I

q Transportation Certification Branch |
y

| Division of Fuel Cycle and I

I
| Itaterial . Safety, FESS'

.

Date: " E N3
I

I I
I I
I I
| I ;

| I || I
\ I

,

I I
I 152 I i

| i
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I

nne ronu sis
U.s. NUCLEAR REGULATORY COMMISSION I

I
oan CERTIFICATE OF COMPLIANCE Io cFR n

FOR RADIOACTIVE MATERIALS PACKAGES I

f
I a CERTIFICATE NUM8ER b REvtS3ON NUMBER e Pamas iMNTIF4 CAT 80N NUMBER d PAGE NUMBFR

~

. TOTAL NUMBER PAGES

|
5998 4 USA /5998/B( ) 1 2

| 1 PREAMBLE || a Tnis c.niricat. is inu.d to c nity inai en. packaging and cont.nis d scrib.d init.m s b.iow.m is in.appocabi. sar.tv sianoards set rortn in Titi. io. Cod. o, i| red.rai R.guistions. Part 7t. " Packaging of Radioactiv. Matenals for Transport and Transportation of Radioactes. Mat.nal Und.r C.rtain Conditionsa

I g

b rnis certificat. do.s not r.4 v. in. consignor trom compiiance witn any requirement of ine reguisisons of tn u s. o.partm.nt of Transportation or otner II applicabl. regulatory agences, includmg tn. governm.nt of any country tnrougn or into wnsen tn. packag. will b transported |
| |

|
| 3 THIS CERTIFICATE IS ISSUED ON THE 8 ASIS OF A SAFETY ANALYSi$ REPORT OF THE PACKAGE DE$1GN OR APPLICATION

a PREPARED SV(hame end Adfresst b TITLE AND IDENTIFICATION OF REPORT OR APPLICATION I
| General Electric Company General Electric Company application N

| P.O. Box 460 dated February 21, 1980, as supplemented. || Pleasanton, CA 94556
1 |

|

1 1
71-5998 1k c. DOCKET NUMBER |

a CONOtTIONSI
|

Tni. c.nificat. is condinonai upon euivilnna en. r quir. nts of 10 CFR Pan 71. as appHcabi and tn. conditions sp.cife.d below. |
* |

| (a) Packaging |

| | (1) Model No.: GE-400
|l |

|
| (2) Description |
l y

i

I!
| Steelencasedleadshieldedshippjng, cask. A double-walled steel i

i

cylinder protectivedahkatt encloser the#c}ask during transport.
c It is I

| bolted to a steelipellet. The cask is osed by a lead-filled flanged || plug fitted with.a silicone rubber gasket and bolted closure. TheY
aI physical descr.iption is as follows: 'O II T +p Il' -

Cask height, in'~ 24.1 j pI
.-

Cask diameter, in 20.0 > I
| Cavityt}eight, inh.w\ 3.0 /g#

~~-

<; q' l
Cavitydiameter, ink)'_C2.4

.g

| Lead shielding, in: s.f 8.3 ' A |i
g Om ,i Protectiy'e jacket height,< f' "29.~7j ff R |n ,

1

Protective jacket width,}in g'800W 6 ','p. '2.09.7 |
--*

weighf. lb % It3, @ R
| Packagi652

(3) Drawingsh 1y
M qm - . Ev h>p [

, s - g
Thepackaging,isconstructedin?acco'rdancewitMthefollowingGeneral ,I

Electric Compagy Drawing NosN'
' ||

I p/, Q,Q* iI
|856B880, Rev. 7 106D3983, Rev. 2 II g

106D3980, Rev. 2 4 ,178B9960s Reh 0 I
| 277E411, Rev. 2 't '"''

|i
I i
I I
I I
1 . I
11 I
1 |
| I

|
| || 153
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IU.S. NUCLEAR REGULATORY COtMelSSIONNRC FORM 01eA

|<wn conomONs (continued)
|

! Page 2 - Certificate No. 5998 - Revision No. 4 - Docket No. 71-5998 |
| |

| |

| 1
i

| S. (b) Contents I

l

! (1) Type and form of material |
I I

I (1) Byproduct material meeting the requirements of special form i 1

'

I radioactive material; or I

I I

I

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

I I,

I (2) Maximum quantity of mateiral per package |

I I

I Radioactive decay heat not to exceed 400 watts. I

I I

6. Shoring shall be provided to minimize movement of contents during accident I,|
i conditions of transport. i

| I

I 7. Package contents shall be delivered to a carrier dry. I

I I

I 8. Prior to each shipment, the silicone rubber lid gasket shall be inspected. This |

I

| gasket shall be replaced if inspection shows any defects or every twelve (12)
months, whichever occurs first. Cavity drain line shall be sealed with appropriate |i
sealar.t applied to threads of pipe; plug { g p| ,

,

I I

I 9. The package authorized by this certificate is.hereby., approved for use under the i
I general license provisions of 10 CFR 971.12. " C. |

| .v r- i

f 10. Expiration date: Jtil) 31,1985. p |

! [) - )<J REFERENCES [ |
'

| : 1f , :S ; / //1 (e is.
I General Electric Company application dated February;21,1980. r) |
|

- . i s,c I
-,

-

.; * ;~;' fj: ~.

.g,e, $, I
,

g

26? 1980.-} q g!
Supplement dated: August '

, I
y

-

; vis -
.

EAR REGULATORY COMMISSION

, ....., I9 ':

?\hf(FORTHEU.S.'NUCL |
i|

- *

}|%
*

m| ,
,

| WQf y |
;

I . iCharles' E. MacDonald, Chief Ie .

| '//' . ~ Transportation Certification Branch
s

I

Division of-Fuel Cycle and j|
|

', _ Material Safety, NMSS y
'

,

! SEP 0 G 1983 !
'

Date:
I I

I I
I I
I I
i 1

1 1

1 1

I I
l i

fj h
I154
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I __________________________________-__________________,
I | .

nac ronu sts
U.S. NUCLEAR REGULATORY COMMISSloN II CERTIFICATE OF COMPLIANCE I

v2>
i

B io CFn n
FOR RADIOACTIVE MATERIALS PACKAGES I ,

r.a CERTIFICATE NUMBER D REVISION NUMBER c. PACKAGE iDEN TIFICA TION NUMBER d PAGE NUM8tR

e TOTAL NUMBER PAGES ]p[ 6002 2 USA /6002/B( )F 1 2
I r PREAustE

I
I a This certif6cate is issued to certify that the pack aging and contents desenbed initem s below. meets the appucable safety standards set forth 6n Title 10. Code of

|Federal Regulations, Part 71. " Packaging of Radioactive Materials for Transport and Transportation of Radioactive Matenai Under Certain Conditions "
0 |

1
b. This certificate does not reheve the consignor from comphance with any requirement of the regulations of the U.S. Department of Transportation or other

apphcabie reguistory agencies. inciuding ine government of any country enrouan or into which ine package wiil be transported. j||I
I I

I
3. THIS CEXTiflCATE r$ ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACMAGE DESIGN OR APPLICAtlON

a, PREPARED BY (Name and Address); b TITLE ANO IDENTIFICATION OF REPORT OR APPLICATION I
| U.S. Department of Energy Safety Analysis Report for S3W/S4W New || Division of Naval Reactors Subassembly shipping container dated iN Washington, DC 20585 October 28, 1968.

3I I

N l
71-6002 Ig e. DOCxET NUueEn y

y 4 CONDITIONS

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

R

* I
| (a) Packaging

|

| (1) Model No.: S3W/S4W New Subassembly 1
i
I

| (2) Description
|

N: The S3W/S4W New Subassembly shipping, container is fabricated from a Il

43-1/2 inch length of jASTM A'-312-304L6; inch Schedule 40 seamless pipe.
|A 6-inch 150 lb-s'ocke~t type flange is welded to each end of this pipe.
g

Both ends of the> container are closed with,an end plate and eight 3/4- g
10 CRES bolt''and nut combinations securing enth end plate. One of the I
end plates *iricorporates a 0-1S psi pressure, gage and a 7-10 lb relief I

| valve. Eightllugs are welded to the OD oflthe' pipe body and are used
|for liftipg and' handling the containergGross we'ight of the packagingg g

g is approximately'28plbs. ,y \ ,
(~)t- >N .

l~

%,h{W
. 3[$ !(3) Drawings ( f,

n 'h & IV-
The pac) aging 1Econstructedrin accordance;|with treatinghouse Electric |

I ,

Corporation Dr; awing Noso90lf63ORev.2s901F340?Rev.C,and901F459; I
N s

0
-

A b |N '3 . ,]s[. . u~' w is

Ku

, n - -)-

| Sgge |N

N i
I I
N I
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U.S. NUCLEAR REGULATORY COMMISSION, , , ,

CONDmONS (condnwd
, g

i I
I Page 2 - Certificate No. 6002 - Revision No. 2 - Docket No. 71-6002 |

| |
, r

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

I Unirradiated fuel assemblies of the following type, 8

I I
,

'

| (i) S3W/S4W Core 1 new subassembly. |
| | '

s (ii) S3W/S4W Core 2 new subassembly. I
I I <

1 (iii) S3W/S4W Core R2 new subassembly. I
I I

| (2) Maximum quantity of material per package |
| 1

y One fuel assembly as described in 5(b)(1)(1), 5(b)(1)(ii) or 5(b)(1)(iii). I

I l
i

I (c) Fissile Class III I

I I

|| Maximum number of packages per shipment: 6

6. Expiration date: March 31, 1988. !|
I I
I REFERENCE >' ' ' I

I I

I .3afety Analysis Report for S3W/S4W New Subassembly, NAPD-0P(R)S-2894 dated I

I

| October 28, 1968. J ,g-)
- .

, ;,.
I; .' FOR THE U.S. NUCLEAR REGULATORY COMMISSION
l 40 - l|| ~.<

| 9 ' ''.
/ I, ,

%
Charles E./MacDona d. Chief |i ,

Transportation Certification Branch |:|
| Division of Fuel. Cycle.and |

~

I ,(Material Safety, NMSS- 1

I SEP 0 61983 'I i ; 'r , A I'

IDate:i
-

,

I v I,

I I,*

s, .,

|
,

I S,. v

I| ,

-
.

''

|1
I ,-

|I
~

9|

I 'l
I I
I I
I I
I I
I I
I I

I I

| |
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! _NAC FORM sts U.S. NUCLEAR REGULATORY COMMISSION lI CERTIFICATE OF COMPLIANCE ifm2 |

| Io CFJ F'
FOR RADIOACTIVE MATERIALS PACKAGES |I

|

| r
1 a CERTIFICATE NUMBER D REVISION NUMBER c PACKAGE IDENTIFICATION NUMtlER d PAGE NUMBER e TOTAL NUMBER PAGES

L 6003 6 USA /6003/B( )F 1 5 k
h 2 PREAMBLE

I .. Tnis eertificate is .ssued io cert,fy tnat tn. packaging and contents described in item s beio.. meets ine app.icau.e suety standards set torin ia Titre io. code

f[
1i of Fedml Regulabons. Part 71. Packagmg of Radioactive Matenals for Transport and Transportahon of Radioactive Material Under Certain Conditions "

j |!

@[f
b. This certificate does not reheve the consignor from comphance with any requirement of the regulations of the U S. Department of Transportation or other

I; apphcab6e regulatory agencies, including the government of any country through or mio which the package will be transported
||
r .III 't
g 3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSl$ REPORT OF THE PACMAGE DESIGN OR APPLICAftON [e PREPARED BV (Name amt Acktress A b TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

| U.S. Department of Energy Safety Analysis Report for M-130 shipping [,

g Division of Naval Reactors container dated December 30,1968, as g
g Washington, DC 20585 supplemented.

{tI .
'

!-

I e cOCxET uuusER !~ ' | ' 71-6003 I
I < CONDmONs

. >-
.

?I
.,

This certificate is conditional upon fulfilhng the requirernents of to CFR Part 71. as apphcable, and the conditions specified below

gi s. y |t
.

i g/3

.. i[
| (a) Packaging f.

| m
,

H-130~ ' |1
A.

..

| | (1) Model No.:
.

. 'N; - |
;,..

|gI! (2) Description i 'i h
.

L,

'|
| y e / + -

s t
The M'130 shipping container-is an uphight cylinder;84 inches in '

) diameter by 158 inches overall het ht iicated from either carbone a finned 1-inch thick. outer, shell fab
, |h

- nThe. container %11s consist of
|

| steel, carbon' steel-with stainless steel clad, or ss.1d stainless jlI steel),10 inches. of lead shieldins and a l'-inch, thick inner pressure
f|I vessel-(fabricated from' carbon 'stbeliclad with stainless steel). The
'

,

| top of the, container is covered with a shielded closure head which is
bolted to'the contain'er and. sealsi thh"p(r~cssure ve~ssel . y

An accessg!
q opening with"a bolted shield' plug is provide _ddn the closure head for !|I

loading and unloading spent fuel, eqi {
ll Thepressurevessel?Nasan.insidediamIterof55 inches. The central I

f region contains a secondary heat exchanger (not used during shipment) |
q surrounded by a 1/2-inch thick carbon steel backup cylinder 29 inches |
| in diameter. The annulus which remains between the backup cylinder I
I and the pressure vessel provides a space 13 inches wide and 130 inches i
I high for spent fuel. The spent fuel is contained in the annulus by I

| module holders designed for the particular core to be shipped. |
i i
I I
I I
I I
I L
I I
I L'

I I
'

I
Iu

I I
I I
I |
| 157 I
I |
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1; page-2 - Certificate 'No. 6003 - Revision No. 6 - Docket No. 71-6003 l
I-

.

1
IIj -
I

I[ 5. (a)' Packaging (cont'd) gg

ili
l' .(2) -Description (cont'd) I
I I

j'n|
- The container has external penetrations to the pressure vessel for

steam and water relief lines and a fill and drain line (which areg.

si capped during shipment) and a pressure sensing line which remains open g

|| to a pressure. gage during shipment. The container also has penetrations 1

I; which do not open - to the pressure vessel for secondary heat exchanger - 1

1; lines (which are capped during shipment) and a temperature sensing I
Il line. #i

Il n
p C o[afjexchanger and associated !thhhh For LWBR spent fuel If11hnts*,#

structui es have\ e'e6 removed, external penetrations plugged and seal Ib
~I!

,

lj welded, and an! external shield and energy absorber added during I l

l modifications. $i

li ch |
|i The conta'iner i_s supported on its transport vehicle by an "A" frame

!;l -
m

|| struct6re. Gross; weight of the loaded container without its support gs
i

|| structure is approximately 228,000 pounds.- l.
/ u gl

. W'[l !
|| . . . , ,

y) 1 (N [ g f(3) Draw @.gs
/( Q -k

The packaging .is' constructed ~ in acc)ordance with General Electric
, . .A : '. __ g

(1 Drawing Nos.'247E209,TSheet,1, ReCR;; Sheet. 2, Rev.T K; Sheet 3, Rev. y
y

3

I! T; Sheet 4,1 Reg. U; Sheett S 'of 5,C Rev'.~ F -and .247E228' Rev. F. I,-

wm: r J {${ ;K @ II;
For LWBR spentJuel shipm{ nts*, th'e container has been modified in

,

f l1

|; ~

e i

accordance with5WestisghouselEle'ct' tc~ Drawing ll76J48, Sheet 1 Rev. G, jr

Sheet 2(Rev. E'and in external energy' absorber added in accordance gg

I with Wesfinghouse Electric ,0rawing ' 525E32, Rev. 'A. y

i; /[j |1,

1, (b) Contents A S 11

/ tg

f: (1) Type and form of ma'tIerial,. A .jy Y |n eg
el Irradiated fuel assemblies, activated corrosion products and structural |
|| parts containing up to 40 gallons of residual contaminated water. The i

I; fuel assemblies and structural parts are of the following types: 1

1 I

| (1) S3W/S4U fuel subassemblies of core type 2. |
I I
| (ii) SSW fuel modules of core types 2 or 3. g

d. I
l' (iii) S5W corner fuel modules of core types 2 or 3. I
I I

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

' I
Ib.

I I
I I
I I

II 15e lli
11 I

. . ... . . .. s



wmmrammusenwenmmmen

h,.
* ' '

~

h
'

conomons < continua >
I

I Page 3 - Certificate flo. 6003 - Revision No. 6 - Docket No. 71-6003
~

gi
? I
I l

i|5. (b) Contents (cont'd)
||

||
i

gj . (1) . Type and form of material (cont'd) il' I

(v) DIG renovable fuel ' assemblies of core types 1 or 2. (

!|!
(vi) SIC /S2C fuel modules with control rods. |

|
i

I; (vii) SlC/S2C peripheral fuel modules. ~

(viii) S3G-3/3A fuel module with or without control rods. f
. (ix) SAD cell. -

t 9 y
I! (x) S3G-3/3A irradiated thermocouples and thermocouple cases. Y
Hj

N| (xi) iLWBR blanket fuel modules. !8

f;
i

(xii) LWBR reflector fuel modules. 7 !

(! .
-.. \

d (xiii) LWBR seed ~ fuel nodules. I
g:

, h

f (2) flaximum quantity of material per package [_

h (1) 52 fuel ' assemblies as ,describSd in. 5(b)(1)(i).
r .; - Ir

Hj (ii) 12 fuel ^ assemblids' As ' described .in~ 5(b)(1)(ii) or 9 fuel I
H; assemblies as described' in 5(b)(1)(ii) and 4 fuel assemblies I

~

Hi asdescribed~in~5(b)(1)(iii).? '|Ni . , ' . snf (iii) 6 fuel assemblies as described in 5(b)(1)(iv) and |
y

|

q|!
q 4 fuel assemblies as described in 5(b)(1)(v). |'

! I
d (iv) 9 fuel assemblies as described in 5(b)(1)(vi) and i

h|
H 8 fuel assemblies as described in 5(b)(1)(vii). |

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

g; (vi) 9 fuel assemblies as described in Sib)(1)(viii) and one fuel N

i
N

assembly as described in 5(b)(1)(ix).
|

|I (vii) 9 fuel assemblies as described in 5(b)(1)(viii) and !
g{ one structure as described in 5(b)(1)(x). I,

I|! (viii) 3 fuel assemblies as described in 5(b)(1)(xi). I
1

|
I I

f (ix) 4 or less fuel asse ,blies as described in 5(b)(1)(xii). |
f (x) 6 fuel assemblies as described in 5(b)(1)(xiii). I
L a
l' Shipments shall be further limited by shielding and thermal requirements I
I as follows:-

|, "' i
o i

. . . . .. .. . . , . , ,. . .a . . ,,,, ,, .,

.
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I .
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,

I Page - 4 Certificate No. 6003 - Revision No. 6 - Docket No. 71-6003 jr
| >L

!!
1

||i -

|ri 5. .(b)' Contents- (co'nt' d) r
i i
I (1) Shipment of contents specified -in 5(b)(1)(iv) and 5(b)(1)(v) and |II limited in 5(b)(2)(iii) shall have a decay heat -load not to _ exceed {
| 33,500 Btu /hr per shipment.

g

i i
q; (2) Shipment of contents specified in 5(b)(1)(vi) and 5(b)(1)(vii) and !

|r|| limited in 5(b)(2)(iv) shall be made in a stainless steel M-130 container r
I and shall have a decay heat load not to exceed 18,960 Btu /hr per #
|, shipment. f
| (3)

Shi ment of contents $d in'5(b)(2)(v),(5(b)(2)(vi) and 5(b)(2)(vii) [specifiel |in 5(b)(1)(viii), 5(b)(1)(ix) and
5(b (1)(x) and limita

| I shall be made atta' time after shutdown as determined from Bettis ,[r
,

' l Atomic Power,, Laboratory report WAPD-0P(PP)S-4401 dated June 29, 1979 E
E and shall have a decay heat load not to exceed 28,620 Btu /hr for the (7 ;j shipboard (core and 30,000 Btu /hr for the prototype core, p

m

) (4) Shipmen't20f codtents specified in 5(b)(1)(1), 5(h)(1)(ii) and 5(b)(1)(iii) h i
I and limited in-5(b)(2)(i) and 5(b)(2)(ii)-shall be made no earlier [ |
N than ;7.2' days af ter; shutdown _ and shall;.have a decaytheat load not to I !i

Ni exceed 33,500 Btu /hriper shipment. i (' e E i

( ,5j'
, i

Shipment of contents 'specified -in,5(b)(1)(xi) and liniited in 5(b)(2)(viii) [
|

i ?(
.

I*

(5)
~ g

[Q shall have a heat loadinot,to, exceed 48,000 Btu /hr and a residual rii wated|quantityTnot to dx'ceedi4.6' gallons, t'

I
. mh M$1 13 ii :Shipmentiof contents st ecifi(ed ;in(5(b)(1)(xii) and" limited in 5(b)(2)(ix)-

t,
,.l (6) i [

[i shall hge a heatloid-notito{exeeed-3,672 BTV/hr.1 (,

| (7) Shipment'Abcontents $pebifiediiri 5(b)(1')(xiii), and limited in 5(b)(2)(x) h
~

I shall have'a heat load not'to exceed 27,600sBTU/hr and a residual r
I water quantity not to exceed 7.5 gallons. O I
N ||

| (c) Fissile Class Ar 4 4 47 4 III [-4 n .-

q Haximum number of packages per shipment: one r
i i
I 6. For shipments involving the contents specified in 5(b)(1)(ii) or 5(b)(1)(iii) L
I the M-130 package shall be inspected to verify that boron poison plates are in I

| the module holders. |
| 7. For shipments involving the contents specified in 5(b)(1)(viii), 5(b)(1)(ix) or r
1 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 I

| holder assembly.
[

| 8. Shipments shall be made in the dry condition, except for residual water as Ilimited in 5(b)(1), 5(b)(2)(5), and 5(b)(2)(7). tr
| L I
! IL 9. Expiration date: May 31, 1988. I
l i L
! 1

|| 160
;

l i_
|_

__
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r' -Page 5 - Certificate No. 6003 - Revision No. 6 - Docket No. 71-6003 h
y

b I
II I
!I
|II REFERENCES g

I ,1

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

| j1968.

| Supplements: Naval Reactor letters A#2256 dated Februar" 24, 1969 and G#1931 dated )
E- March 3,1969; General Electric Company letter 0NP-74520-526 dated April 3,1972; II

%I Naval Reactors letter G#3207 dated April 27, 1972; General Electric Company letter -

1 ONP-74520-528 dated April 28, 1972; Naval Reactors letter G#3250 dated June 6,1972; jbf
| G:neral Electric Company letters ONP-74570-635 dated October 25, 1972; ONP-74570-654 i

,

{!gdated December 4,1972; ONP-74570-666 datedT Dec~ ember, 12, 1972; ONP-74570-682 dated! g

q January 12, 1973; ONP-74570-698 dited sJa nua'ri '31 F197_3 ;r 0NP-74570-687 dated February 6,
| s: 1973; ONP-74390-65 dated Mar,ch'2671973; DLGN-85570-854 dated September 24, 1973; ||

|| DLGN-85570-901 dated January 10, 1974; Naval Reactors letter)G#4061 dated January 29, I
N 1974; General Electric Company letters DLGN-85570-924 dated' February 15, 1974; DLGN- I

I

li 85570-923 dated March 6r1974; DLGN-85570-969 dated May 24, 1974; Naval Reactors i
8

L
' I

'

| JTT-73 dated December (.vember 25,1975; General Electric Company)1etters ONP-74340-)letter G#4991 dated No
1],1975; CGN-85570-ll45 dated September 9,<1976; CGN-85570- ig

I, 1146 dated SeptemberL10,1976;;C0085570-1148 datedzSeptsmber 14, J976; Bettis Atomic ||,

4; Power Laboratory lette? WAPD-R(K)-1378 dated August 30.11976; WAPD-0P(PP)S-4401 dated |II June 29, 1979; NavalReactorlettersG#6197? dated (Julp 13, 1979; G#7136 dated in!

Il March 17,1982; andtWAPD-LD(CES)SE-181 dated September, -1981; WAPD-LP(CES)SE-96 i8
,

(Q
dated February,1982,;WAPD-LP(CES)tE-170-datsd"Ju'lyil981; and NavaF Peactors letter j

$, , %gI! b f d6 < '| #h% gftg ga lG#7582 dated September 7, 1983. ,,

| W M I
. ' '4 ^

h,
- wa6 L U.S. NUCl, EAR REGULATORY COMfilSSION II

'
a:k: . kY C;,f# {

|7, ,)g\ Q
,

q./-tM g 4A'
m

''
al e u o Iy

k Nj, Y f|~ |
4 " / 'i Charles E. MacDonald, Chief I
|

- Transportation Certification Branch 11
I S.h QDiv,isionlof ' Fuel Cycle and j
| ^ Material Safety, NMSS y

di ,
8! SEP 261963 I
I! Date: 1
I I
I p,

i tl
i I
I I
I 3
I I
l: I'

| I
I I
I I
# 1
6 1
4 1

1 I
I
I
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ISi CERTIFICATE OF COMPLIANCE
" "

to crR " FOR RADIOACTIVE MATERIALS PACKAGES
I e CERTIFICATE NUMSER b REVISION NUMBER c PACKAGE IDENTIFICATION NUMSER e PAGE NUhrBER e TOTAL NUM8ER PAGES~

6049 2 USA /6049/B( )F 1 3 '

2 PREAMBL
a. This certificate is issued to certify that the packaging and contents described initem 5 below, meets the apphcable safety standards set forth in Title 10. Code of

Federal Regulations Part 71," Packaging of Radioactive Matenals for Transport and Transportation of Radsoactive Matenal Under Certain Conditions"
}

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

I

* '"'*EEPEES^e'y'J'.'*,*".J' E"' '**'' " **"" ^*^''''*i TTE NO E0*E!!T8N EMEd" T OA*SPT" CATION |
'" "' '' '' "'

.

U.S. Department of Energy Safety Analysis Report for 426A and 426B |
'

Division of Naval Reactors shipping containers dated January 31, 1969, : |
Washington, DC 20585 as supplemented. ; '

71-6049 |
c. DOCKET NUhe8ER

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

; ,

S.

(a) Packaging =

] (1) Mo' del Nos.: 426A and 426B |
1
1 (2) Description

<

l
I1

unirradiated 55W C 'elit3 dor,C}jiitainers are used t.o ship and store newThe Model Nos. 426A ar4 p6B
e cWtMddy assemblies, new unirradiated '

s
S3W Core R2 fu su ssemblies, and nek.et irradiated SlW Core R3 core :cartridgeasesifies. The 426A container /t. basic design for this :
series of s ing and storage containers, i j horizontal cylindrical
metal weld t_73-1/2" diameter by 226 incties length. The container,

-

mounted oodEn~ kids, is 82-9/16 incheC hig nd weighs 6,000 <

pounds container i tial identical to the 426A.

yf th. ThD426Bcontainerwascontai in all s
made 2 nches 1 in 1n 'than the A) to accommodatethe noinger exiit lW/4JnktrU tsd core c ; ridge and weighs ;>

7,900geunds tie contain nab,1y , cons js of three major
subass 1e he' - eWO lower; sec n, and the cradle
which pport a rs t h l i. .conthigry as ly and supports the
new fuel se Th . >.1 ne s ght of e 426A container is =

27,960 1 b -

? CQ
'

'

Y,s |

0 +
%k+5,

,

f

1 : :
|

162 i
;

q :

9 7 - - - - - - - - - - - - - - - -- - - m m - - - m m - - - -- - - - - - - - - - - - - -- - - - - - upr e w- i
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fPage 2 - Certificate No. 6049 - Revision No. 2 - Docket No. 71-6049
(
I

I

(3) Drawing I
I

The packaging is constructed in accordance with Applied Design Company |Drawing No. 426A401, Rev. C.
[
l

(b) Contents t
. I

|
(1) Type and form of material I

I

Unirradiated fuel assemblies of the following type, f
I

(i) S5W Core R3 cartridge assembly, with all control rods installed [

and restrained in a fully inserted position with rod holddown I
caps. I

(ii) S3W Core R2 fuel assemblies, with covers of borated steel secured fin place over the assemblies, in, the S3W/S4W New Core Con'ponent
[Adapter Kit. [

l
(iii) SlW Core R3 cartridge assembly, with all control rods installed I

and restrained in a fully inserted position by a control rod I

,. _ (holddown plate.
.. MtGs >

(2) Maximum quantity .,0f material per ' pack' age , t

Onefuelassemblyasdescribedin5(b)(y(.i.5(b)(1)(ii)or5(b)(1)(iii).
p-

1) [

J \*

(c) Fissile Class ;: $ III I

,4 |.L
'v

/ g y ,/Maximum number /of pa'ckiges ,
[..

1. (, ,I one jper shipment:. ,_ .
;, 4

| \ ~, 1 Q l. '. /i
.

"
! 6. Expiration date: January 31, 1988 2 4 ) j f

, p j
- m ,.. a.

f, J } 7 J ) { 'f M , , ~t "'
5,

| t LREFERENCE j< h p
~4 lt! irM f' |Safety Analysis Report for 426A'and 4268 ship) ping'!containersp,NWAPD-0P(R)S-3105, dated

i
|

..
,

January 31, 1969.
]. 7p] 0~,, j
4.o.

@o
, c ,.

j C l
I

,
>

| "v 4 Ly I
n

! / s. M
' |I

'

|

|l
i[ '

.

I
i 1j l
J l

l l

a
s[j ,

] N3
- |

,
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Im c Fonu steA U.S. NUCLEAR REGULATORY COMMISSION
(6 AM CONDETSONS (continued)

Page 3 - Certificate No. 6049 - Revision No. 2 - Docket No. 71-6049
I
I
I
I

Supplements: Bettis Atomic Power Laboratory letters WAPD-0P-(R)S-3373 dated June 11, p

1969, WAPD-0P(R)C-71 dated March 6,1972 WAPD-0P(R)C-139 dated August 4,1972, WAPD- 1

OP(R)C-145 dated August 11, 1972 and WAPD-0P(R)C-164 dated October 6,1972. I
I

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

flCharles E. MacDonald, Chief
Transportation Certification Branch I

IDivision of Fuel Cycle and
Material Safety, NMSS |

SEP 0 61983 i !

j))|!
Date:

I i

I i

I I
I '

!
i )' ;\

, .,
I |L a~ ;,

m. . c ,,
' '; ||,% :

W r ,<; .g
4

-

||,n ,.,

w :-
,. ,

l

[$ |g
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1 |"'

\) Y, I
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.
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I NRC FORM 61s U.S. NUCLEAR REGULATORY COMMISSIONI CERTIFICATE OF COMPLlANCE lc 2>
| io crR n - FOR RADIOACTIVE MATERIALS PACKAGES I

i A cExtalCATE NUMBER D REvtSION NUMBER c PACKAGE IDENTWICATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES

6058 8 USA /6058/B( ) 1 4 !L
L

|f
.: PRE;.MBu

| e This certie.cate is issued to certif y that the packagmg and contents described in item 5 below meets the apphcable safety standards set forth m Title 'O, Code

| of Federal Regulabons. Part 71,"Packageng of Radioactive Materials vor Transport and Transportation of Radioactsve Material Under Certam Conditions "

l b in,s ce,ite.cai. does noi r.neve tne cons.gno, erom compnanc. w,tn any r.auiremoni or ine reguiations or ine u.s. oepartment oi Transportation or other J|i apphcable regulatory agencies. mcluding the government or any country through or 6nto which the package will be transported f| 4
1 !L

|| 3 1Hl$ ClRFIFICA.T,E 18 t$$UED ON THE, BA$l$ OF A SAFETY ANALYSTS,RE,P, ORT.OF THf PAC,K,cAreN O,GN OR APPL N,,ATION|y
4GE DESI

.-PAmo t N ~. 1a ~O ,OE~1. m POR, OR .~u reN

| U.S. Ecology Protective Packaging. Inc., application |

I| P.O. Box 7246 dated March 4, 1974, as supplemented. ;E
l Louisville, KY 40207 Ai
g. L

11 71-6058 t
I! . ooc =EtNuwka in ;'--(_i / i J

, , ,
i

l| a cONo.tiONS Is - 1 -
inis ceriivicate is conditionai upon vuivining ine regoriep.nts or io CrR part ri. as appncabie. and ine cand.tions specir,ed b.iow ]

g 5 ,3 + !t
g (a) Packaging -M O... fl
g 7 d r
4| (1) Model No.: B-3 . / "/ I.

q
. j, 47 ji~

f (2) Description
,

~ ]y ) _ [;f'? ~ g |
'

g; t- a > i
-

.

'
. p

e|
The packaging consists of a lead shielded steel wel,dment in the shape Ig

of a 'right hollow cylinderfwithia bottom and a recessed, plugtype ilgasketed and bolted lid.: The packaging provides a: minimum of 6 inches il
9 of lead shielding. Packaging

devices and a' drain to the(cen; features include lif ting and tie-downf
jtral cavity ;The maximum weight of the ;

y loaded packaging;is 30,000; pounds.*4
Jj '.% .f J ,1 j uj jtl %Qg,| " % i

(b . ,1

t;
The outer shell:is of a laininated steel, constructed and is 41 inches l1

j in diameter and 57 inches high. ;iTheitwo laminates are of plate material jl
il 1/2-inch'an'dt1/4-inch in thickness. Th'e inner shell is of 1/2-inch l

/|i
; thick steel ' plate. The internal cavity dimensions are 26-1/2 inches i(in diameter and'43-1/4 inches high. The lid ~is of the same construction i

4|
q as the sides and bottom and is secured;to the body of the packaging by I

twelve,1-1/4-inch diameter-by 2-inch'iong high strength bolts and i
4; sealed with a silicone 0-ring. I

'

t

|I '/ |
I! ;l
| ||
1 l

i
1

il
1 1
1 1
1 1
I I
I I
1 I
i |

1.I I
|
|
|
|
|
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CONDITIONS (continued)
' '' "^'

l
Page 2 - Certificate No. 6058 - Revision No. 8 - Docket No. 71-6058 |

|
I.

I
.

|
S. -(a) . Packaging (continued) ||

| (3) Drawing !
I I
I The packaging is as described and constructed in accordance with |
I Battelle Memorial Institute Drawing No. 9958-8501-0001E, Revision B or I

j Revision C, as amended by Union Carbide Corporation letter dated |
g November 3,1979. g

i i
I (b) Contents I

tfrjil R E G g j|
(1) Type and form of

| (i) Byproduc fid uranium enriched in h(U M 35 isotope U-233 or i

plutonium as solids, non-powder, and dry,_which will not decompose !g
|! at temperatures up to 575'F and packaged 1within DOT Specification 'II

1|
17Fsteel drums. O I|

3 sN ,- f 'f ;l
Byproduct-a uraniun enriched infthe'U-235' isotope, U-233 or 1I

(ii) b Wtonium)ich' meets the_r uf raments of special fom radioactive ||
fmeterial . |4[ ') ";,'' ) Jj ; '' ( gg

/ ( Ta f 1 b IM|, (Byproduct niate jal an'd uranium
~s| '

(iii) FU-233, or; pTytodiuni as solids,(enriched in'the-U-235 isotope,n'on-powder, andidry which will notI
I

',
I

|| (decompose'at terripehttu esT$to S75'F,(pockaged,within a nominal
g! T/2-inch' thick (24-1'nc '00l! polyethylene HigtG' Integrity Container |
g! | HIC).jIfqujdsmusti h' lidified jn' Chemtree" Iron Oxide mix in -ic
gj a-steel container M 5md11tltems, including glassware, must be |i

I plided in!$ gal ssteel''c6ntairiErsMnd compr,essed (as required). I
f u u < i t'9 4/ 9 |N

Maximum qua'ntity of matebiE1/p'ekpacka"gj |||
(2) ge

N M 4 I
g Forthecontentsdescribedin5(b)(1).(1)and5(b)(1)(ii): p

tsIthekikcay.Not to exceed 400

|! Forthecontentsdescribedin5(b)(1)(iii): |
N I

l
p The HIC must be limited to 200 A7 quantities of solidified liquid |
N radioactive material and not more than 50 A2 quantities of other i
N radioactive materials. The maximum thema1 decay heat load must not I

|| exceed 15 watts.

| >|i
i i
I I

|
'

i.

| |
N I
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CONDITIONS (continued) {

L

Page 3'- Certificate No. 6058 - Revision No. 8 - Docket No. .71-6058- |'-
L3
|-

{ 4

5., .(b) (2) (continued) [
For the fissile contents described in 5(b)(1)(i), 5(b)(1)(ii), and (5(b)(1)(iii) not to exceed the following:

||CFissile flaximum per flaximum ;f
Material Package (grams) H/X |1,-
U-235 350 500
U-233 200 450 L

Plutonium * 200 800 tc o3 d EG g ,r
f

of each fissi[_ mixtures such that the sum of; the ratios of the quantityf
or, pro-rated i

e'm'aterial to its maximum'pbr packaging does not exceed
unity, y t

s t
*Plutonfudin excess of 20 curies per package,mittit be in the fom of 3r
> reactor, fuel',' fuel elements, metal, or, metal' alloy,. ||

h W if//f
T(Q N

'
,-

(c) Fissile Class r II p i
~

ForcontentscontainingM}cialNucleaterfal: O I

--

H 'q %.w )I a
|

\ n. .wfajn i

Minimum transport''index3M gg ,s / e h I
8 ' '10.0 % Ito be shownjon labei 5 %d : = ' r hk - -

I
g 6. For gamma-emitting spe*c'iANfo'm 'ma' alsj {P tleastYinchesifadditionallead f

s, e 4 %j | ; 3 # <- ce .--- |e

|| shieldingmustbe"addedas|JFlifjrigt ori hillsides'.wf thin the',Jnternal cavity. |

& Q ,} WQ "2' - g |

|8.
,

The total weight of'the contents l'ncluding;additibnal'y-shielding as may be
7. lead I:

required shall not 'eiceed 9,000 pounds.4 ' I"

'
i Prior to each shipment e lid 0-ring shall be insp cted. The 0-ring shall be r

replaced with a new 0-ring iO~1nsp,ection shows hy defects or every twelve (12) |

' 7 p */I l_1 months, whichever occurs first. 'j1

I I

I!
9. The package authorized by this certificate is hereby approved for use under the I

general license provisions of 10 CFR 971.12. f
iI 10. Expiration date: February 28, 1985. I

L

| |
| i
!

[
| 1
! |
| [

R

h| |
| p

|
|

| |

'I |m
|| 1

kg m._,,_____________________________ !
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Nuc !nn'n e rint. " "' "~' '
gONOiTIONS (continued) . [-

'

1 I
I L
q Page 4.- Certificate No. 6058 --Revision No. 8 - Docket No. 71-6058 t
'

I
i - |
1. L
I

I -
REFERENCES I

| |

| |
| Protective Packaging, Inc. application dated March 4,1974. t
I

.

. I
I Supplement dated: August 12, 1974. L |
! ! !

j Battelle Columbus Laboratories supplement dated April 12, 1979. (,
,

hr- 'i
l Union Carbide Corporation supplements dated: November 3,1979; and December 21, 1983. [

':
. I

F0ft-THErU.Sr flUCLEAR REGULATORY COMMISSION r-

4 hD M U [j f (rW |

f M| % '| h
|

Charles E. MacDonald, Chief) |
*

Y Transportation Certification | Branch r
x ,, Division of Fuel Cycle' arid 4,g s

-4/ N cs Material Safety INSSf

Ktox n
Date: JAN06 M ~

[ $ '/T Y''g [At V,. [[-< / g 1,.j yg''
"rk(__& ::d Jii ,,'h J g $ j.s y, ,|
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f, ,

e wm f,ry;
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i
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,
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'

*
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i n t
i e
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N "" CERTIFICATE OF COMPLIANCE
" "

.3o Crn n FOR RADIOACTIVE MATERIALS PACKAGES ,

1 c, CERTIFICATE NUM8ER b REVISION NUMBER C PACKAGE 6DENTIF6 CATION NUM84.R d PAGE NUM8ER e TOTAL NUM8ER PAGES :

6078 8 USA /6078/AF 1 2 <

t PREAMBLE

8. This certificate is issued to certify that the packaging and contents described 6nitern 5 below. meets the applicable safety standards set forth in Title 10. Code of
Federal Regulebons, Part 11. Packaging of Radioactive Materials for Transport and Transportation of Radioactive Matenal Under Certain Conditions." '

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

PREPARE SYf Amr y bT E NI TSON EPOR R iCATION

Combustion Engineering, Inc. Combustion Engineering application dated
1000 Prospect Hill Road December 10, 1979, as supplemented.
Windsor, CT 06095

l

; 71-6078e. oOCxEr NuM8ER

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

* (a) Packaging

(1) Model Nos.: 927Al and 927C1

(2) Description

A steel fuel bundle shi.ppingicoyf4 ger consisting of a strongback andi
fuel bundle clampinga b_bly,'sh6ck@ynted to a steel outer container.
A minimum 1/4" hfqkr 5" x 6" x 8" h' gEQpel separators are bolted
between fuel les. The Model No. 927AF pbntainer is approximately
43" in diam by 189" long with an approxi e gross weight of 6,200
lbs. The 1 No. 927Cl container is approx ely 43" in diameter
by 216" lg with ap approximate gross weiglit J,000lbs.

(3) Drawing ()
The Mods 927C1donts'r!!areconbuctedinaccordance
withCop(Nos.927AhEngifiegfT6~c'.[ ]No.NFg4108, Sheets 1stio
thru4,gv. *

Y. 4 - t ,f
3 - -

-

s
'

ac s,

h $ . ,ht'

g*%' f+
o %*+4
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senc PomardieA U.S. NUCLEAR REGULATORY COMMISSION k
' ' ~Qz '{ CONDITIONS (continued)@M

fPage 24 Certific te No. 6078 - Revision No. 8 - Docket No. 71-6078
y ,

. .

(
5. (b) Contents (

L

I(1) Type and form of material
.i

(i) Model No. 927A1: fuel bundles consisting of 0.38" diameter (
uranNm dioxide fuel pellets clad in 0.028" thick zircaloy t':Ms p

'in a')4 x 14 square array with a 0.58" pitch. Each fuel bundle
, . , .

consists of a maximum of 176 fuel rods at 4.1 w/o enrichment in{ 5

7; ' the U-235 isotope. f
(ii) Model No. 927Cl: fuel bundles consisting of 0.325" diameter f|

uranium dioxide pellets clad in 0.025" thick zircaloy tubes in a [

16 x 10 square array with a 0.505" pitch. Eech fu-1 ! m.ile L

consists of a maximum of 236 fuel rods at 4.1 w/o enrichment in ,*

the U-235 isotope. l

s
(2P Maxfoum quantity of material per package

,
,

.

Two (2) 14 x 14 fuel bundles containing not more than 35.0 Kgs U-235; ( |
[or ,

i

a Two (2) 16 x 16 fuel bundles containing not more than 35.0 kgs U-235,

R E Q' b
C~ It >

/ III f(c) Fissile Class ,'
' ~

Ng,
Eight(8) [Maximum number oQpackages per shipment /

Each fuel, assembly hall be unsheathed or shall be enck6 sed in an unsealed,6.
polyethylene, sheath;which will not extend bc/ond .the' en'dslof the fuel assembly. (The ends of tha sheath shalKnot be folded qr . taped in any manner that would g

' , prevent flow OE dihuids intofor"out ofsthey |thed fuel ? assembly.; [
,

The package autherized by this}c|ertifica|te 1... i ? \ Y Q L

hereby approved for use under the [i ;. 7.'

g ": [general Yicenseiprovisions of.,10 CFR $71.12 W. "

s;;, m .m + "y : [

ExpirationdatehgJune 30s 1985. ' jL J 7
'

; 8.
, ,

^ ,# _ 'm i

/ REFERENCES. f, p (,
u ; L- .,

rsy

Combustion Engineering, Inc. application dated DecembeF10,1979. ['/
~ 1

'

C
p.

'' '
l Supplement dated: May 30, 1980. B <. [

'

[

FOR THE U.S. NUCLEAR REGULATORY COMMISSION t

. Charles E. MacDonald, Chief - '

'ITransportation Certification Branch -

s
'Division of Fuel Cycle and'

Material Safety, NMSS f
'

iSEP 0 61983 17oDate:
p. h,_ _ __ _ . _ _ _ _ _ . . _ _ .. [

{ .c
-

,

s .

-- - . . _ _ _ _ . _ _ . _ - . _ _ _ _ - - - - _ _ _ _ _ . - - .
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| |

Ia* " '" CERTIFICATE OF COMPLIANCE |
" " ** "

'

I 'o CFR "
FOR RADIOACTIVE MATERIALS PACKAGES II

~

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

f. . . CERTlHCATE NUMSER6115 2 USA /6115/AF 1 2 I

I t PREAustE g
I Tnis c.rtascat. is issued io certify inat tne packaamg and contents described mitem s beiow. meets ine aponcabie safety standards ei forta m Titie to. Cod. of i

,

e r.derai R.asations. Part 71. Packagmg of Ra6oactive Materials for Transport and Transportation of Radioactive Matenal Under Certain Conditions "
g

! b_ inis certificato does not reheve the consignor from comphance with any requirement of the regulations of the U.S. Department of Transportation or ott.er |
1 appucabie reguistory agencies. includmg the govemment of any country inrouan or into wvuch the package witi be transported. |

'

I

I

3 THis CERTIF ATEI SSU THE BASl$ OF A SAFETY ANALYSIS RE T THE P K S O PPL ON

I II E.I.'du Pont de Nemours & Company E.I. du Pont de Nemours & Company Report i
U Savannah River Plant No. DPSPU 75-124-1, June 1975. |
| Aiken, SC 29801

|
71-6115 I

. U o ErNUueER

li . _ , _
N This certifeate is conditional upon fulfilleg the requirements of to CFR Part 71, as apphcable, and the Conditions specified below. |
1 |
| (a) Packaging

|
*

| (1) Model No.: R1010-0032 |
1

1
1 (2) Description a| |I
I Packaging for an instrumenteds *unirradiated test fuel bundle. The i

contents are held withinisn inn 5N container by six cushioned aluminum I
f clamp assemblies boltdd to six,1/2-Yndh thick steel supports welded |

~

a
| to the bottom.ind sides of the inner contiiiter. The 338-1/4-inch by

y
I 10-inch by Pl/2-inch inner container is c6nstructed from 1/4-inch ;I thick 304 stainless steel plate. The inner h6ntainer is held within a |l' 455-inch by 24-1/2-inch by 18-1/4-inch carbon dteel outer container, |I and is su'pp,orted bhurethane foam cushioning material. Positive iI closure 'is accomplished for..the inne' and outer , containers by bolted 1I
g cover piates. The' pa'tkAge"gisti det ht"is 8,350*U) 0; |pounds.

* i[[ h| Q s (
g

I (3) Drawingg. , Qg j g |,

| ' o'a ,

tw 3,accordance, p,ith A@onne National
./ g |The packnaginge| fabrica , w iI Laboratopies(AN0)1 Drawing' ch !R1010-0032-DC, l{ev. 4; EB-39887-E, I

| Rev. 0; and R1010-9927-pE,w" Rei! TO'C / '
l(. ,. o I, e nw :

' I

a,[/C !,
y sf b 6 , l' \ > <g, y

i W@ #

I n
I / .

'
|

| N fggY I
i iI II'

g
I

i I'

I |
| | |
| I I

I I|'

|I,

p
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U.S. NUCLEAR REGULATORY COMMISSION.,1 NRC FORGI GitA
'' em conomoNs (continuee

|Page 2 - Certificate No. 6115.- Revision No. 2 - Docket No. 71-6115

|
1

|5. (b) Contents |
+

_

|-(1) Type and form of material
|

Unirradiated, instrumented, fast test reactor (FTR) type fuel, containing i

sintered U0,, pellets with maximum 93.2 w/o enrichment in the U-235 t
isotope. The fuel element bundle consists of 19 FTR type fuel. elements I

Iarranged in a triangular array in a hexagonal can, 0.056-inch separation
maintained by wire wrap, and 0.028-inch separation between the outer {
fuel elements and shroud can maintained by wire wrap. The fuel element j
is 0.230-inch diameter, has a 36-inch active length, and 0.015-inch [

,

wall 316 stainless steel clad with welded end plugs, p(
.

(2) Maximum quantity of material per package

Not to exceed 3.0 kg U-235.

(c) Fissile Class III

Maximum number of packages per shipment One (1)

6. Prior to shipment each of the 18 eye bolts in the outer container cover plates
shall be replaced with 1/2-inch diameter bolts.

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

.

general license provisions of 10 CFR $71.12.
2;" .

*

-

Expiration date: September 30, 1987.8.
>

3 ._

d REFERENCE-~#

i - 5-*

E.I.duPontdeNemours&CompanyReportNo.DPSPh.75-124-1, June 1975. I ;

,
_

l I-

D 'jej;
"

|-

,, +, -
.. i

,

F0'R THE U.S. NUCLEAR. REGULATORY COMMISSION !
'

I
' ,.'s. 1.

,

Ch[a[es E. MacDonald, Chief l
i< ;

' Transportation Certification Branch i
Division of Fuel Cycle and I ,

Material Safety, NMSS I |
| |

SEP 0 61983
I )

| || Date:
i |
I |

.II,

I i

I172:

I
:
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N" CERTIFICATE OF COMPUANCE
io cra n FOR RADIOACTIVE MATERIALS PACKAGES [ :

1.m CERTJ.CATE NUMSER b. REVISION NUMBER c. PACKAGE aOENTIFICATION NUMBER d PAGE NUM9ER e TOTAL NUMBER PAGES

6134 3 USA /6134/B( )F 1 2 ( |
(2.PREAM8tE

. a. This es*ttficate is issued to certify that the packaging and contents descnbed in! tem 5 below, meets the applicable safety standards set forth in Title 10, Code of
[

i Feoeral Regulations, Part 71, * Packaging of Radioactive Materials for Transport and Transportation of Radioactive Material Under Certain Conditions?
[

b. Tnes c.,tificai. do.s not renev. me consignor fron compnance *m any r.quirem.ni o, me r.guistions of me u.s. oopanmeni of transponation or omer ;
apphcable regulatory agencies, includmg the gowwNnent of any country through or into which the package w6li be transported.

:

|

3 1ps,C,E,R,Tirga,T,EgssUgyGass or a sirErv ANatysis,REgTgT,N G,Egi mic44oM

U.S.' Department of Energy Safety Analysis Report for 11.9 New Fuel :

| Division of Naval Reactors Shipping Container dated April 22, 1969 r

l' Washington, DC 20585 as supplemented.
,

L

|- 71-6134c. ooCxET NuM.ER

s scate is conditional upon fulfilhng the requirements of 10 CFR Part 71, as appbcable, and the conditions specified below.

*
(a) Packaging |

'

(1) Model No.: 11.9 New Fuel ;

(2) Description |

The 11.9 New Fuel con ain9r porpist of a two section horizontal
.'

cylindrical shell app 6xfmately-117 tjes diameter by 239 inches long. :

axial plane in; gin,f,orced by internal. elan upper and lower secti6ryb The bulkheads are
The shell is r Wgads and is parted along an r

designed toQedme a central chamber within h the module to be '

carried isWpported and held in place by cra frames and clamps. |
The crad frames,are supported from s ock60un sewhich are attached to

contaTiier incorporates Ibracket side'tt cqntainer shell. ,

featuret r lift hoisti and f . rging pressurizing to 5 fpsig ofritrogen.$1 F ue 61
~ ]ippedwi design control rod

[
n

and lea (screw inst a he tR or with the motor tube -

instal ed. When.shi $h be y ',the dscrew and control f
. eld,h,,pla cp " s,ihn, lead ew restraint latches. (rod as ly

ut q1cr M < e1 'cre d control rod [When s ed

alj and lddown cap which Ihel lac t r i y
assembly ( t th h # are cred to the closure Ibear aga

fblock by 1 -3'/ yiameff (t two ,1 6" diameter bolts for
Core 4 or p 4A respbcti,v S nts e made by motor vehicle, [
rail, cargo a raft, or ransporta The maximum weight of [.

the loaded co er is approximately 5, lbs. [

(3) Drawings % g y(
The packaging is constructed in accordance with Westinghouse Electric hCorporation Drawing Nos. 9610919, Rev 4, Sheet 1 thru 5 of 5 and [
903E166, Rev. 6, Sheet 1 of 1. L

L

173 |

l
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| U.S. NUCLEAR REGULATORY COMMISSION f( | 3
<

NAC FORM siaA
G 838 CONDMONS (continued) :

| |

{ |
<

-

: :
E

I Page 2 - Certificate No. 6134 - Revision No. 3 - Docket No. 71-6134 '
2

I ' '-

1 :

|

j 1'

| S. (b) Contents
1:

[ g
.
"

:

r I (1) Type and form of material
-

t

|
-

I Unirradiated fuel assemblies of the 55W Core 4 or S5W Core 4A type : f
I with control rod installed. A control rod holddown cap and plug must ; y
| be installed when shipping withou'. motor tubes. L

11

fi
q (2) Maximum quantity of material per package :

'

|
I One fuel assembly as described in 5(b)(1). 4
d

1

f (c) Fissile Class III : -

1 Maximum number of packages per shipment 4
i i,

i |
- f| 6. Expiration date: January 31, 1988.

r
I ..

,

I REFERENCE .
;
'

I
~

Safety Analysis Report for 11.9 New Fuel shippi,ng container, WAPD-0P(R)P-159 dated
-

i
= | April 22, 1969.

.

''~'U/ -
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1 FOR THE U.S. NUCLEAR REGULATORY C0ffilSSION
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u,g. ~

. i.
' t
I ,J .

-|
" Char.les E.,MacDonald, Chiefi

.I Transpodtation Certification Branch
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c I f,
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l

waC roam ets u.s. NUCLEAR REGULATORY COMMISSION I

N
'"',d" CERTIFICATE OF COMPLIANCE I
p

FOR RADIOACTIVE MATERIALS PACKAGES I

1 a CERTIFICATF NUMBER tt REVISION NUMBER e PACKAGE IDEPeTIFICATION QiNBER d PAGE NWBE"4 e TOTAL NUMBER PAGES

| |
6142 2 USA /6142/B( )F 1 2

r PREAustE
_ | 1

- a. This certshcate is 'ssued to certify that the packaging and contents desenbed mitem 5 below. meets the apphcable safety standards set forth in Title 10. Code of |} Federal Regulations. Part 71. "Packagmg of Radioactive Mater 6ats for Transport and Transpcrtation of Radioactsve Matenal Under Certain Conditions."

. b ' This certificate does not reheve the consignor from comphance with any requirement of tt's regulations of the U.S. Department of Transportation or other |

. apphcabi. reguiatory agencies. includin9 the govemment of any Country through or irito which the package wHf be transported. g

1
-

|-

| * 'a7* 'EpIIEo e'v'/u'a.'*.*S'EEE5 ***'* ' ^ **''" ^**"*'*['TTE A$oYo'EEECATEE"ES"O T OA AA "cATios
'* '^ ' ^' ^*

I
- U.S. Department of Energy Safety Analysis Repcrt for Bettis Dispos 6ble

*

f Divisicri of Naval Reactors Waste shipping container dated September 30, 1969. i
i

Washington, DC 20585 I.

- I.

e ninCIEET NUustFm 7)=f5)hh
4 CONDITIONS*

This certificate is conditional upon fulfiHing the requirements of 10 CFR Part 71, as apphcable, and the condshons specified below. |.

I.

*

; (a) Packaging I
y

b(1) Model No.: Bettis Disposable Waste |
|.

(2) Description
|

.

a di I
The packaging consists,oD'The,sposable concrete vault enclosed in a

|

-

reusable steel overpack.2 can'c?et( ault is a poured concrete'

', block measuring-5L"'s'quare by 49" high qheinnercavityiscentered |in the vault and>may be one of two sizes: ,15" square by 16" deep or |.

27"squarebh28" deep. The smaller cavity surrounded by 18" of I

structural" concrete on the bottom and sides,@an@vand sides and by 9")
~

by 15" on the top; the 1

larger cavi.ty is' surrounded by 12" on the'botton N
-

on the to'pf The;oferpack is a weldme of 2-1/2'"' by 5" rectangular I'

steel tu6ds to 1/2?-[ steel platp izedand7constructedtosnugly |enclose'The concrete $adlt.3The)and'ck|by Abolted id)'gasketed
*

''
IL s imilarl constructed and is g

". secured 40 the ove'r
dimensions of the in@tcKage~are 64 osure. The overall u

6

34 .M,he'g@*s weight is approximately
T 1.

16,000 'po,unds 1-Q 7g |
.

5 WhD p-

g (3) Drawings 4

4 A gfr$mJ ;d - J y

gngisToistructedMn;accM)a.s .
%o ,

g

The packa' 5
s g

I nce wi , estinghouse Electric gI Corporatic , Drawing Nos. '945F9 6f R6v'l/4; 40, Rev. 4 and 976C870, II Rev. 3. '/p W '' I
| O
n 4 s. + & 1n n n n iI I
B I !

| |

|
|
I

.

1
,

N
1,

N I
i
|
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m , .,a u.s. wuctuAn naoutATony consenissiON

- wn, -- conomons(cominuee .

Page 2 . Certificate _ No. 6142 - Revision No. 2 Docket No. 71-6142
,

e a ,

:

(b)TContents |
.

(1) Type and form of material ;

|Byproduct and sp3cial nuclear material in the form of radioactive
waste which has been packaged in smaller cans or pails or as unpackaged <

'solid waste sealed in poured concrete.
s

I'

(2) Maximum quantity of material per package

110 equivalent grams of U-235, where the number of equivalent grams of
U-235 is determined by the equation: 1.0 x gram U-235 + 1.4 x grams
U-233 +- 1.6 x grams plutoniuni.

(c) Fissile Class III

Maximum number of packages per shipment 2

6. Expiration date: May 31, 1988.

. REFERENCE
~ ;|,, I*

..

Safety Analysis Report, for Bettis Disposable Waste shipping container, WAPD-0(A0)-5029 |
dated September 30, 1969. .

|..

w ,e ;

FOR THE V.S. ' NUCLEAR REGULATORY COMISSION |
; ~<

If
,y, - -

|
'

c,

!'

-
.,

' -Charles E. MacDonald, Chief
i"

Trans ' rtation Certification Branch i. s

N DiiTis on of.Euel Cycle and |

~

. .I,,! Ii; Material' Safety >NMSS I
-'

'd 3
.' ?!-

.SEP 0 61983 1|C mQ,1,Jf:' , y |jjiyu

Date:
,

,', , i< c.N y ;
'

| cdy* x . i
,

,- c,e ,

,
_ p

'
i.

..a ip.. -k ^
r i,

, r i
I

, I
I
I

I,

I
I

I

I
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: NMC FORM sie U.S. NUCLEAR REGULATORY COMMISSIONcm - CERTIFICATE OF COMPLIANCE I

o cFR7' FOR RADIOACTIVE MATERIALS PACKAGES I
i s. CERTIFICATE NUMBER tr REVISION NUMBER c.PACli AGE IDENTIFICATION NUMBER d PAGE NUMBER e. TOTAL NUMBER PAGES

6144 8 USA /6144/B( )- 1 3 L
4. PREAMBLE k

.. Tnis ceri,ricate is issued io certify tnai tne packaa.ng and contents desenbed .n item s beiow. meets ine apphcabie safety siandards sei fortn in Titie to. Code 1
of Federal Regulations. Part 71. "Packagmg of Radioactive Matenals for Transport a ws Transportation of Radioactive Material Under Certain Conditions." g

b. This certshcate does not reheve the consignor from comphance with any requirement of the regulatione of the U.S. Department of Transportation or other I
-tiage will be transported iapphcable regulatory agencies, including the government of any country through or into wnech the r

L

I
!r

3. THIS CER flFICATE IS ISSUED ON THE BAS 6S OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPUCATION
a PREPARED BY (Name and Addresst D. TITLE ANO IDENTIFICATION OF REPOHT OR APPLICATION

U.S. Ecology Nuclear Engineering Company Application 5P.O. Box 7246 dated December 21, 1979. I
; Louisville, KY 40207

[
. rn QC D7e orxo.t Nuuem L. a .1-6144 I

1"a CoNDmaNs
. . . : . yThis certificate is conditional upon fulfsihng the reqthrernents of 10 CFR Part 71, as apphcable, and the conditions specified below

s. gT ,n t(a) Packaging N' V t& 4 g

(1) Model No :, B-2 ~ l '/ I
; gy+ t

~-
.,

I(2) Description A f / (^J i.
4 5

M, a% . iJp t

,

The packaging consiststof a rectangular double-wallefbox of welded i

..
:

mild steel construction 'with 'dimensio'ns' :of;142 inches-by 91 inches by
s

! i
[ 54 inches high which.enclo~ses secondary 7 containers. .The maximum - I

|:1 weight of the loaded package 'isiQ,~000_ pounds? %
ga %.i ! ] b" > . .; fj~ g!! ~

The double-walledibox consists o |lan* outer 1-inch thiik steel shell: ! t
and an inner 2-inch'thickisteelJshell[sepaFated bytS6 shock tubes, I

eight on'each end,'and. ten on;each of thestwo sides,' top and bottoci. I
The shock tubes are constr' cted of bothc611nch Sch'edule 40 and 8-inch Iu

Schedule 30 pipe. The tubes 'are25 ~1nches' in length and are welded to |the exterior of the inner box. ,g g
,

s
t

The cover of the outeribox is secured bNforty-six,1-1/4 inch diameter I

high strength bolts. Thellid~of the[ inner box is sealed by two lengths I
of Garlock single lip closure ' seals and the seal pressure is maintained I
by steel springs which force the seal lip against the walls of the finner box.

|
t

(3) Drawing |
L

The packaging is constructed in accordance with Kenasco Corporation I

|Drawing No. 6901-002B and Bill of Material No. 6901-002C.
|
L
I

I
I

I
I :

| |m
| 1

3----- ,-----------------------------------------------| I

..



| " " = * " " * * "*"*""""***conosisons (continues;
| r

fPage 2 -. Certificate No. 6144 - Revision'No. 8 - Docket No. 71-6144
L

Li

I

fj 5. (b) Contents

j (1) Type and fonn of naterial j
1 L

1 Radioactive material as solids, in nonnal or special forms packaged L

1 within DOT specification ^17H, 55-g'allon steel drums, or other secondary E

| containers which meets the requirements of DOT Specification Type A [
] packaging. e

i t
1 (2) Maximum quantity of material per package L

Greater than Type A h ty % h o& ve material, not to exceed
3 ~5 watts er"i Lono poamos includina wi b of the contents, secondary i[
j container (s,(apTshoring.

~

~77 [

For any packah6ntaining water and/or organic sub9s h
radiolyticallygenerate combustible gases, determinatio,ces which could: 6. (a) n

n must be made by |t1
f

tests and measurements of a reprc:,entative pa,9 ag'e'such@ethat the following1 k

criteria ar t ofe,r4 period of time that' ~ tWice t expected shipment [j
! s f4 cs O g' ' " " -

~ st b lim a molar qu9tity that would L1I (i) The rogen genar t j
ll be no re than 5%: - vqludblodu t limits for other inflam- t

mab1hasesl f tfiq3decadary cons ' "as, v'oid if$ resent at STP f; j

t psia d 70*F); or(i.egfome arrio Pet Th :

1 (ii) The see dar ineg,d r d 1s t qAity myst'be iner.,ted with a diluent t4

1 toasskf tha ited-tq|5% by vof)pe in those portions L

hydr greatedhan5%.1 of the $ kage %ich Lou

For any packa livered to a for t ans he secondary container
3

must be prepare hipment in the same manne g hich detennination for g

a gas generation is Shipment period begins wnen the package is prepared t.

(sealed)andmustbecompte witgn icdpthe expected shipment time.

1 (b) For any package containing material with radioactivity concentration not L

| exceeding that for low specific activity mate' rial, and shipped within 10 f
, j days of preparation, or within 10 days after venting of drums or other g

1 secondary containers, the determination in (a) above need not be made, and t
1 the time restriction in (a) above does not apply. L

1 {

1 7. Dunnage shall be provided in the shipping cask cavity sufficient to prevent [

[ ] movement of the secondar/ containers relative to the outer packaging under (normal or accident conditions, g! j

1 L

I 8. Prior to each shipment, the inner and outer lid gaskets shall be inspected. The [

l gaskets shall be replaced with new Garlock Model 23 Split Klozure if inspection L

j shows any defects or every twelve (12) months, whichever occurs first.

1 I
1 L

f| 178
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pyoau ca*: U S. NUCLCAR REGULATORY COMMISSION ]conomons (continued,

~
1

Pag 2 3 - Certificate No. 6144 - Revision No. ~8 '- Docket No. 71-6144

|- .I

| 9.. The package authorized by this certificate is hereby approved for use under the
t -- Jgeneral license provisions of 10 CFR 671.12..

10. Expiration date: January 31, 1985.

I'

i I REFERENCE

!: |
g Nuclear Engineering Company application dated-December 21, 1979.'

I
'

I
[W7 ' DQR "HE U.Sg NUCLEAR REGULATORY COMMISSION

I
L

^^^t
,3- o a ,

M. Charles E. MacDonald, (bfefI N.

I T y
- Transportation 'Certifi'ca$g

n Branch
Division of Fuel,Cycfe andI

~

g
~

'

| g
' ~ O

Material Safe - SS
I JUL D 51984 4

"

D .. w .

Oy! ate: ?n,, h$e, m.

n.
t : @y
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'

.
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- . .. s: , p
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" '""
1 5" CERTIFICATE OF COMPLIANCE
I so CFR n FOR RADIOACTIVE MATERIALS PACKAGES l

| I

fg 1.a CERTtFICATE NUMBER B REVISION NUMBER c. PACKAGE 8DENTIFICATION NUMBER d PAGE NUMBER e. TOTAL NUMBER PAGES

n' 6166 2 USA /6166/B( ) 1 2 l

F /eREmetE I

| a This certificate is issued to certify inat the packaging and contents descneed in item 5 below meets ine applicanie satety standards set forth in Titie to. code [

l _ oi rede,ai Reguiat,ons, Part 7i/ Packaging of Radioactive Matenals vor Transport and Transportation of Radioactive Matenal Under Certam Conditions." [

l n Tnis ceristicate does not rei eve ine consignor trom compi ance witn any requirement or tne reguiations or ine u s. oepartment of Transportation or einer l

I applicable reguiatory agencies, including tne government of any country tnrougn or into wnicn tne package whl be transported. I

I I

I ( i

i i i

I * '."'*e#E,"* FEE ^e''E*.'*e".' ?d" "' *^*'* ' ^ *^''" ^"^"*'*,, *1 ?"E fNo'"o'EOS*Cf?5E," "O r%'^A ICAr ON I ~|
'' ' "" '' ^ ^ '

1 i

| Lawrence Livermore Laboratory " Safety Analysis Report for Packaging: Neutron J l

I University of California Shipping Cask, Model 0.5T," Lawrence Livermore ||
'

L1 Livermore, CA 94550 Laboratory Report No. UCRL-52083, June 11,1976 '

| as ,su pp,lemented. _ f'
- cJooCld NU M a D ( M Ibb [I ,

4 CONDiflONS k* .(*

j- Tnis certir,cate is condii onar upon eunining ine ,equire,rnents or to crn part ri, as appiscanie. and tne condicons specified neio. [
,g , . ,

l' s Q "' ,q L

1 (a) Packaging 4 v [
l s ~ . .dp i

I
(1) Model ko.: "0. 5 T*

/> "> l

(y AI
Desc h ,i b

,+

f

~

| (2) ion N (7
%_.m?) f[t |-W\Packaging for special~ form,n;eutron source material |LThe special formI

Il I

f'
capsdle which provides(pyimary1 containment fits within a 3.12-inch I

10 I
dianieter by'spo.5-inch * cavity cent'ral:1y;1ocated in aTsteel cask filled( gypsum- dumenshThe~ceskTouterJshelitis a 1/4-inch thick l

with(inch diaw}eter,bf'35-jrichhigh' cylindrical steeT|shell filled with f27.5-;
( gypsum-spodumeneband isj mounted to a 32 inch by 32iinch by 3.25-inch [3

l high Steel pallet!4The;steelscylindricaP, lid plug is filled with
_ lyl gypsum-spodumen ,"it .is sealed-with'ss|0-ring, and closure is accomplished [j

by eightg(8), 3 8-inbh diameter:bbitsfj/The pack 5ge gross weight is f
I

| 1890 pounds ' L QM.' ' (*)*
f (3) Drawings h I

L

d| The packaging is constrdcted[in accordance with Lawrence Livennore l

| S ,4 xM l

ij Laboratories Drawing Nos:' AAA68-il5679-00, AAA68-115681-0C, AAA68- Il

(115631-0B and AAA68-115647-00.
i [
l i

I l
1 (
l l
I i
I [
l [

! I l
! l [

l l
I ( ,

F [
l '

i'
'

( i

I (
l

I 180
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}"[**' "** CONDITIONS (continued) '
"## " #""

Page 2 - Certificate No. 6166 - Revision No. 2 - Docket No. 71-6166

(b) Contents

(1) Type' and form of material

Mixtures of solid or-powdered material in capsules which meet- the [.requirements of special form radioactive material. Mixtures may
| contain any combination of the following isotopes: Cm-243, Cm-245,
|- Cm-247, ~ Cf-249, Cf-251, Am-242m, U-233, U-235, Pu-238, Pu-239 and
l - Pu-241.

'(2) Maximum quantity of teria ka e

p[ro"-disotopesnottoexceed
'

Not to exceed @"1" E ts, and c.::
of '

15 grams. .

6. The package author by this certificate is hereby ap , d under general
license provisions 10 CFR 971.12. ,,

W7 4
Expiration dateg tob

~

1984.7.
.

.

b . REFER M

Lawrence Livermore orato R q 4 20 m 11, 197
Y tS|M' E,o~

J FranciscoLawrence Livermore Latforato ett
'

s a t4

Operations Office, Pfay 18, % 4
,

,k(k ^ "
4) x

/

h Charles E. M ond13, Chief'

Tr or t Certification Branch-

- i of el Cycle and
i erial Safety, NMSS

'~

0 ate: -

.

181
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NRC FORM Sit U.S. NUCLEAR REGULATORY COMMISSIONI CERTIFICATE OF COMPLIANCE rnew
I to CFR n FOR RADIOACTIVE MATERIALS PACKAGES [

l L
1 a. CERTIFICATE NUMBER D. REVISION NUMBER c. PACKAGE lOENTIFiCATION NUMBER d PAGE NUMBER

e TOTAL NUMBER PAGES {
r' 6172 4 USA /6172/B( )F 1 2 :
I J PREAMBLE

I a Tn certiv cate is issueo to cert,ry (nat ine packaa,ng ano contents oescnoso in nem s oeiow, meets ine appocanie sareir standaros set tortn in ritie io. Code [
| of Federal Reguianons, Part 71. " Packaging of Raoioactive Matenats for Transport and Transportation of Radioactive Matenal Unoer Certam Conditions." [
l b. Tnis certificate ooes not reiieve the consignor from compnance witn any requerement of tne regulations of tne U.S. Department of Transportation or otner I

|i| appocaoie requiatory agencies. inciuo no ine government or .ny country inrouan or into wn.cn tne package wiii ne transporteo. L

|| C

li L i

l|' ( '

g 3 THrS CERTIFICATE iS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPUCATION
{9 m. PREPARED Be (Name arwf Adtfresst b TITLE ANDIDENTIFICATION OF REPORT OR APPLICATION

1; r
( Babcock & Wilcox Company Babcock & Wilcox Company application dated L l
l P. O. Box 785 December 2,1969, l

f|i
[| Lynchburg, VA 24505

f[
, & Q ,u M p l-61729

f a CONomONS _g u e o
Tnis ceruricate is conoinonai upon euirining tne require,rn.nts or io cr A Part 7 . as appncabie. and the conoiti_ons specified beiow

f
5- (a) Packaging Q3 'Q [

g te .c/ , r
y (1) Model No.: Q)6T A ;_' x

- ;9 (4 [
'

I! (2) DescriptioRf Mb ffM;,,q
..

{

(3 i1, : 6 'N g3 (A 2
@ Steel ship $' l.ngcontainer' constructed!in[1accordancewith.AppliedDesign

e

C

Company, Inc. Drawing Nos! 961A1, 961,A2,\ 961A3. Steel a'ngles shown as [
Items 6 and.10 on' Drawing'Nosr961A3'and 961A2, respectively, shall be at p

V-Q
f..-[ V W

b least 2 inches high.L "N [
I l Q) M %1 Nr J .- > [g

f (b) Contents 1%y *h ,y [ l*

' g 4 [$ 1 2-(-/y 'V,f; h Mq!
O, C 7%

g (1) Type and form:of material,"$"'
~

g'O j

g
4A g 03 [i ,.

'

g! Clad reactor preassemblies as''describdd in' application dated December 2, [

*

q4

I| 1969. Uranium'nsifbe enriched to'any degree in theiU-235 isotope. L

li */) N L

(2) Maximum quantity of materialyr package g f
' '

I Not more than 2.9 kilograbs of U-255.3 ' h
' '

I i e
'

! L

N L
! C

I| L

;

l|
i I L

; I L

I L'

I (
I

. I L
l! I t

I! L

$|
L

! I [

1, t
!

'

(
t [
l' L
I I

,

|

I| .| l(
L

I| 182 (|---ar---------------------------------------------------:
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"# U# "C#'" #"" ## #

CONDITIONS (continued) (
l t
I r
l Page 2 - Certificate No. 6172 - Revision No. 4 - Docket No. 71-6172 Li

i
i

I |L
!|| [

] 5. (c) Fissile Class III r
J| L
I Maximum under of packages t
] per shipment Three (3) [
1 L

- lj 6. The package authorized by this certificate is hereby approved for use under the r' , 4 general license provisions of 10 CFR 671.12. t
! ij R

{ji
7.

|||
Expiration date: October 31, 1989.

.ppsa REG 9,
{ v REFERENCE

j Babcock & Wilcox Company [ application dated December 2,1969. j
1' T * I
q

-

FORTHEU.S. NUCLEAR,REGULATO}R
COMMISSION,x y

1 D
's'Kgk v[f O I

) 4s :I~

1 Q/ 11
1 /~ r'k ca1

1 s p f a+ I3; p-' I i[p ' |
f

,

; p,'c5A "d' |
"

}l @
U Cha al , ief y

t4'b^ *Trfris~ ~c! s ion,' Certification Bianch;f t II
1

1| t ~DivTs n b [FVel Cycleiend 4 I
|81; Q '

n; *hmAt dial Saf4ty,,fMS$(/) |I

Nr3
1

-Nh: qm,A

Date: OCT 2 51984
g " 'g,

f O + |
$ 2F 4~ ,n& a V ||

4

j|
n .,

1 Il,

1, 'I
1! I

l
i I
1 1
1 1
3 I
I I
I i
1 1
I i
1 1

1 1
1 I

t I
I>

l I
I I
I I
I I
I I
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'" " " ** "N CERTIFICATE OF COMPLIANCE [
l io c'" " FOR RADIOACTIVE MATERIALS PACKAGES l

1 e CERTIFICATE NUMSER tt REYislON NUMBER c PACKAGE lOtNTiFICATiON NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES~

|[ 6188 3 USA /6188/B( )F 1 2 h
I PR AMets [
l a. This certshcate is issued to certify that the packaging and contents described initern 5 below, meets the apphCable safety standards set forth in Title 10, Code of [

| Federal Regulebone. Part 7t. "Packageng of Radioactive Materials for Transport and Transportation of Radioactive Material Under Certain Conditions " [
l b This certificate does not reheve the consignor from compliance w6th any requerement of the reguistions of the U S. Department of Transportation or other [
l appucabie regulatory agencies. inciuding the government of any country througn or into which the package will be transported. i

I i

I f
I

'

'
I * '"'5,,C,',",'f,'C^'','s,,issUsg,rse,aAsis or A sAsan Anatvsis,Reygt o,c r,wr gg,y,egips,o,R ,Aer,t,ic,a,t,io,N,,,,n [ |s ,y , , , , , , , , t o ot o tc
| r

i U.S. Department of Energy Safety Analysis Report for 25.0 Sparc !

I Division of Naval Reactors Module Shipping Container dater' February 6,1969, j
r

1 Washington, DC 20585 as supplemented. : i
I L
I r

,

71-6188 [I e cxuet NUMe R 1

c to es conditional upon fulfilhng the requirements of 10 CFR Part 71, as apphcable, and the conditions specified below.

, , ,

g (a) Packaging

| (1) Model No.: 25.0 Spare Module |

|

|
(2) Description |

| The container, constructej oQ1/gi h carbon steel plate, is circular |

t in cross section Sches utanett gnd approximately 360 inches
( long. It has 4-r, 'able upper half heO employing a stainless steel r

%f th a rubber 0-ring gaskeQ@or sealing.
I closure flan The four main
I handling of the container are located the sides at the ;
I container Steel skids run the full le h of the container. ;.

[ Each fue dGle-to be transported is . lampsd a removable trough- <

g shaped ngba - i is shock mow o th terior of the lower :

| shell t e flan on stes ckwitGtsstainlesssteel :

I liner if"323 inch s ha h e
R s}ito be ushd'in clamping a

regularActervals with stamped <

1 statiorATumbers ide in util e '
:

I partic r fue poil cli- i
'

ri p$e'pe h
its own clampinge ty

| arrang t; c1 .ill u n d end stored within thu ;

stal 'i n sealed container,
zedi) t'h dr ' itrogen gas.

contai W f en< t a l ! sy . <

the cont er j ) S n itt

| weight o gade f, ,
cjg1r d Maximum <

1m 4 ( diasi ly 10@y0 lbs. ;t

|
(3) Drawings ('

| The packaging onstructed in accordanhwith Westinghouse Electric|

g Reg 1, Sheet 1 thru 9 of 9 and I| g Corporation Draw ng gs. p01E851
| 901E440,Rev.2,ShdR74th%9f9F f
I |

|

1 [
I [
l (

(
i [
l t

|
:
'
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| u.8. NUCLEAR REGULATORY COMMISSION Inac comm ma

| CONDmONS (continwd I@@

! Page 2 - Certificate No. 6188 - Revision No. 3 - Docket No. 71-6188 |
|

| |
I

|

I
| 5. (b) Contents |
|

|

| (1) Type and form of material j
l

II Unirradiated fuel assemblies of the following type, i
I

I
I (i) A1W-3 new fuel module with control rod and upper control rod I

) drive mechanism installed.
I]I

(ii) Partial AlW-3 new fuel module with poison rods as shown on Westinghouse |I,

| Electric Corporation Drawing No. 927J942, Rev. I and poison rod |g
I lock-in device as shown on Westinghouse Electric Corporation ||

'

| 'Dr, wing !!c. 930f030, Rev. 2. lI
I

! (2) Maximum qu.antity of material per package.
|

| (i) One fuel assembly as described in 5(b)(1)(1). '!I
II (ii) Two fuel assemblies as described in 5(b)(1)(ii). II
I

| (c) Fissile Class III
|

Maximum number of packa es per shjls nine (9)i

| 6. Expiration date: Jan ry 31 1988.j

| z O I

I Cn $. g '| $N REFERENCE Ip ,

J.,
|n

Safety Analysis Report for 25.0"Sp'are Module Shipp ng'Containet WAPD-0P(R)SS-1156 y
|

| 's T Go 4e (, $I dated February 6,1969
g,$/ f" p3 (* |

I

| Supplements: Bettis' Atomic Power L boratory)3et ers WAPD-OP(R)S)S-1107 dated October
-

I
21,1968, WAPD-0P(R)$S-1333 dated 'Jdly13,1969fanUWAPQ-gP(R)S5il530 dated December Ii
10, 1969. tj) W 'C|ti' I f $;.'? rW' I

'

I <

|| b M, p
I SQ' a 4 L, o |4

| h,, 07f,iM,]M*$*:e: NUCLEAR, REGULATORY COM11SSIONi% g
-

v, u , r
\,/ k, * T ,\, j i

'

i l I
,

ip |
"

I ! 9 .

C r s E. M hald, Chief I
l i Ss Transporta' tion Certification Branch !I i 4 Division of Fuel Cycle and y
'

| Material Safety, tetSS I

SEP 061983 || Date:,

I |
I I
I I
I I

l I- I

I
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U.S. NUCLEAR REGULATORY COnetelSSION
CERTIFICATE OF COMPLIANCE INaC FOmassie

| +'O C'" " FOR RADIOACTIVE MATERIALS PACKAGES
ui I

!

1 e Cf R1IFICATE NUMBER b REVISION NUMBER c PACKAGE IDENYlFICATION N'IMBER d PAGE NUMBER e. TOTAL NUMBER PAGES'

6206 6 USA /6206/AF 1 2 |
,

t
! . unueEEa This certificate is issued to certify that the packaging and contents described in item 5 below, meets the applicable safety standards set forth in Title 10. Code|

|
of Federal Regulations. Part 71, * Packaging of Radioactive Materials for Transport and Transportation of Radioactive Material Under Certain Conditions." (

b This certificate does not r.iiev. tne consignor from compisance witn any reavirement of ine reguiations of tne u s. oepartment of Transportation or otner f!
applicable regulatory agencies encluding the government of any country through or into which the package will be transported. f

Kj

I.l
\t

:i * 7*eRUE1^e'v','J.''.*S'iUS..'t" ***'' ' ' **''" ^**"*'* "'E"E No'ic'Jflic$od$M"oEo'R A'PT" canon I' ''" ^ *
i r

! Babcock & Wilcox Company Babcock & Wilcox Company application dated I
.

:| P.O. Box 1260 February 27, 1980, as supplemented. L
t,

h Lynchburg, VA 24505
L

; b
.d n OCp

. e ocCattNouna ~ > 71-6206 I,

i
''

! o. coNoirioNS ,.,g w .,:

This certificate is conditional upon fulfilling the requirernents of 10 CFR Part 71, as applicable, and the conditions specified belowt

(e

|]
(a) Packaging O, ;

-

'3 . . .

: | (1) Model No.:' Model B %' >
<

f
_

'

;
, n : A -

be [
m

.-! /, 3x
: | (2) Description < ' fi s / (e ' A :

i g pr } i jj / fJ A* :

;
A fuel assembly' shipping container corisisting of a'iiteel strongback, !''

s

,! clamping assembly,$ shock mounte'd ,to a steel outer container. Two, ;

3/16-inch thick, 8-5/8-inch high :and full length stainless steel
; platest containing 1.5% minimum: boron are positioned between adjacent

fuel'a~ semblies; s The'out'eycontainer is' approximatily 40 inches in |s:i

ti>h
diameter by 200 . inches long*ij! Y s o f

[:
1 s

V Wq
C~92

e'; s

'h ' S-(3) Drawings) -

U L i, inq s}b y
The contain'er is constructed ,iniaccordance with' Babcock & Wilcox
Company Drawing Nos. PE-52F, Revision 1; PE-53F, Revision 1; and PE-:

54F, Revision *0. V
\ A Jo ,

(b) Contents 9 W Q -f ~ '

q

(1) Type and fom of materiala

U0, sintered pellet diameters ranging from 0.30 inch to 0.60 inch.u

d Uranium may be enriched to a maximum 4.05 w/o in the U-235 isotope.
The pellets are clad in minimum 0.020-inch thick zircalloy or minimum
0.016-inch thick stainless steel rods. The rods are assembled into,.

fuel assemblies with a maximum cross section of 8.6 inches by 8.6
q

q inches. The void volume within the fuel assembly must not exceed two 1

times the volume of UO in the fuel assembly.
2

j (2) Maximum quantity of material per package ]
Two fuel assemblies containing not more than 18.8 kg U-235 per assembly. |

'

i
<| I| i<

,A 'w ii
II_ - , ,_. _ , , , ,, , ,, ,_ _ , _ _ _ _ _ a ,_ , , , , , ,_ _ _ , w ,_ g ,w|

_
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","f*'* * " U 5 "U C"^" "' "^ ' * * ' CC "* C"conomons (continued)

Page 2.- Certificate No. 6206 - Revision No. 6 - Docket No. 71-6206

'
i

5. (c) Fissile Class II and III

(1) Minimum transport index
to be shown on label for
Class II 6.3

(2) Maximum number of packages
per shipment for Class III 20

m
, 6. Each' fuel assembly must be unsheathed or must be enclosed in an unsealed, g

polyethylene sheath which will not extend beyond the ends of the fuel assembly, n
The ends of the sheath nust poks Rfolded_-oiQtaped in any manner that wouldb

prevent the flow of liquids \into or out of tneubeath,ed fuel assembly. |h|

There must be a clamp'ht to the number of clamp bows m/gnot exceed 168.|

4 to restrain each spacer g d and end fitting. The7.
ratio of assembly we[19 u

e s ,8. The package authoriled ~by this certificate is hereby; approved for use under the g
general license 'pfovis'ionslo( 10 CFR 971.12.

~

4- '

g

ll.) MAN I
;
~

9. Expiration datet March 31d1985 ,qp ,; O I!

n 4 a b , ,,, . y f, g
:
- r i

b y h, % " RUERENCES ? S $4' I

14 i7

'b }|
yapplfc, ionBabcock & Wilcox Comp 27, 960(cogete). |

Supplements dated: Septembe'rR0'ah~d Oct erp .41981nd Jan t924,1984. |
bR H b S$ UC kkREGUI'ATORYCOMMISSION !/

/ %;w
g

_ :k\ sp
l AChar es, d, Chief ~

iTransportatidn' Certification Branch iDivision of Fuel Cycle and I
Haterial Safety, NMSS I

I

Date: FG 0 C 1934
|
|
|

|
|
|

|

|
|

|
|

|
! I I
i l I

I I

| 187
|u _ a

.- . _- _ . . .



g-------------------------------.------__-_-,__-_--y

"* " " "
E$i CERTIFICATE OF COMPLlANCE "!
10 CFR " FOR RADIOACTIVE MATERIALS PACKAGES

J e CERTIFICATE NUMFER 11 REVISION NUMBER c. PACKAGE iOENTIFICATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES :

6227 1 USA /6227/AF 1 4
i2. PREAM8LE ,

~

1a This certificate is issued to certify that the packaging and contents desenbed inttem 5 below, meets the applicable ssfety standards set forth in Title 10. Code of
Federal Regulations, Part 71, " Packaging of Radioactive Maternals for Transport and Transportation of Radioactive Material Under Certain Conditions."

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

PREPA ED SY N A A tr T E AND IDEN i i E T RA ICATION

Union Carbide Corporation Oak Ridge Y-12 Plant Report Nos. Y-DD-152
P.O. Box Y June 1974 (GT-2), YDD-l';3, July 1974 (DT-5), ,

Oak Ridge, TN 37830 Y-DD-160, December 1974 (DT-7).

71-6227< DOCxET Nuuntn

I4 CONDITIONS
This certificate is conditional upon fulfiiting the requirements of 10 CFR Part 78. as applicable, and the conditions specified below.

E
(a) Packaging

(1) Model Nos.: DT-2, DT-5, and DT-7

(2) Description
I

I

Contents are center (d fwithin,ty , qf3 uranium metals, alloys, and compounds.Packagings for Type A guanti I
odter7s~tggi drums by industrial fiberboard

having a mini hensity of 14 lbs/fi Sq |
[

The DT-2 is 18-gauge D0T Specification Dsteel drum 22-1/2 inches !
in diameter!Iy 33 inches high; it has a 14-ga y lid closed by a 12- I

gauge bo p(ng' ith drop-forged lugpand'a -inch steel bolt and I

lock nu 16A Q 16-inch x 0. H ffcavi in the fiberboard I

gross weight is 220 pounds. jholds onten t geg a.
,

The DT 4 is an 18?gb 00 .Sp. if .i 17H sth drum; 22-1/2
.

ged ,lli , a lQ*|I 5/8-inch steel boltinchesgia diameter"; Q i che' _ft has auge lid closed by I

and I, a 12-g b r'i 9wJ p-

,3pect cation 17H drum; 14 I'

h. p@e packa_ e gross weight is ]
dp erg or! s a,and loc ut s

y (q%{kXinches i iamy 4-5/0 y
Ji - : G9 i; 330 poun .

Y t' | |/

o + 1

Ia v

I

I
,
'

I

! Io
l I

I

I

I

I

I
I

! 189 I,
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penc Ponas atea U.S. NUCLEAR REGULATORY COtetNSSION - |

9 44 CONDITIONS (cenchued

Page 2 - Certificate No. 6227 - Revision No.1 - Docket No. 71-6227

5. (a) (2) Description (continued)
|- ,

The DT-7 is a 20-gauge DOT Specification 37A steel drum; 16 inches in '

diameter by 24-1/2 inches high; it has a 14-gauge lid closed by an 18-
gauge bolted ring with drop-forged lugs and a 3/8-inch steel bolt and
lock nut. The inner container is a 12-quart tinned can 8-5/8 inches
in diameter by 13 inches high with a press-on lid. The package gross

.

,

j weight is 75 pounds. [
'

(3) Drawings

The containers are constructed in accordance with drawing found in the
Oak Ridge Y-12 Plant reports:

(1) For the Model No. DT-2, pg 7 of Report No. Y-DD-152;

(ii) For the Model No. DT-5, pg 7 of Report No. Y-DD-153 (as revised
by letter to report Y-DD-153 recipients from R. J. Fraser);

(iii) For the Model No. DT-7, pg 7 of Report No. Y-DD-160.

(b) Contents
nRREG I

(1) Type and form of, materials [

Uraniumofa[ye ichment in the U-235 oth .6a
(i) A flat plate of uranium metal with dimenCons no greater than 16

incf@s xil,6;jnches x 0.4 inch , in thaQiodel No. DT-2.
IO V 'N /

Uranium metal \(or alloy;as)a fip a piece #{th no dimension greater(ii)
than 14-inches [ diameter 2 yD4)S|/8 jnches hi

:f eJd ip'''an innenDtn Specif tion 17H containert
(14 inches in b in the Model No.
DT-5. 4 ,N A4L ,'/

shakintheModelNo.(iii) Uranium is o c

DTe73within)' ith>a <pr$( rtn
inches high'w eas nittdO %canf 8-5/8 )/)nches in diameter by 13

12-quar
t

Maximum quantity of materjf)Q)p'Q ;a$[\^s 'u (, | G) |
*

(2) er p 6tage to exceed a Type A quantity - 1

of radioactf@ material.
~//

(1) For the materialdescribed in.$(b)(1)(1) not more than 32 kg of
77T(I('' 'uranium.

(ii) For the material described in 5(b)(1)(ii) not more than 20.0 kg
of U-235,

'

(iii) For the material described in 5(b)(1)(iii) not more than 250 g of
U-235.

1

(v) For the material described in 5(b)(1)(iii) not more than 500 g of
U-235.

189
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U.S. NUCLEAR REGULATORY CORAtelSSIONsenC F0neseteA
t&*4 CONDITIONS (conadued

|

|
Page 3 - Certificate No. 6227 - Revision No.1 - Docket No. 71-6227

I

I

! (c) Fissile Class II and III g
'

I (1) Minimum transport index to be shown on i

| label for Class II. j

! (1) For material described in
5(b)(1)(1) and limited in 5(b)(2)(1) 1.1 i

i

I

I (ii) For material described in
-

|
1. 5(b)(1)(li)andlimitedin5(b)(2)(11) 3.4

| E(111) for :nterial de:cribed ing

5(b)(1)(iii) and limited in 5(b)(2)(iii) 0.1 |i
| |

1 (iv) For material described in i

I 5(b)(1)(iii)andlimitedin5(b)(2)(iv) 10.0 |

| |

I

| (2) Maximum number of packages per
shipment as Class III. |i

I I

| (1) For material described in |

5(b)(1)(1) and lin;i,ted-in.5(j)g(2)(1)
b 122 II

dC( |

For materia} * des [AM
I -

5(b)(1)(fi)andlimitedin5(b)([2)h)O
cribed in lI (ii)

37 I

| .

For as rial described in jf (iii)
[ 5( 1)(iii) and limited in 5(b)(2)(111 200

,

I (iv) Fof/materNIhscribed in [ lb 8

| 5'(b)(1)(iii) p$ / )imijfd n 5|6)())(iv)hd ' 10

S v4 O I
4 4

The package auth1rized by this\c/ertTffc te/ tihereby apprpved for use under the|
,

i
i 6.

ovisfons oC*1041T571y[q$2 .
. c i

. , ,/, j| general licenset

arefif$1}'l98h| 7. Expiration Date:
i j 'f;r.6cd;4 La d(y Q i

n'h hjf b |YiI '

;

|
.q,o $o |

,\
-

,

!, N*** |
i i

I |

1 i
I i
I I
I e

'
I
I I

I I190
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| u.8. NUCLEAR REGULATORY cot 00008810Nmac roam eien
| *= cowomont teonw.m
i

I I

| Page 4 - Certificate No. 6227 - Revision No. 1 - Docket No. 71-6227 I
n

| |
| 1

I I
| | REFERENCES |

| 1

I I

| I Oak Ridge Y-12 Plant report Nos. Y-DD-152, June 1974; Y-DD-153, July 1974 with revision i
I

I
per R. J. Fraser letter to report recipients dated July 17,1974; Y-DD- 160, December

i 1974. |
I

g'

I FOR THF 11.%. NilClEAR REGtlLATORY COMMISSION ||
| l

YL Charles E.gMacDonald, Chief ,I

I Transportation Certification Branch i'

I Division of Fuel Cycle and I
,

I Material Safety, WSS I

I

' | SEP 0 61983;

| Date: |
'.

I I

I I

I I,

, [h.b. $$ h, ,

I g- 4f i

,.

I s-

l
' S O I

,

-

I

f, mL, ppv
4 |

fiff g

Qg 3| 10 3 Od- ff ?I ;

c d o j
,.,

!, w& n , g..p ;, ! p ,

'

q
.

I
t. ~, +m , a
LO . ff 6" '

| t:\ 1. 1.M. 4?gr g ;
i o, 79

o\q
... v is

,
I "e ., ; 4 - si' "*$f
n ,p. ,-

-

.

I, O O |!
: | 4 y7 4 5 +, |

| |-

. | I
I

I I |
| 1

I I
I I
I I

| | |
1 | |

'
| |m
1
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CERTIFICATE OF COMPLIANCEu c'a " FOR RADIOACTIVE MATERIALS PACKAGES

p' . c.n ,_. . __ .n...,_ _ _ .-- _.-__ . . _ _ _ .o,. __._,
\

r 6244 6 USA /6244/B( ) 1 3 |

l,.en...a i
I, . in . c.n.e.c. . .. ...o.o io c.n.e, mi in. ca.a,na .no coni.nt. o..c,,o.o n ii.m s o.io.. . . in..ppi,c.oi. ..e .i.no.ro. ..i vo,in m r.ii. io. coo. |v

1|
| oe r.o.,.i n.aui.e.on e.,i ri, p.cm g no or n.o,o.c.iv. u.i.ri.i. ro, tr n.co,i no tr.n pori i.on or n.oio.ciev. u.i., i uno., c.,...a cono.ien. - |

o in.. c.,,,,,c.i. oo.. noi ,.n... in. con.. no, e,om comoi..nc. ..in .ny ,.2e ,.m.ni o, in. ,. oui. .on. , in. u s o. .n,n.ni o, r,.n.,o,w.on or oin., I I

|| .ppi,c.oi. ,.gumo,y .g.nc . inciuo.no m. ,o..,nm.ni or any country in,ouan o, inio on.cn in. p.ca.9. ..n o. ,,.n.gon.4 1
'

I, t
II !!

' '."''Et."Ec'S* '/$*f0f%.".' ''''' ' ' ''"" ^**"'''.*'rT.'No',"o's "Ec^fr'5 $,it?"on'M'.*/.?"c.rios'

d(
Chem-Nuclear Systems, Inc. Chem-Nuclear Systems, Inc. application y
220 Stoneridge Drive dated May 14, 1984, as supplemented. f

I Columbia, SC 29210
}@J 71 6244

l r, o t- r
l > .hcattwuunem C (m / - l

i
-

} . v.w m,,c.
- -

j)ini. c n, . .. conoa,on.i upon vuirin.no in. ,,,u, ,.,.r.nt.'oe io crn e.,i 7i. .. .opi,c.oi.. .niin. cao. con. c.e,.o e.io.

|' (a) Packaging S O |
1 v 4 r
1 (1) Model,No.: ;CNS 4-85 's #

,1sv
(2) Deschp) tion

';, av ~^- |

. )f
,

[/$ |
' N g m.

f k :ht ) Or j |g : M g

g! The package consists' of a Jt' eel andilead shielded cask. The cask is |
positioned within'an overpack constructed of steelJand honeycomb i1

.
material. The gross' weight of the package is.46,000 pounds, i

The} mild steel cask is.h g n q p 'y4pproximately 111-1/2 inches ~|in length and 58
|

1 p 'q M% C |,

1

f inches in diameter'. The%11s.1 top, and bottom are'of 2-inch thicks y
steeir. plate.' . Shielding';is' )fcvided< by 2Tinches iwalls 'an,d 2-inch thick steel |wallrof, the cask ,0f[ lead within thej

. The cask lid is |1

1 secured to the ' cask' body, by| twenty-four, 3/4-lhch diameter bolts and 1y

attached to,',the lid and body { polyurethdhe seah* Lif ting devices are
|

I h sealed @ a compressible |

| of the cask.g,N
| /) V

|

| The cask is positioned within an overpack approximately 139-1/2 inches 1

material is confined by$3/811nches in' diameter.
in overall length 'and Aluminum honeycomb I1

1 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 |
q walls by eight, 5/8-inch diameter bolts. Lifting devices are welded i
| to the outer shell of the overpack cover. |

I I
I (3) Drawings
|

| The package is constructed in accordance with Nuclear Waste Systems
| Drawing No. D-6930-1, Rev. F (Sheet I ct 2) and Chem-Nuclear Systems [
| Drawing No. D-6930-1, Rev. E (Sheet 2 of 2). I

l I

['
I
l

I
I I
| |

| 192 I

I
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Page 2 - Certificate No. 6244 - Revision No. 6 - Docket No. 71-6244 |
1I I

5. (b) Contents

f
l|

(1) Type and fonn of material
' '
1 (1) Greater than Type A quantity of byproduct material as process ;p
I solids, either dewatered, solid, or solidified, in secondary a

container (s).which meet the requirements for DOT Specification 7A ,II

| packaging; or

I (11) Greater than Type A quantity of byproduct material as solid metal !
I components in secondary containers, as required. if

Maximum quantity g ,jimhelab[rIN p

|$
(2) Q

t5ermal watts of bypro dN terial.| Not to ex i|The contents
g may inclu sile materials provided the limits of 10 CFR 571.53 n
I are not ded. U I
I I
I 6. (a) For any pa e 7tontaining water and/or orga c' sibs s which could 1

| radiolyt y gener i bustible gases thninat on must be made by |
q tests an suremeht represe tat kage suc at the following y
| criteria met oveis er od' 3 e t} t$ twice t xpected shipment Il'q {; f II time: ,

,

o p/ molar hntity that would(1) The}hydroge gen sust be l< 1I be rg)noret 5 've 1 J h r ( >1
r . Ipnt'11mits .fpr other inflammable |

'

| gaseTT of t d fya a [ 4 1 0 1 s'vold 7 pre %t at STP (i.e., no y
'

moregn0 1 1 L 4 t psi 70'F K or gg

| (ii)TheseMdary |Must rted with a diluentMMkser ca
I to assu

'

1 5% ume in those portions
|

that oxyg
e which cou tih h) it

t
I of the drog n gr than 5%. ,

| For packages to bhlivered to a carrier or ansport, the secondary |
mination for gas generaUon Vcontainer mst be prepaldt fg s ' pme%r t ihe same manner in which deter- 1|

I p. i nt period begins when the 1
I package is prepared (sealed) an est be completed within twice the expected

|; shipment tinie.

| (b) For any package containing materials with radioactivity concentration not I
i exceeding that for low specific activity material, and shipped within 10 I
I days of separation, or within 10 days af ter venting of drums or other I <

I
! secondary containers, the detennination in (a) above need not be mde, and I

| | the time restriction in (a) above does not apply. |
| 7. The lif ting lugs on the outside of the overpack shall be covered during trans- | |
| port to prevent their accidental use for the purpose of tie-down or lif ting.

| 1

I 8. Shoring shall be placed between the secondary containers (or activated com-

i|
ponents) and the cask cavity to minimize movement during nonnal conditions of-

transport.
g

i u

| Im ,

| ;

!pyrwwww wwwww s-i mwwwm n w wm = =rsw1-w wwwwwr- - --rswswwr- - - w- - - w w -ww* |
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Page 3 - Certificate No. 6244 - Revision No. 6 - Docket No. 71-6244 :

|

[

I 9. The lid polyurethane seal shall be replaced prior to final closure for eachi

|- shipment.
I

10. Fabrication of additional packagings after August 31,1984, is not authorized.

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

!
|

I general license provisions of 10 CFR 571.12.
I

I 12. Expiration date: August 31, 1989. . ;

jl .

|i
,

. c. &TV"K5E G O ,'

|| r
I Chem-Nuclear Systems, Inc. Ucation dated May 14,1 '

,

|
Supplement dated: Augu th,1984. Q

FOR THE U.S. NUCLEAR' RhLATORY COMISSIONf | e w q c. 1
,

| | Ly .r.f O
k" Donald, Chi| h- k *

7
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" " " " "*#""'"Ei CERTIFICATE OF COMPLIANCE

| '' c'a '' FOR RADIOACTIVE MATERIALS PACKAGES I

jg 1 a cear,ncate nuvun . aemiou ~uuna . eac ac.e oe~nncaro= ~uusea . e oe suusen .ro m uu eene oes

6272 6 USA /6272/B( ) 1 3 Ir

I
[,eataosac. Tnis c.rtificat is issund to certif y tnat in. packaging and contents described m it.m 5 belo., meets tne appiscable sateiy standards s.t fortn m Titt.10, Cod. I
I oe red. ai neguiations, Part 71. * Packaging of Radioactiv. Materials for Transport and fransportation of Radioactive Material Under Certam Conditions * g

Ili n. Tnis cartiricar. does noi reis.v. tn. consigno, erom compi anc. . sin any re.uiremeni ov in. reguianons os in. u s. o.partm.ni os Transportation or ein.,i
appiscanio requiaiory agencies. mciuding in. gov.rnenent or any country inrougn or enio .nicn in. package iii be t,ansported

!
I! I
I I

* '"'*ea'le"Ne'E^n'r',' 2".'JO,.'.".' ''''' ' ' ''''" ^**"*'i, r'SI'e'Eo'io'eEEc^ft,8EEfkr"o7on**e'**carou IJ
"' " 'I

I I

U.S. Ecology Protective Packaging, Inc. application |
|(! Louisville,KYP.O. Box 7246 dated June 24, 1974, as supplemented I'

40207 I
m n- 71-6272 I|

.noc=rTuudainf:(3/ II f..

jI a ccaoirious '
- ~( fs

|
inis certificate 6s conditional upon fulfilhng tne requirernents of to CFR Part 71, as applicable and the@ditions specifi.d belo.

, (a) Packaging: O |
) ! 4 i

,j (1) Model No.: 3 6272 / 'A |,

f. y ,@g, y1 ij
(2) Description /f; ()

|(|
A protective overpack' having a ' double-ws11ed, low-carb steel shell I

4

foam (nominally 7" thick) gauge inside%11) with rigid;polyurethane(3/16" outer wall and 20- I!

themal-shock ' insulation between the walls. I

[ The edges of the overpack4 are reinforced'with 10; gauge-steel angles |
g welded to the outer face'of {the%){$ *and internal diagonal 14 guage j
( steel plates. 'Overpack lid iclosure!1s, provided by three,1" steel I
lj rods which~ extend the' full width,* Weided-te'an end plate at one end |
lj and secured'by a pin at the other'end.,, Enclosed within the overpack ut

I{ is a bolted and gasketed,12-gaugeclow carbon steel ~' inner container. |1
1 The gross weigh.t of the package is ~ bout 6,100 pounds. ;a

I; g

h (3) Drawings ) D !
, . 21, I

l| The overpack is constructeiin'accordance'with Mechanics Research, Inc., I
'

| > ,

ij Drawing No. 121347, revised to May 21,1970. The weste M-3 steel bin |
[l (inner container) is constructed in accordance with Argonne National Laboratory's ;

'

i! Drawing No. CS-2273. g

( I
I I

li

I i
I I

I
I

I
I

I
I

I I- ,

I I '

I
1

|
l

I

I |;

1 |,,,
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. .

5. (b) Contents

| (1) Type and form of material
1 . . . i

, i) Dry, solid radioactive material within the waste storage bin; or j(j
l (ii) 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'

I cover lid. The two primary cans are packed in.a secondary steel
I can sealed with a press fit lid (see Figure 2 of application *).
I The secondary c

..

contents are placed within a'

I radiation sh ix (6),1/2"-13UNC bolts with;

| welds i ce with applic centered in a DOT Specification -*

| 17-C 5 teel drum (see Figure plication *). The drum
I is s ith styrene-butadiene rubber cet contained with a.
I

I.
sta drum closer and loaded into a M 9 teel bin with polyurethane

g "
ge material (Instapack 200, or,eqftValent).foe ' dup

I e/ 'g/ffE;
I h.

p.5.DepI tof,Enegylett tedAprip5,1983.;

I pja Oj (2) Maxiq quantityqo_ - eri

'ddin dunnage shall notThe M imum h hk,4 i contente i

exce@,00k nds1 # j - !
' '

hFortpont i ( i|
'

she . net (egce Natts; gor| | The the'v he j

{ ! For the co ts speciff (b\(1)( ):
f ! The package ibimited to 435 ci of mixed sion products and 12 g

j fissile material, y $ !

| 6. (a) For any package containing water and/or organic substances which could!

j | radiolytically generate combustible gases, detennination must be made by [
'

; I tests and measurements of a representative package such that the following -

[
criteria are met over a period of time that is twice the expected shipment: | |

,

j time: *

,

4

i (1) The hydrogen generated naast be limited to a molar quantity that would
1 be no more than 5% by volume (or equivalent limits for other inflam-
i mable gases) of the secondary contaiger gas void if present at STP-

(i.e., no more than 0.063 g-moles /ft at 14.7 psia and 70*F); or F

: ~

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 than 5%. |

| I
'

: ,

' 194
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Page 3 - Certificate No. 6272 - Revision No. 6 - Docket No. 71-6272 1

,1, I
I

h |

| 6. (continued) |
1 1-

i 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 detennination for I

| gas generation is made. Shipment period begins when the package is prepared |
q (sealed) and must be completed within twice the expected shipment time, g

|i
I |
I (b) For any package containing materials with radioactivity concentration not'

1 exceeding that for low specific activity material, and shipped within 10 I
I days of preparation, or within 10 days after venting of drums or other I

| secondary containers, the determirttion in (a) above need not be made, and |
a gve $ { g ply.the time restriction in a

1 7. Contents within the inner htainer nust be eithe pgkqd full or must be securely
j;I| braced to prevent mo'v 4. /'

| 8. The cover of the i container must be secured by at 1 20 bolts (5 per |side) of not less ng/6-inchdiameter. ,77,

8 9. Priortoeachsh'itpentth11 er container lid g shall bginspected. The |f

|r gasket shall bef.gplaced if[- .
tigrQ s n (ects or efvery twelve (12) I

1,: O |
months, whichev occurs firs . '-

-

g

, ,-

The packa e au - riff l., . ,

general I censg rized ,by, tovisto $, o QOs ,R i71,es' p' app, roved f] use under the
10. y ;

q .

Q) E d 1985 f'[$9| 11. Expiration date: # # k IMarci
r '

e % 1,

'{ . f %|E% _ | D |
Protective Packaging, IIappl cation ht d 2 74.y

h |
Supplement dated: January 975.

U.S. Department of Energy, Chicagohrgio0gfge7 pplement dated:|' April 15, 1983.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION I

I

W6 |
|(y Charles E. Ma Donald, ChiefTransportation Certification Branch 1 1

Division of Fuel Cycle and I |
Material Safety I l

R05MDate: |
|

l

,,

! I
'

i
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"" " ** *5"* CERTIFICATE OF COMPLIANCE I,

II so CrR n ' A FOR RADIOACTIVE MATERIALS PACKAGES 4

' b REVISION NUMBER c.PACAAGE IDENTIFICATK)N NUMBEP 3'
' d PAGE NUMBER e TOT AP, NUMBER PAGES

I e CERTIFICATE NUM8ER

||L 6273 'S 5 USA /6273/AF 1 3

| t PREAMea ,
I a This certificate le issued to certify that the packaging and contents desenbes initem 5 below, meets the appiicable safety standards set forth in Title 10 Code of i

i Federal Regulations, Part 71, * Packaging of Radioactive Mater',als for Transport and Transportation of FbMoactive Materal Under Certain Conditions." i
I b This certitcate does not reiieve the cor signor frem n,ir,, nance with any requirernent of the reguistions of'the u s. Department of Transportation or other i
1 appocable regulatory agencies, inctudmo the ivwerrwnt of any country tnrough or into whien the package, witi be transported. |
I I

I , |

* ',"'*f,'," Aft $^',','*,,issuEyg mE,sAsis Or A sarEn AesisyEgr yg,T,N47A, c TION OWEWT 080"^'"m |' T A
p N,,,,,, r lCAT

! Allied Chemical Corporation Allied-General Nuclear Services application | )
I P.O. Box 430 dated April 29, 1975s-as supplemented. i

j

| Metropolis, IL 62960 i I,

I I

I | ,

71-6273 iI c. OOC ETNUu.ER,
I I4 CONomONs
I, This certshcate is conditional upon fulfilling miquirements of to CFR Part 71, as apphcable, and the conditions specified below. |

. g
.

|

| (a) Packaging |
*

t | |

| (1) Model Nos.: 48A, 48X, 48F, and 48Y i.

1. , I

|
(?) Description I

I

| 6 cf s R t%"g'4'in Secti .n 7
R0-651, Rev. 1tal 48-inch UF

(b) Contents f
(1) Typeandfhofmaterial !

(i) Ur mh ide (UF ) heel ,6

, (ii) Udifium hexakl
'

ie i 11formwh meets the requirements |

{3 [
.T i| ayowspeciti1 ivj te

AI lp 5 ,

| g o' i,

Q> y j; 3, $ |
'

| S vp% g / g j
.

,

%o,Y***Y +o'
|L | e
'

, ,

! |
i i
1 I

,

|
| 1

I
I I

|'. ,I
(

.

' I
, ,. , .

f
\ l
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Page 2 - Certificate No. 6273 - Revision No. 5 - Docket No. 71-6273

'5. (b) Contents (continued)

(2) Maximum quantities of material per package

(i) Forthecontentsdescribedin5(b)(1)(i):
Type A quantity of fissile radioactive material with a maximum U-
235 enrichment, pounds UF , and U-235 content for the cylinder

6models as follows: . . ,

Model Max. Enrichment Max. UF Max. U-235
6

Number w/o U-235 Pounds kas

48A, 84X 4.5 50.0 0.690 ,

48F, 48Y l

(ii) Forthecontentsdescribedin5(b)(1)(ii):
Maximum U-235 enrichment, pounds UF , and U-235 content for the ; i

6::ylinder models as follows:

| Max. Enrichment
j Model

w/02 R E G (Max. UF
Max. U-235

610-235 P69nds kgsl Number 5-

( , '' W
48X, 48A," 1.0 21,030h 64.5
48F Q l.0 27,030 0 82.9
48Y T _ 1,0 27,560.m $ 84.5
y V . . '/

(c) FissileClassJ Q_
. J

For the con' tents describ'e'd in 5,(b) ) kin 3 limited @ 5(b)(2)(1).;

Z ' &, ,f $Fissile Clas Y'
'

,s s. 'w mfValve protector 'oshallblejprovided ser i..ed,1$0-6hRev.3.
<

6.
|Q p sn 4 a

I 7. The fabrication, assembly / testing,hma tenancdNand userpf packagings shall be
in accordance with the requirements'ofl0R0-6517 Rev. 3h Tolerance' dimensions
for the Model No. 48-Y; cylinder may#sinfac'd6Hlanc - Eh Attachment I to Virginia
Electric and Power Company letter dated' December 2 976.

t)
For the contents describe'd in 5
shall be transported on a mot'dr(b)(1)(ii)3andMimitedin5(b)(2)(ii)thepackage

8.
vehicle, railroad car, aircraft, inland water

craft, or hold or deck of a seagoing vessel assigned for the sole use of the
shipper.

|
1
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Page 3 - Certificate No. 6273 - Revision No. 5 - Docket No. 71-6273

|
9. The packages authorized by this certificiate are he;eby approved for use under | '

the general license provisions of 10 CFR 971.12. |
|

10. Expiration date: November 30, 1985. |
| |

'

| REFERENCES i

|

Allied-General Nuclear Services application dated April 29, 1975. I

I 1

-; Supplement dated: July 29, 1975. |
' Fissile Class I Shipment of Uranium Hexafluoride " Heel" Cylinders, K-L-6249, Rev.1, |

June 5, 1974. |
I

Uranium Hexafluoride Har.dling Procedures and Container Criteria, OR0-651 Rev. 3, 1

IAugust 1972.
I J

I
Virginia Electric and Power Company supplement dated December 20, 1976.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

(,b /

%' Ch MacDonald, Chief ,

J. k Transportation Certjfjcation Branch |

b, Division of Fuel 1 Cycle, and i

42 Material Safety, retSS I

Q .Nf4/
SEP 0 61983 ! - h1 'jN /!y/$ O I

k I

i
Date: q if /' Q ' t( 1 0 j

Op:g bQy | ,j; p ' q., e
Qt T $ 1

i-
l.. rp ym ~

3 .y3 .

g |
<"e

SQ20 hE$tMf c} |c

wha cy |
s ,-

0 * * * * * +& ,
-

1 j3b/,p
'

1

!
I

I
g-

,

I
I
I ,

I i
I

.. i
I
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|

| rY CERTIFICATE OF COMPLIANCE
" " "

| ioCm "
FOR RADIOACTIVE MATERIALS PACKAGES

q a CE2TIFICATE NutsBER D REVISION NUMSER c. PACKAGE tOENTIF6 CATION NUMBER d PAGE NUM04.R

e. TOTAL NUMBER PAGEs |6280 3 USA /6280/B( ) 1 2i

I t PREAMBLE
| s. This certificate is issued to certify that the packaging and contents described inttem 5 below. meets the applicable safety standards set forth in Title 10. Code of
| Federal Regulations. Part 71. " Packaging of Radioactrve Materials for Transport and Transportation of Radioactive Matenal Under Certain Conditions " '

I b This cernficate does not reheve the consignor from compliance with any requirement 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 wtit be transported.
I

I

* '"''EEPIIES'e'v'/N aJ' E ".5***'' '^ **''"*'*i El$o'"c'UE/$5'o%PPoRTAIPT" cation-
*" ' * ' * * " "' "

1 J. L. Shepherd and Associates J. L. Shepherd and Associates application
I 740 Salem Street dated September 5,1979.
| Glendale, CA 91203

71-6280e ooCxErNuueER

cate is conditsonal upon fulfdtang'the requ6rements of 10 CFR Part 71, as applicable, and the conditions specified below.e

| (a) Packaging*

| (1) Model No.: A-0109 Irradiator in A-Oll7 Overpack
I

'

| (2) Description
I

I The. packaging consists 0; andp lead-filled, steel weldment (ModelI A-0109 irradiator) Mt%ito ter protective enclosure
(Model A-0117 o

| inches diamet
. ). The irradi a right cylinder, 31n

i

'36 inches high, with ted top plug closure.
| The overpac a double-walled steel cyli enclosing a shock
I: abosrbing thermal insulation core of glu nded layers of balsal' wood (11 , . density, 12 inches i o Jhe sides). TheI irradia sh place in the by SThel spacers attached

'

I to a 1/ ch thht t 1 d. T oid between the
| irradia and in 3 11 k is fi d with hardwood
i spacersd The ove : q ov s e 30 5/ inch diameter
i bolts. The di t. m 5 5ingsdiameterby73+d fjdiatw is 7,000 lbs andI inches g. w'6q a'o e

| the wei of e s . i

,

gling0,400lbs.i s

(3) Drawings
.

'

.

ctedhecordancewithJ.L.| The overpa nd rra a n
>

I Shepherd an ociatesDrI A-0 $ A1, A-0109-10, A-0109-os.:
1 20, A-Oll78, 7C, and A-O'l 7-C1.
I

I

I

I

I

I

I

| 1 6

-

i

I

I

I '201
|

|
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U.S. NUCLEAR REGULATORY COMMISSION

|
mac rons staa

~De CONDmONS teond,eued
|

|
.

i

| Page 2 - Certificate No. 6280 - Revision No. 3 - Docket No. 71-6280 |
1

I I
I I i

I 5. (b). Contents
g

I
I

I
|

(1) Type and form of material i
,

1 i

| Cobalt 60 as cobalt wire encapsulated and heliarc welded in a stain-
q|less steel tube. The source is further encapsulated in an annular ,

i
capsule approximately 6 inches in diameter by 6.43 inches long and

1

I
I sealed by heliarc welding. The cobalt 60 must meet the requirements |

I

|
of special form radioactive material.

I

| (2) Maximum quantity of material per package

|! 30,000 curies
I

I
I 6. The overpack must be modified by the addition of not less than 141/4-inch |

diameter vent holes in the outer shell (two each in the top cap and cap side, |

| Itwo in the bottom, and in two side tiers of 4 holes each, at 90* separation,
,

with each tier located about one foot from each end). The holes must be sealed
I

to prevent the inleakage of water but not so as to affect their capability of |
<

i
|
| venting in the event of fire. i

I I

The package authorized by this certificateds hereby approved for use under the |I 7.
fOfCFRs71'.123 I

| general license provisions

h I,| 8. Expiration date: Nov r 30,1984.

|I. y REFERENCE

f7 k il' w
|

J. L. Shepherd a ssoci application date Se~ptember 5,1979. I'

O I

| q t: - @r ( d.@
I h. 3 o '

I

| A V N-f0RhlhE- (SicNUCLEAR R GULATORY COMMISSION

f> 1 [ f A k '$|

| 0 W"hths&PLO/ l
~ IM i T CharlefEOHacDonal '-thief' I

D (,[tiyisi'on of"FuelTransportstion Cer fication Branch
i '

V
e and |i '

I
Material Sa NMSS i |I j; I 1

SEP 0 61983 v k |T p ,g g *^| Date:,

|
gi
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" " """ " " " * * "E CERTIFICATE OF COMPLIANCE
| io cra n - . FOR RADIOACTIVE MATERIALS PACKAGES I
' I
I 1 a CERTIFICATE NUMBER t> REVISION NUMBER c PACKAGE 4DENTIFICATION NUMBER d PAGE NUMBER e rOTAL NUMBER PAGES g

6294 8 USA /6294/AF 1 3 ye '

k eREAMea l
|| . a. This certificate is issued to certify that the packagmg and contents desenbed m item 5 below, meets the apphcable safety standards set forth in Title 10. Code 1

of Federal Regulations. Part 71 'Packagmg of Radioactive Matenats for Transport and Transportation of Radsoactive Matenal Under Certam Conditions? ||;
Il b. This certificate does not reheve the consignor from comphance with 'eny rirquirement of the regulations of the U.S. Department of Transportation or other I 1

I appheat>ie regulatory asenc>es. inciudmg the covernment of any country enrough or into which the package wili be transported. I |

| | !
I I

II

* T*EI,"IIES'e'v','".'*.*Y'e E'"' ***'* ' * *^''" ^*^"*'*i, iflfNo'EOSPcfTJN EMS"o*OSe?"cArioN"' ' ''

)|
II u

| Combustion Engineering, Inc. Combustion Engineering Inc. application i

i

| Route 21-A dated June 20, 1980, as supplemented.- l
i Hematite, M0 63047 !i

'

|li
I 71-6294

I - dooc ?sNu S $ 0 / r ,
* coNomoNs _s v -( o . ||| | This certificate is conditional upon fulfillmg the requirernents of 10 CFR Part 71, as apphcable, and the conditions specified below.

f *~ (a) Packaging M 'Q |
1 T' 4 I
g (1) Model No.:' -UNC _2901 (/ /j |
| V) e ps x e ,s

|
(2) Desc ption ik g |

| Amaximum10.80-inchhsquare*by30nch o'ng inner c6ntainer con'structed |
31 of minimum 14-gauge steel.fwithibol,ted:and gasketed" fop flange closure g

( and sealed welded; bottom 1hsietIInnebcontainer isitbntered and 1

I supported in'a/22.5-inch 1 1D-byg3hin' hihigh?l8-gaugTsteel drum with Ic
i 16-gauge heidIand,00T2Specificationbl7H closur'e byta'ibestos sheet, I

hardboar'd," and <insulatin ||' plywoode

" "$' %dM$g(material >' Gros $ieight of package -
'

=7 6 |
"

l
| (3) Drawings G ( gy'

g

is constructedMn accordance,wi Combustion Engineering, I1

The packaging'6.1 D-5007-8086, Rev. 3; or Babcock & Wilcox Company ||q
Inc. Drawing N
Drawing Nos. MS-135E. Rev. 3 and MS-828, Rev. O. a

g Y W 4. #" P |* #^ |1 (b) Contents *

I 1

II (1) Type and form of material'

I |

I
| Uranium dioxide as powder or sintered pellets. Uranium my be enriched
g to a maximum 4.1 w/o in the U-235 isotope. The maximum H/U atomic

.

'

I ratio, considering all sources of hydrogenous material within the |
I inner container for powder or within the boundary of the pellet array I

| for pellet packages, shall not exceed 4.5. |,

| For the uranium contents specified in 5(b)(2)(iii), the maximum H/U |
/

| considering all sources of 11ydrogenous material within the pellet box |

I must not exceed 1.3 under nonnal conditions of transport. I

p i,

For the uranium contents specified in 5(b)(2)(iv), the maximum weight |g-,

of plastic bags containing U0 shall not exceed 600 grams,per shipping i2g
container. |

I I'
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||'" ** : conomous (continued)

Page 2 - Certificate No. 6294 - Revision No. 8 - Docket No. 71-6294

'

~(2): Maximum quantity of material per package'

(1) '.427 pounds containing not more than 4.79 kgs U-235 as sintered
pellets enriched to a maximum 3.75 w/o in the U-235 isotope, or,
3.93 kgs U-235 as sintered pellets enriched to a maximum 4.1 w/o -

in the U-235 isotope. . Pellets shall. be packaged in accordance
with Combustion Engineering, Inc. Drawing No. D-5008-8192, Rev. 5,
or NFM-E-4266, Rev. O.

(11)' 230 pounds containing not more than 3.60_kgs U-235 as powder or?
sintered pellets packaged in accordance with United Nuclear
Corporation Dra goQg 1.

(iii) 370 pou aining not more tha U-235 as sintered-:

- pelle ched to a maximum of 4.1 w/ n the U-235 isotope.
. Pell must be packaged in accordance Babcock & Wilcox
Dr Nos. MS-157C, Rev. 3, and MS-84D, . 2.

({e as powder, pellet Ia y cadbination thereof.(iv) iu
ium enriched to a max ' 1 w/o JA the U-'235 isotope..

nium mus cka,ggd4 a e with Bkbdock & Wilcox
awingNog Aiv. 4

1 7C, L , as 84D, RevO
i a

(c) Fissile ps gIIandIII,

|
; For the cluOents fi $ f yan ( )

;it N
(1) Minim $g II

trans '

< t
for C1 L j 0) 2.0

(2) Maximum h r of pac ag [ p for
Clas3 III C 50

For the contents specift in5(b)(2)(iii),

(1) Minimum transport index b shodonlabel .
for Class II 0.5

(2) Maximum number of packages per shipment fori

Class III 150

For the contents specified in 5(b)(2)(iv):

(1) Minimum transport index to be shown on label
| for Class II 1.0.

(2) Maximum number of, packages per shipment
for Class III 50

6. Prior to each shipment the insert (containment vessel) gasket shall be inspected.
This gasket shall be replaced if inspection shows any defects or every twelve
(12) months, whichever occurs first.
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I Page 3 - Certificate No. 6294 - Revision No. 8 - Docket No. 71-6294 I
l- N
. I
fr |

| 7.- The package authorized by this certificate is hereby approved for use under the !
I general license provisions of 10 CFR 571.12. I
I I

| 8. Expiration date: July 31, 1985. I

| REFERENCES |
I I
| Combustion Engineering, Inc., application dated June 20, 1980. p
I I

| Supplement dated: September 9,1981.
|

Babhock & Wilcox Company letter t ce @ g 2.

! I Supplements ' dated: April 1 ly 7, 1983; and Jul and August 30, 1984.
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NRC FOMW 818 U.S. NUCLEAR REGULATORY COMMISSIONi

esa CERTIFICATE OF COMPLIANCE E
,

w CFR n FOR RADIOACTIVE MATERIALS PACKAGES

C2RTIFICATE NUMBER ti REvlSION NUMBER c PACKAGE IDENTIFICATION NUMBER d.PAGE NUMBER e TOTAL NUMBER PAGES

6346 11 USA /6346/B( )F 1 3

~ 4. PREAMBLE
a This certificate is issued to certify that the packaging and contents described m item 5 below, meets the apphcable safety standards set forth in Title 10. Code

of Federal Regulations. Part 71," Packaging of Radioactive Matenals for Transport and Transportation of Radioactive Matenal Unde Certam Condations."

D. This certificate does not reheve the consignor from comphance with any requirement of the regulations of the U.S. Department of Transportation of other
apphcable regulatory agencies, including the government of any country through or mto which the package will be transported

[

L
3 THIS CERTIFICATE IS ISSUED ON THE BAsl$ OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION -

a PREPARED BY (Name and Ackfresst b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION-

GA Technologies Company General Atomic Company application dated
.P.O. Box 85608 August 28, 1980, as supplemented. :
San Diego, CA 92136

,n Dp [71,6346= c|00CIET NUMBER /%

4 CONDITIONS ,\ b*' * kA
This certificate is conditional upon fulfillmg the requirernents of 10 CFR Part 71, as apphcable, and the cond$ons specified below

#
S % ) 4*%

(a) Packaging [
c.

(1) ModeIpo.:'[fSV-1 Y ,4,

Li f ANs / J
9 (.)(2) Description AO N| (&j' j' :Q% ! ,5 n

The! cask is cylindEical,;'208"ilong 'aidl!8" diameter for most of its
length except forithe top;flangeMichlis 11-3/8"~ thick and 31" in
diameter. JThe caikitjlizes stsi~nless' steel, encased depleted uranium3

as fprimary;y?of'16-5/8"iamete6[silimer' container 7for fueled contents,
shielding.? !dask

and 187-5/8" long': The fuel contentshas a cavit
are @.xagonallro~ s sec' ioMehments and 'are loa'ded into the cask'ss;

two closure c'onfig' ration's2j10ne closure systeirutilizes an outerinner, containe'i s"sihin~one columrC;The cask ninf utilize either offI

j
~

u
~ [

|
cover c6nsisting of ~3-3/4" stainle's's fiteel t6gelher depleted uranium, [
2-1/4" thick, and an inner' lid of 2-1/4" thick stainless steel. The l
primary se'Vis provided by two 0-rings," o' e metallic and the other ia n
silicone. The alternate closure system Otilizes 4.75" thick alloy L

steel and 4.14" of depleted. urantuncr-The alternate closure system [requires the use of an" impact limiter at the top during transport. L
The alternate closure is sealed by a molded dual concentric silicone [

( elastomer seal ring with a test port between the seals. A gas sample [

port penetrates through.the lid into the container. The gas test port i'

is sealed with a check valve and primary plug with a silicone 0-ring. f
;

f
t

f
L

: f
c
(
[

206
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1 J "" * conomons (continued) .

I | 1

|| Page 2 - Certificate No. 6346 - Revision No.11 - Docket No. 71-6346-

| |
1 |

| 15. (a) Packaging (continued) |

! (3) Drawings !
I I
I The packaging is constructed in accordance with National Lead Company i

'

I Drawing Nos.: 40065D, Rev. 1; 70085F, Rev. 5; 70086F, Rev. 7; 70094F, I,

| | Rev. 5; and 70296F, Rev. 2. |
i ,.

| | The packaging with its alternate closure system utilizes the above p

;' I drawings except that closures with impact limiter are constructed as u

I shown on General Atomic-Company-Drawing Nos. GADR 55-2-1, Issue A; W

| GADR 55-2-2, Issue, A';\a'fid GADR45'-2-g Issue A. |
~

| (b) Contents N |*

(1) Type an of material O |
I (1) Irradisteds el elements consisting-of3ha ite body, hexagonal |.

| j6,* horizon ' cross section, a ' 1mitely 3172 inches high andf

fcon.2 inchis5 crbss the flats.
; fuel eleget prior to irradiation !14g

tains tifo , inn ind#Urailium niifhed to a ma um of 93.5 w/o in gg

i A he U-235 fs 'e'; orf i *sf |
% g4 1%4 pg 7 |

(ii)* Solid nonfissil (irradiated'
I,

,

Icontaini'nated liitrdware and neutron II I'

f Ah'k,YUE*" ?*," [

!! (2) Maximumquan'tTt'yofmatardLM%kdhhpe
> 'kag[[i %4

N Oa l

I Not toNNceed a; decay heat 'ghnerat > 4.1 k -Q :|
t

C//jasG J

. d I

lI f, u

| (1) Itemj(b)(1)(1)aboyet)h Q |
"

V 5 |1 Six fuel oelements each containing 1.4sEg of enriched uranium and ||

| 11.3 kg of thgium ri to rak,(ationandweighing300lbs; I

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

| As needed, appropriate component spacers est be used in the cask |
| cavity to limit movement of contents during shipment. g

'
I |i
I i

! I
I I
I |
| |
|
|

|
I

'

I
I
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"##"# """j '*" " CONotiloNS (continued)

Page 3 - Certificate No. 6346 - Revision No.11 - Docket No. 71-6346

(c) Fissile Class III

Maximum number of packages per shipment Contents 5.(b)(1)(1):
i .

One (1)

6. The alternate closure system must be leak tested prior to (1) first use and
periodically in accordance with Section I.G.2 and (2) each use in accordance
with Section I.G.1, to Addendum I, Revision 1, General Atomic Company Safety

QR{guAnalysis Report GADR-55.

7. The spent fuel container-ki flange seal (s) and agiternate closure system
fuel container primary h16g silicone 0-ring must be replaced at least every 12
months. M O

8. For the contents pf tem. (b)(1)(ii), the use of a 1/8";thhc close fitting
steel burial linV,)proVid d2 ith a steel shield q as shown.in GA Technologies,
Inc.DrawingNolifiADR5 Issue B, and QAD -11, I e A or B is
authorized. T% use of add s,hteldipg to the i side of the liner
cylinderical slie is not fu . r ed exce 't ej shielded Aurial canister
shown on GA Te ologies, IncJ awirk No -2-9, Issue Y. When the
shield ring is bricated frak' pofrit'e Y 'se rate on~He surface of the
package must n xce@ osepfdhis uirement, the

riQd(&
Em iq

surface of any( sonn t ;co dered4the stim' ace of the package.}
g 4

]|'ap'provabfor use under the
~

, .

9. The package authb31 zed < f I ;4 re
i general license ppisid 5t( 'y W

10. Expiration date: Ypt ber 30,19 [ /

Q REFERENCES

tl.k,1980.| General Atomic Company application dat Au

Supplements dated: September 18, 1981; and March 23 May 10 and 11, and
July 27, 1984.

FOR THE U.S. NUCLEAR REGULATORY C0m(ISSION

| Charles E. MacDonald, Chief
Transportation Certification Branchi

Division of Fuel Cycle and
Material Safety, MiSS

1Date:

208

_______________________ _________----- - ------------



._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ,
I

=

I wnc rones eis u.s. NUCLEAR REGULATORY COtfA8tSS60NI CERTIFICATE OF COMPLIANCE ,
r>a23

| io cni " FOR RADIOACTIVE MATERIALS PACKAGES ;
|

|
to ctRTiricATE NUMOEM b. REVISION NUMBER c. PACKAGE BOENTiriCATION NUMBER d PAGE NUM8ER e TOTAL NUMBER PAGES

|| 6347 5 USA /6347/AF 1 2
l' 2. PREAMBLE

I a. This certificate is issued to certify that the peckaging and contents desenbod inftern 5 below, meets the applicable safety standards set forth in Title 10. Code of,

| Federal Regulations, Part 71. "Packagmg of Radioactive Materials for Transport and Transportation of Radioactive Ma'enal Under Certain Conditions."

I b. This certificate does not releve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or other
I apphcable regulatory agences, including the govemment of any country through or into which the package w6ll be transported.

'

I

I

'' 7*EE ARE8v',1"ie mJE'r***'* ' * *^''" ^**"*'*i r'5I'E Eo'ioEIA*r*ST5*o'r"EP#oR d^ ?icATioN-'"'' ' "' ' "* * " ' "

GA Technologies, Inc. General Atomic Company application dated
| || P.O. Box 81608 February 19, 1982, as supplemented.
i | San Diego, CA 92136

I
'

I'

I 71-6347e. occKEr NuueER
I , 00,0,,,o,3

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

| (a) Packaging
'

I

I (1) Model No.: FSV-3
I

I (2) Description
I

| Inner container is a 1 . II gS" igh,18-gage steel drum. Inneri

'

y container is center $ ut Ptee 22.5" ID x 38.25" high, 16-
gage steel drum DMIspacesbetween 'nner and outer containeru

|

I and within t er container are filled vermiculite. Total
I weight, inc g contents, is 500 pounds. Q

&(3) Drawing g
'

,x A
Thepacihngis,. gb with g eral Atomic Company-cte ac

Drawing <@.FFE-61L3 e otse -

,

rr -

x% (W gm
,

I Q Q N

|
~

$ f )?_
'

h
)* ~

l \'| 4

% k + 4 +O
-

| | O
|
I,

- I
'

I

I

I

l
i

I

i I

I

I

I a ..
1

-
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I

| u.s. NUCLEAR REGULATORY COMMISSIONmac cons sina
W CONDITIONS (conchued)

|
|I

.
.

| -Page 2 - Certificate No. 6347 - Revision No. 5 - Docket No. 71-6347 I- . .

I

|I

i

I I
I 5. (b) Contents |
I I

|
| (1.) Type and fonn of material I

I' Fuel element consisting of a graphite body, hexagcnal in transverse
cross-section approximately 14.2''. across the flats and 31.2" high. |

I

1

I Disposed in columns within the fuel element body there is a maximum
I 1.41 kg U-235 plus U-238 and Th-232. The U-235: U-238: Th-232 atomic
3 ratio is about 1:0.07:8.3. The atomic ratio of carbon to the U-235 is I
f in the range of 1800 to 1. i

I (2) Maximum' quantity of material per package |i

||
| One fuel element containing not more than 1.41 kg U-235 and weighing ;

|
not more than 320 pounds. I

I
II

i (c) Fissile Class II and III I

| (1) Minimum transport index !
|

I to be shown on label for i

|
Class II 1.3 ,i

! (2) Maximumnumberofpackahs h_ C C (,/
-

I

i per shipment as Class III h00 I

I

| ., s 'YAapproved for use under the |
The package authorize'd by this certificate is hereby;3 3I 6.
general license prov{sions of 10 CFR 971.12. i

1:

hril30/p.987. ,/ f,k /1 & I
7. Expiration date: gI jo w. \ 'q In (J;Yi

REFERENCE e:. O I
"-

i

% ./ . --- ~ }i! | pi 6 : Je 3 |
-

|
| n

General Atomic Compa$y application"da'ted .FebruaFy 19', 1982. D4
1

|b. .

.; ;
I.

|.. 4 iMOR T.HE;U.S.uMUCLEAR-RE. GULATORY COMMISSION
x . s , i|

. n [Y j J.$fr ' - [ l
k

~

L f I>

V; W' m
p s's

!
'

I k _ . c_ _
Charles E., MacDonald, Chief I

| #b 4 Transportation Certification Branch I
'

.

' Ig ^ Divisio'n of Fuel Cycle and
| I

| Material Safety, NMSS
SEP 0 61983 |

,

| Date: y

1
| | I
'

g I"

g I
I I

i
|I I

f|| _, .,_. _. ________________'______ _________________ ----|210
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__

-

r,

c.w . , , . . . , -- ,. , 3t



.------------al mawarg

NRC FORM 818 U.S. NUCLEAR REGULATORY COMMISSloN
I CERTIFICATE OF COMPLIANCE ilen
| io CFR n FOR RADIOACTIVE MATERIALS PACKAGES jE
I i

D. REVISION NUMBEq c PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES
gf t e. CERTIFICATE NUMBER

6357 4 USA /6357/B( )F 1 2 Ig
(
I' eREAuBtE I
| - e. Tnis certificate is issued to certify tnat tne packagmg and contents described m item 5 below. meets tne applicable safety standards set Iortn en Title 10. Code |
| of reeeral Regulations Part 71. " Packaging of Radioactive Mater:als for Transport and Transportation of Radioactive Matenal Under Certain Conditions." j[

'

'Nl b. Tnis certificate does noi reneve tne consigno, from compnance witn any requirement of tne reguiations of tne u.s. oepartment of Transportation or otner
NI appucabie reguiaiory agencies. mciudmg ine governmeni of any country inrougn or mio wnien tne pacsage wiii be transported.

I t -

1 I
|I >

\

3 THIS CERTIFICATE IS ISSUED ON THE BA5|S OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION
e. PREPARED BY ( Afame and Achfresst b TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

'

Babcock & Wilcox Company Babcock & Wilcox application dated j
g! P.O. Box 785 September 8,1970, as supplemented. ig;

g| Lynchburg, VA 24505 gf

I'
.. .C" . 71-6357 I'

krN c DOCKET NUMBER C

4 CONDIT60NS -

I inis certificate is conditional upon futfitnng tne requirements of 10 CFR Part 71, as appncable, and tne conditions specified below I

I kigj s. 4 -

d S

.
Igtg: (a) Packaging

i i
,

G (1) Model No.: NNFD-10 l, i.

|ER _

l'
s

.
II

N, /,, . jl;IN (2) Description .

L/
~ L|> Packaging as described and constructed in accordari6e with DOT Specificatidt?g-

/ 6M'except that the outside_ drum,mus,t hase a cap'acity of at least 55 ElI

i;gallons. ~. . . , . ,

<

E4 f
[i

l' ,ms, ,.

N (b) Contents , ;,j -

n :!iss. r
g (1) Type and form of materiali j u ; ;,, g|

'

E-3
-

' -
.

-

4, Uranium metal, alloys or compounds. -Uranium i:iaf be enriched to any ;i|.
I

Hj degree in the U-235 isotope. ~ ~
~

It
^

I, - Ir

f (2) Maximum quantity of material per package' ' f
kq! .'

I:
Contents shall not~ exceed 100 pounds; and the U-235 content shall not 1|

di exceed 350 grams.
' I'

I: I

|f (c) Fissile Class II and III

| t
q (1) Minimum Transport index to be shown i
d on label for Class II 2.1 1

I I
N (2) Maximum number of packages per shipment (
| for Class III 48 g

, >

(I
I
5

I

P |
i

| |N
I I I

'l

| f

i l

i I

I 211 1
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CONDITIONS (continued)
?

[

(Page 2 - Certificate No. 6357 - Revision No. 4 - Docket No. 71-6357
l

L

[
6. The package authorized by this certificate is hereby approved for use under the I

general license provisions of 10 CFR 971.12. I

b
>|7. Expiration date: October 31, 1989.

T

L !

t i

REFERENCES I '

|[t
'

Babcock & Wilcox application dated September 8,1970.
LSupplement dated: October 6, 1970. t

hga R e p'~ .l,UCLEAR REGULATORY COMMISSION
,. r

FOR THE U.S N .
}i

s

GV vj

*

h Charles E. MacDonald, Chief 1N-
01 Ng Transportationicertification Branch |i

I
A N Div,ision of' Fuel- Cycle andm,

h1 h $:. 6Heteriaf Sa'fet'y, NMSS ''

{ . w )- /'' \ O!

, d Q[ r N , 4 ) ) p . ,s g
Date: OCT 2 41984;! 3i - 4 ;- 1 t3,- p >;; c p- ,

w~f f' i d f f- hY |D '

.

~ t
. . . . a t

- th
- BD [y. M$~ /t:!''O h ' '

| % (
~ i:

'

(
vw ./n /: : $- [

' & tl'a ([G|) niaf/ jim dpj'j,f.) [

'

. s/ ,
'

' /n. . ,ge i
-

.

n-
|*,/) %w I

a v L
" '

, , y,\, g f.p
c

f
I

i i
f

|
1
i
\
l

I

I
.[ l

|
I
I
I
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I
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N" CERTIFICATE OF COMPLIANCE
" "

io CFa n - FOR RADIOACTIVE MATERIALS PACKAGES ,

. 1 a CE;,TIFICATE NUM8ER ti REvtSION NUMBER c PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES :

6385 3 USA /6385/AF 1 2 '

2. PREAMBLE

a. Thes certificate is issued to certify that the packaging and contents described initem 5 below, meets the applicable safety standards set forth in Title 10. Code of
Federal Regulations. Part 71. " Packaging of Radeoective Materials for Transport and Transportation of Radioact6ve Matenal Under Certain Conditions.' '

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

3 THs3 CFRTIF TE I ISSUED ON THE BASI $ OF A SAFETY ANALYSIS REfCRT TH C S OR ICA ION

U.S. Department of Energy Safety Analysis Report for SlW Unirradiated
Division of Naval Reactors Core shipping container dated July 7, 1969,
Washington, DC 20585 as supplemented.

71-6385| c.oOCxEr NUu.ER

l a cONosfiONs
This certificate is condit#onet upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below.

a

| (a) Packaging

(1) Model No.: SlW Unirradiated Core

I (2) Description

The S1W Unirradiated Cgrgh lip,Fng/ h
cgntainer is a sealed vessel

oQhstgw'tFdP
pressurizedto5(en3outsidediameter ogen and having an approximate
length of 18 feet,icated from 2-inch thic inches. The barrel of
the vessel i tir bon steel plate having
outside dia r flanges of 60 inches. The rel is 16 feet 1-1/4
inches long ich is capped by a bottom barreldJaxtension and a top
cover. bottpm, barrel extension is goltsd tp/_the barrel subassembly

lower end 8 core caltridge during shipment.to cover sup
oprqogr 'p.A 2-inc ick stee s ed to the7 underside of the

barrel ension in p nthbssib r$ture of e container through
the in tion po e undensi The barr xtension. The top
bellcoperisIEolt e barr , .$s9mb}yt eal the upper end

m

of the gjnytai top m er yp in horizontal attitudeg shi ,ogwithin a ship ructtg < t r i Th hipping structure
is a fab ate .~ $fJc ;i i e A? ir and el angles and employs ;

a rubber- e @ sa f the pping container. The
core cart e is 'sh pae u}g omplem of design control
rods insta pd The con aref est in the core by a
control rod h6 ddown plate. He, gross w of the loaded shipping
container is 4 (2,A0 lbs. This weight is lusive of the 7,800 lbs. !

of the shipping struppre $ )

.
.

I
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IU.S. NUCLEAR REGULATORY COMMIS$10NNRC FORM S1SA .

conosTeons (continuee) |o**
|

| |

| Page 2 - Certificate No.~ 6385 - Revision No. 3 - Docket No. 71-6385 |
|

I I

I I

I I ,

| (3) Drawings |

! The packaging is constructed in accordance with Westinghouse Electric j i

Corporation Drawing Nos. 902J139, Rev. D; 937F322, Rev. 4 and 937F346, i j
I

l Rev. 6. i i

I | !

| || (b) Contents

! (1) Type and form of material |
'

' I

I Unirradiated fuel assemblies of the following type, i

| I

| (1) SlW fuel core with design control rods installed and' restrained I

1in the core by a control rod holddown plate
Ii,

I (ii) S2W fuel core with design control rods installed and restrained |
I

I in the core by a control rod holddown plate. i
l |

| (2) Maximum quantity of material per package i
I

I

| One fuel assembly as described in 5(b)(1)(1) or 5(b)(1)(ii).

s Q) III(c) Fissile Class
| CP & |

Maximum number oQpackages per shipmet: One

I</pi: 6. Expiration date: Ap 1._30, 1988. ,
IAi Q Qy
|

Q& REFERENCESZ' o ,
I Qf m| u

SafetyAnalysisReport<forSlWUnigaiatedCor shipping container, WAPD-0P(R)S-3403 1I

( A4 g"dated July 7,1969. .

I
Supplements: Bettis 6tomic%er'L)boratory letters- WAPD40P(R)RD-407 dated September I

I
q 4,1970;WAPD-0P(R)RD451dathd' October | 13',{ 970"and WAPU-0P(R)RD-470 dated October1

{ p g*
|

23, M70. (
,

, | /, t 6FOOTgE, Ugg,S'.' NUCLEAR, REGULATORY COMMISSION
"

~

I

j 1 jp "dkW G |
IV

80$ , CharlessE.'MacDonald, Chief |,

- R ;l 1
i I Transportation Certification Branch i

N Division of Fuel Cycle and I
,

i Material Safety, NHSS I '

SEP 0 61983 !
i

Date: I
I I
I I

I
'f I

i
. ,I

I 214 '
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|

* " " ***"E CERTIFICATE OF COMPLIANCE |

FO' RADIOACTIVE MATERIALS PACKAGES II to crR 7 L A
' ~

c. PACKAGE JOENIIFICATION NUMSER d PAGE NUMBER . TOT AL NUMBER PAGESi o cERTwicArE NUM8ER b. REVISION NUMBER

6386 8 USA /6386/AF 1 4 !
I 2. PREAMBLE |

| s. Tn cert.ncat.i issued tocertifyinaitn.packagingandcontented.senb.dintremsbeio m t in.appocabi. atety standards tvortninritie to. cod.o |

| Federal Reguistions, Part 71, " Packaging of Radioactiv. Materials for Transport and Transportation of Radioactiv Material Under C rtain Conditions " |

| b. inis e.riivicat. do. not r n.v. tn. consignor from compiiance witn an> requir.m.nt of in. reguistions of in. u.s. o.partment of Transportation or otn., I

I .ppucabi. reguistory agenc .. inciuding ine govemment or any country througn or into which in. package witi be transported. I
I I

I I

* '"'* *'"'IS^e'v',Ca'Jf,"d"',''''' ' ^ *^''" ^*^'''''."'r'|E'E fdo',"o%^fF cfti8N EME "ORMA"cAriON' * ^ ' ' ^
P rP*

| U.S. Department of Energy Safety Analysis Report for 235R001 i
| Division of Naval Reactors Shipping Container dated August 11, 1970, i

I Washington, DC 20585 as supplemented. |

I I

I I

71-6386 iI c. DoexEr NUM.ER
I

4 CONOiTIONS
Tais certificate is conditionsi upon tuisiiting tne requirem.nts of to cFR Part 71, as applicabi.. and tn. conditions specified below. I

|

! (a) Packaging ,

" I

I I

I (1) Model No.: 235R001 i
I I

I (2) Description I

I

The235R001 shipping (containe cpureishorizontal,havingan 1

Ioblong cross sectio 4 AdTis Y br t(ej rom 0.104-inch thick carbon
'

r I

l sheet steel. The\chfitainer is 313 inc long and has a maximum'

I weight of 4,64040unds, empty. The oblon ) toss section dimensions !
I are approxi 41y 35.5 inches high by 33.0 es wide. The container . I

I. was origin 'y designed to ship unirradiated 1 modules of the |

|' AlG/A4W e.Qubsequently, the containeQ.'a en adapted to ship I

AlW-3 f modufes g a strongb tial -R3 fuel modules I

i

| module use of ialDrake ly and (creple clamps, S3G-3 |embli,e,s size ) partial S8G fuel
i using e sup

y

I refuel moaules u o ceR,su'pp s mblies,'%dded or unrodded i

I DlG fu 1 modul 5 ' SN#fC 'I s to d or unrodded 02W I
7I fuel c k1 <rti hn u gh 12,421 pounds. I

.

| 6 f I'

". |i (3) Drawingsg
g 5, gru

%

is# cons nce wi @Tontainer ResearchI d Yw |

awingNot.ptedM| The pack i
23ffpQ C, 4, Rev. C, and 235R005, gI Corporatio

I Rev. O, and tinghouse ETectric Corpora Drawing Nos. 973D425, I

| Rev.1, 903E69 ,/)ev. 3, Sheet 1, 2 and 3 3, and 947J076, Rev. O. I

I Y S**M |
I I

I I

I ;
I g

I I
1

. I
I I
I 1
1 1

I I
I 215 I
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NAC FORGI sieA U.S. NUCLEAR REGULATORY COMMISSION
@An CONDtTioNS (continued)

Page 2 - Certificate No. 6386 - Revision No. 8 - Docket No. 71-6386

(b) Contents

(1) Type and form of material
|

Unirradiated fuel assemblies of the following type, - !

(i) AlG and A4W reactor cell without upper mechanism and with
'

!
control rod, leadscrew and shipping fixture installed on rodded
type modules. !

(ii) A4W Reactor. Test Assembly (RTA).

(iii) AlW-3 module without upper mechanism and with control rod, leadscrew,
and control rod holddown device installed on rodded type modules.

(iv) AlW-R3 Partial Lower Module.

(v) Standard size S8G reactor cluster with regular or substitute
support adapters and regular control rods or Boral poison rods
with control rod holddown devices installed. If only one cell is
shipped per container, a dummy load shall be installed for balance.

support adapte7s and regular co(tra(vi) Partial size S8d ct 1 te with regular or substitute

with con {rol rod holddown devices in]' stalled.
n (ods or Boral poison rods

If only one cell is
shipp r container, a dumy load shall be installed for balance.

(vii) S3GGa rEfdeling cells, with a maximu[do one 0-1 reactor cell
assgbly peg tainer. '

'

,

h r% i G
D1}'fuelmoduT(roddd.b'(viii) ?2 OQ T:

Da~Q ,( lunredded]
4

(ix) DIG remoyablit ssembli

Alhfue fb i onl $Greactorcell,
~(x;

' *kd* %Q)Q JI&yf' ullg
est r

t

(xi) ASNP , fuel' c'e1Qwith ce trol rodf and c6ntrol rod holddown device
Myjg3' *fins ) .

(xii) 02W side of central fuel cells withhontrol rod and control rod
holddown device ( $ g g T-

lt
'i

(xiii) D2W corner fuel cells, unrodded.

(2) Maximum quantity of material per package

(1) One fuel assembly as described in 5(b)(1)(1), 5(b)(1)(ii),
5(b)(1)(iii) or 5(b)(1)(xi).

216
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1

i
,

I Page 3 - Certificate No. 6386 - Revision No. 8 - Docket No. 71-6386 II

I I

I I

I

| (2) Maximum quantity of material per package (Cont'd.) |I

l I j
I

| (ii) Two fuel assemblies as described in 5(b)(1)(iv), 5(b)(1)(v), I
i 5(b)(1)(vi),5(b)(1)(vii),5(b)(1)(viii),5(b)(1)(x), I
i 5(b)(1)(xii) or 5(b)(1)(xiii). |

'

i I
i

| | (iii) Four fuel assemblies as described in 5(b)(1)(ix).
i I i

|

| (c) Fissile Class III
|

! Maximum nunber of packages per shipment:
|

'

'
l (1) For the contents described in 5(b)(1)(iii) || and limited in 5(b)(2)(1): 18 |I

I

| (2) For the contents described in 5(b)(1)(1), 5(b)(1)(ii), 5(b)(1)(iv), I

i 5(b)(1)(v),5(b)(1)(vi),5(b)(1)(vii),5(b)(1)(viii),5(b)(1)(ix), I

5(b)(1)(x)(,5(b)(1)(xi),5(b)(1)(xii),and5(b)(1)(xiii)andlimited
Ii,

in 5(b)(2) 1), 5(b)(2)(ii), and 5(b)(2)(iii): 4 |
I

I
II 6. Commingling of packages for Fissile, Class III shipment is authorized provided
1

-

| that the sum of the ratios of-thefn' mbsrlbf$ckages of an individual type to be I
'

u

i shipped to the maximum allowable number of pabk'ades of that type per shipment I'g
i does not exceed unity. e# 7A |

O7. Expiration date: Janliary 31, 1988.
|

| U] 'Q'y ff' +*o
,. .~ ,

,

q
i s n , cm 4 |
| :

1 Q '*r i
) / .4 O Ie

| ) %gf g !e

;m p M,.A,9, m y , i
| M'.g $ |n ch

wn p. apt e ,
, a
j Q J|M'Q g;fI O It

mg &9 I,

|
- 1 o' A -

| % s ..u h 4
'

|h r +< |'
|

| 1 l
I I
| |
I I'

l | I
II w

I I
1 .

I
l I,

i 217 'l
iL__ __________________s,_____________ - 1

1
_ . _ _ - . . - _ - . _ - - - - -



.

.,

,
|.

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

!" "* " " ' ' ' ' "

| ' conomous teonunuem I

|
I

71-6386Page 4 - Certificate No. 6386 - Revision No. 8 - Docket No.'
|j

| 1

| I
1 I

REFERENCES II

|
Safety Analysis Report for 235R001 Shipping Container, WAPD-0P(R)RD-357 dated August |

I

!y
11,.1970. I '

|

Knolls Atomic Power Laboratory letter AlG 25-159; dated October 2, II
Supplements:
1970, Bettis Atomic Power Laboratory letters WAPD-0P(R)RD-444; dated October 9,1970, |i

i a
26, 1970, and WAPD-0P(R)RD-488; dated October 30,

1970, Knolls Atomic Power Laboratory letters AlG 25-181; dated April 9.1971, and A1G |
WAPD-0P(R)RD-476; dated October|

I

|
25-191; dated May 11, 1971, Bettis Atomic Power Laboratory letters WAPD-0P(R)C-94; y

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 G#5078; dated January 26,1976, G#5776; pg

i dated September 8, 1977, G#5905; dated January 23,1978, G#5923; dated February 22,
Ig

I
i 1978, G#6095; dated August 17,1978, G#6208; dated March 8,1979, G#6373; dated
1 September 4,1979, and G#6813; dated October 17, 1980.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION |
,

( I
I!

_ _ _ I

3 Charles E. acDonalcC Chief
' Transportation Certification Branch |

| Division of Fuel Cycle and ;
g Material Safety, NMSS 1

|
i

SEP 061983 ADated:
I1:

|||
I

I I
|I| 1

f I
I ? 1

<

| |
( p .(l I

I
I
W
I
I
It

| l'
Ii

I'

| |
| |
'

d
i

II
I;

'

I
I

I ,

i !
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| ISN"" CERTIFICATE OF COMPLIANCE " |N
" "*#""'**'

i

( i CFa r' FOR RADIOACTIVE MATERIALS PACKAGES N
' !j i

g- i

1 a CERTIFICATE NUMBER b REVISION NUMBEM s PACKAGE IDENTIFICATION NUMBER d PAGE NU*ABER e TCTAL NUMBER PAGES g
g! 6387 9 USA /6387/B( )F 1 5 y,

s PREAMBLE ih
l' s This certshcate is issued to certify that the packaging and contents described in item $ below, meets the apphcable safet y standar ds set forth in Title 10. Code |i

gf of Federal Regulations Part 71,' Packaging of Radioactive Materials for Transport and Transportation of Radioactive Material Under Certain Conditions? g
"

I b This certsfecate does not reheve the consignor f rom comphance with any requirement of the regulations of the U S. Department of Transportation or other
I Opphcable regulatory agencies, encluding the government of any country through or into which the package will be transported. k
I E,

i 1 !f
I' . |N

'g3 THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALVE3 REPORT OF THE PACKAGE DESIGN OR APPLICATION
j a PREPARED BY (Atame and Address A b TlTLE AND IDENT!FICATION OF AEPORT OR APPLICATION

!
i

|| Battelle Pacific Northwest | Battelle Pacific Northwest Laboratories ! I

N' Laboratories application dated June 2, 1980. | |

I! Battelle Boulevard ,

fRichland,WA 99352

4! 71-6387 |4c. DOCKET NuusER

| 4 CONDITIONS
I - This certificate is conditional upon fulhlhng the requirements of 10 CFR Part 71, as apphcable, and the conditions specified below

I
Ri s |Ei: (a) Packaging p

$ |E
(1) Model No.: Model 60 ji,

: ,N

(2) Description j
A metal " birdcage" enclosing a steel containment vessel for non-

! irradiated fuel pins. The stainless steel containment vessel is a 6- !g

inch diameter,101-1/4-inch long, Schedule 40 pipe. One end is closed !i

|j
Ii; with a 1-inch thick cover plate, bolted with eight, 3/4-inch dianeter

Q bolts to a welded,150-pound, neck type flange. The gasket is a
Flexitallic type, spiral wound, stainless steel, asbestos filter. The

g|i
y

| cover plate is fitted with a rupture disk assembly designed for up to p

i
300 psi. p

1:

I ! The containment vessel is centered inside a metal "birdcace" (18" x E

18" x 112.5", prismatic, cage frame made of 1-1/2" x l-1/i" x 1/4" ||
g! angle iron), supported by six, 0.189-inch steel welded perpendicular Ig

| to its longitudinal axis and equally spaced along its body and by four jg
%|

,

Schedule 80 stainless steel pipe spokes at each end. The outer ju

4| spacer cage is covered with expanded steel mesh. The loaded container B

[ weight is approximately 1,000 pounds. |
r i
RI N

l' M

i |N
4: ,1

E' N

I! I
l' N

l' N

El I
W

sk' i
V |

I,

i a W
I E

I I
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CONDmONS (continued) ;|
: i

'
'

g

!~ Page 2 - Certificate No. 6387 - Revision No'.' 9 - Docket No. 71-6387 i

! E
;l

g

= i, I
p 1

i 5. (a) Packaging (Continued) y |j! I ,

:: (3) Drawings i
'

-l N 4

|| The packaging is constructed in accordance with Hanford Engineering |
'

i Development Laboratory Drawing Nos. H-3-32429 (Sheets 1 and 2, Rev.
?! 12; Sheet 3, Rev. 8; Sheet 4, Rev. 4; Sheet 5, Rev.1; Sheets 6 and 7, !yg
{| -Rev. 0); H-3-42514, Rev. 0; H-3-39691, Sheet 1, Rev. 1 and Sheet 2,~ lp

; '! Rev. 0; and H-3-44280, Rev. O. '

N

- R

|(b) Contents
_

3 , . ~

3
,

[ (1) Type and fom of material
||M p-

?] (i) Nonfissile rddioactive material, in cap'sules which meet the N

j requirements of special fom radioactive ~ material.
|

II (ii) Unirradiated fuel pins containing mixed Pu0 fin depleted or 1|
'

ll

{j specificat$on: Th0
natural UO or as pressed sintered pelTets of the following

|1
|2

:
-,

. g

d Pellet diameter,I inch 0.19 to 0.21 E

]j Pin diameter, inch ' O.22 to 0.24 |;- Maximum fuel length, rinches 37
i, Maximun. Pu0 , w/o J

. _ 31 !y
'pil MaximumU-235 enrichment,w/o 0.72 I

i;j Mininum Pd-240 enrichment; w/o 10 I
I' Maximum Pu-241' content >, 4.1/2 content of Pu-240 i

i Cla^dding matsef al - SS
'

|1 Minimum cladding thickness, inch 0.015
.

?

I:
(iii) Unirradiated fuel pins containing mixed.Pu0, in U0,, enriched to N

any degree in the U-235 isotope; Th0 may be substitute'd for i

i depleted or natural U0 ; plutonium of uranium carbides and nitrides j
j are allowed. All'of the above-as solid pellets of the following

y
p specifications: p

f I
i Maximum pin diameter, inch 0.60 1

Maximum fuel length, inch 37 I

|
Minimum Pu-240 enrichment in Pu0 , w/ 10

2Maximum Pu-241 content 4 1/2 content of Pu-240 g
Cladding naterial SS :p
Minimum cladding thickness, inch 0.010 i

i
i (iv) Pu0 and U0 enriched in the U-235 isotope in fuel pins or capsules I
! whibh meet khe requirements of special fom radioactive naterial.

|
b(v) U-233 in any solid physical or chemical fom with any noderation |

| in capsules which meet the requirements of special fom radioactive I
material. I

| |
| I

t | |'

i 220 I
! |I I
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conosinous ccontinues> gi

1
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i
| Page 3 - Certificate No. 6387.- Revision No. 9 - Docket No.

'

71-6387
I' t |

| |x

! 3 (vi) Np-237 and Am-241 in any solid physical or chemical fom with any i
j

| moderation in capsules which meet the requirements of special- {i. .

g fonn radioactive material .
,

r I

||
<'

I (vii) Pu-241 (in isolated form), Am-242, Cm-243, Cm-244, Cm-245, Cf-249 t
I and Cf-251 in any solid physical or chemical fom with any noderation f-

| in capsules which meet the requirements of special form radioactive
!jq mater 31.
g

i ll
I (viii) Pu-241 (non-isolated fom), Pu-238, Pu-239, Pu-240 and U-235 in !

|gI a'ny solid physical or,-chemica} fom; provided the Pu-241 content ' R
I of the plutonium does; notlexceedj50% of the Pu-240 content in 1

capsules whichWE:et the requirsments'of.special fom radicactive ,lI

i|| material..] " Mi , j
! (2) Maxinun quarltkty of material per package C
I T . . 4 !r

'

I The naximum package heat . load shall not exceed 12:3gwatts/ft of fuel il
| lengthjith the- maximum package heat load;not to exceed .37.0 watts,

a|ly and plutonium in' excess of twenty (20) .curi'es per package must be in |
g the form of metal,; metal; alloy ~ or reactor: fuel eleme0ts; and: y

|| -T.4 <e<r v i>
3 -
~

il (i)' For the contentsidescribed _in 5(ti)(1)'(ii),120 fuel pins. For I
f the contents described in 5(b)(1)(iii) and constFained in appropriate Io

jlj pin holders |as~shown in; drawings 1specified, in 5(i)(3), the maximum ,1
.

|! '
I' I fissile ' density shallinotiexceed 2.0 kg/f t for'Pu0 in U0 ver I

g a maximumllingth of:37finchesIof the pack' age. Q l!
~ 2 2

by,z,, ' La LU%W :& ry || '
I (ii) For the contents described 41n 5(b)(1)(iv): cGre,ater than Type A

~

Il quantity of radioactive = materialrand fissiletmaterial contents, Ii

| not to exceed the genera 11pJlicensAd massilimits as specified in
l|q 10 CFR 571.22. yg ' y

i I

|||
| (iii) For the contents | describe,d in.,5(b)(1)(v): 200 grams. |

J y % |
(iv) For the contents described in 5(b)(1)(vi): 15 kgs total.

|
f (v) For the contents described in 5(b)(1)(vii): 3 grams tota 1. |

'

| I
| (vi) For the contents described in 5(b)(1)(viii): 900 grams fissile. I
I I;

'

| (c) Fissile Class II and III I

|| (1) Minimum transport index to be shown on label for Class II. |,

|- 1
I (i) For contents described in 5(b)(1)(ii) and. limited in 5(b)(2)(i): '0.4. |I I
I I

( l 1

-l
' I , I

'

1 |

| + 221 I
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l - 5. (continued) !'
.

| |l .

Fissile Class (continued) | J| (c)
~

|| (ii) For contents described in 5(b)(1)(iii) and limited in 5(b)(2)(1): 7.0

! (iii) For contents described in 5(b)(1)(v) and ifmited in 5(b)(2)(iii): 1.3 !
I i

| (iv) For contents described in 5(b)(1)(vi) and_ limited in 5(b)(2)(iv): 0.2 j

|| (v) For contents described in 5 b)(1)(vii) and limited in 5(b)(2)(v): 0.6
i (b )(/ii)andlimitedin5(b)(2)(vi):dgchb(vi) For conten

| Maximum.arams fissile Transport |

|| jper container Index

'

I cck5 Mf4 |
|

4

il Qj900 f 7.0 |

b II L CA 2

| (2) Maximd umber of Rages per' ship nt ClassIIg j

. 1 One .|f Conteytjdescibed?+ w)(| )"(L. ). ,ftedein5(bg)(ii):Up. n

t| 6. For mixtures of (Ebtop ecified r ] til) a,nd25'(b)(Q(v) and limited i|
I; in 5(b)(2)(vi), 5(9)(1)( . (b) d' 6p(c)(1),(4Ji) the'tum of the ratios I

hall not exceedof t content ma$Jh to5
'

i g g ss limi

For the contents speYfied in 5( ( jif' d (1)( d limited in 5(b)(2)(i) !! 7.
I and 5(c)(1)(ii) nitril carbides'majke shipped u r)the same limits as i
I oxides. The fuel pins be positioned in a staint s steel pin holder i

II providing a close packed 5 7-1 diameter array p nd:'
8 4 -- M Y |

; '.
1 -

. (a ) For pin holders containing'betWeenMB and 120 pins in stainless steel tubes iy

1; the minimum tube wall thickness shall be 0.035 inches; I
'

li |
II (b) For pin holders containing between 35 and 57 pins in stainless steel tubes,

| the minimum tube wall thickness shall be 0.050 inches. |

8. The packaging shall be ' equipped with a FIKE Assembly Number 1/2SP10A rupture |!
|

unit having a muffled outlet, 304 SS body, and nickel rupture disc. to burst at I

Iless than 300 psi.

I I
I I

I I I

II
I | .

t i

i i

!| 222
I
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1

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

i I

J 10. Expiration date: July 31, 1985.
1 i.

] i
1 REFERENCE
1 [-

f Battelle Pacific Northwest Laboratories' application dated June 2,1980, and ledgible l
f copies of all drawings specified in Item 5(a)(3). I

1! m n r-
lj e iF,0R'THE'U.S'.hlyAR REGULATORY COMMISSION t
1 et- s

(> V %e"} , [
I

J
Y s

']

s
Charles E. MacDonald, Chief p1 s

1 (f)
. ' Transportation Certification Branch,x

1
*~

r- }s. Division of Fuel Cycle 9and-
f f

| O A ' Material. Safetybtf1SS QA : m e

FED 0 9 any !;n55] .t{ O#Date:
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I unc Fonu sie U.S' NUCLEAR REGULATORY COMMISSIONl CERTIFICATE OF COMPLIANCE

. Ion
l io CFa n FOR RADIOACTIVE MATERIALS PACKAGES |Ii

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

6400 17 USA /6400/B( )F 1 8 [
4

b - PREAMBLE I-
| a. This certificate is issued to certify that the packagmg and contents descnbed m item 5 below, meets the apphcable safety standards set forth m Title 10, Code |
| of Federal Regulations, Part 71, * Packaging of Radroactive Materials for Transport and Transportation of Radioactive Matenal Under Certam Conditions." [
I b This cerhficate does not reheve the consignor from comphance witn any requirement of tne regulations of the u s. Department of Transportation or other (I |

| apphcable regulatory agencies, includmg the government of any country through or mio which the package will be transported. ||
1 t
1 i|

|L1
|

i * Y'PIIPEES^e'//fa2.*S'!?"e',".'''''' ' ' '',''" ***''." RTE Eo',"o'EES*$r'|8N $UE3"OEa'#fA "CAriON |L
" ' '

1 .

it
,r

1 Westinghouse Electric Corporation Westinghouse Electric Corporation application
1, P.O. Box 355 dated August 7,1981, as supplemented. t
T Pittsburgh, PA 15230 L
1 L
l EO C n 7,1-6400 '

I
- o

1 e coCxtiNuueEn : , e -

,

. 4 CON 0lTIONS .\ V~ t fr

.

This certificate is conditional upon fulfithng the requirernents of 10 CFR Part 71, as apphcable, and the conditions specified below

1| ' (a) Packaging V ~

L.'
1 s

Lm tp
|\ ((1) Model No.i' 6400 ? '

:1 N ' J I;

.z (2) Descriptjion - ). 4 'y ||t
r A

,. ;
*

_
T 4r 'Io

4 A pratsetive overpack; which provides dmpact and thdrmal protection for t

}h
its contents. Thelinner shell (cavity) is approximately 76" x 76" x [172", constructed 'ofi3/.16'Ethick and 10-gauge mild steel . Closure of
the cality is by a;1/4"+ thick,alumiiiumiplate- with silicone rubber I3' gasket' which'is, bolted,to ;the mairlinner shell. The cavity is centered |1

h
and supporteCin 'an < outed !3/ylation at the end and-10" on the sides,16"> thick steel jacket by approximately I

l! 32" of polyurethane foam ti.ns t
% A remov(able sectionf,orTcapfcodsistingiof"approximately 34" of polyurethaneI

f foam insulation" enc'ased jnJsteel;with a' silicone: rubber gasket is |
J bolted tofthe main outer'stee1Ljacket2;The overall dimensions of the

|
C package are,approximately 8Ux"8' x 20' . Vent holes are provided on |
I

J the sides and ends of the container. Set into each corner of the I

}|
1 outer containe'r#are standard I.S.O. steel castings. The total weight L

including weight of sthe contents is 45,000 pounds. |s

g is n .

;

il (3) Drawings
[

M I
l' Packaging is constructed in accordance with one of the following sets |
I of drawings: (1) Protective Packaging, Inc, Drawing Nos. 32106, I

| Sheet 1, Rev. F and 32106, Sheet 2, Rev. 0; or (2) Westinghouso Electric |
3

Corporation Drawing No. 2020008, Sheet 1 and 2, Rev. 0; or (3 ibcock
|

| and Wilcox Company Drawing No. ll-D-2130, Rev. 0; or~ (t) Prott <ive |
| Packaging, Inc., Drawing Nos. 32106-1 Sheet 1, Rev. F and 32106, I
I Sheet 2, Rev. O, as modified by Nuclear Packaging Inc. Drawing No. EG- 1
I 60-010, Sheets 1 and 2 Rev. 0; or (5) Protective Packaging, Inc. L

| Drawing No. 32395, Sheets 1 through 9. Rev. 8, as modified by Sandia , (
) Laboratories letter dated May 8,1980; or (6) Lawrence Livennore

[
t National Laboratory Drawing Nos. AAA81-108683-00, Rev. O and AAA81- [

110194-00, Rev. O. I
I I
i i
1 I
I 234 I
I

||| 1
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coNomons (continued)

| .Page 2 - Certificate No. 6400 --Revision No.17 - Docket No. 71-6400-
[ q

l t
P {
b

. Contents I

[
l (b)
I L

| | (1) Large, decontaminated equipment waste of such size as not to fit into
! g .

a 55-gallon drum (with . legs or other readily removable appendages l

I removed). Not to exceed 200 grams plutonium within the package. Ig

|II I
I Equipment waste surfaces containing more than 0.5 Ci must be decog- L )l- taminated to a smearable level of no more than 150,000 dpm/100 cm I

'

|

| prior to fixation or until successive decontamination cleaning oper- [
g ations do not reduce the smearable contamination levels by more than t
i ten percent. After fixation, equipment waste surfaces must have a t

no greater than 90\'dp|mD00 cm'.smgarable level of conta,m) hah Esgafnat30p gf no greater than 10,000 dpm/100
tI,

3I cm . Outer surfaces g tT e level of contamination of I
I Prio xing of contamination, L

| large equip (hMste must be inspected nsgre that: (a) all sharp f6bjects have been removed, bl wie or protected with tg or protrudt
terial, and (b) pipe caps, gasketel(blind flanges, covers,; packagin

[l e tc . , ha en installed wherever possible. , fotfpwing such inspection, t
I the in g sdRfaces containing more than p5'Qf ndst8 be fixed with I

|i " strip' or "clea ycpating. The inne / rface(s)'mTy alternatively be I

fixed th a po thane foam g g |g

! The large equipmentg e Tesh in a tig@ fitting,1-inch f,

thick' Cthdai dance with West nghouse Electric ICorptr)1ywood bo$ce
Il

ation's7Dras 1620E43 - ti 1.,/24 3,
_

4, Rev. 3; a 1f
I

withOckweltightfittin16 eqcy q uF 'teelobdtconstructed in accordance I

|
tting box constructed |De ing' No~.yH-2-qfodOpa

-

t < n s B8, Sheet 1, Rev.,

ed i II'tigh| 0 (mod f ed
.

if 9pj ;.< a !e i t
I in acc nce wl L e : ' Drawi os. 908E614, I

d 908ESM Rev. R'loi(0(Ev. 0 5 8E649, Rev. 0; or iI Rev. 1,
I enclosed a tight ftt x s ed ina*cordance with Babcock

|

|j
and Wilco any Drawin 4 C-700f H, 2. The space between I

g the equipmen the box mu be filled wi am (l" minimum foam |
g~ thickness)an tween equipment (1/2" minf foam thickness), t

!

I Alternatively, glov xk't mkted
'

nd fixed as described above
i may be broken down as follow :

{
'
, Glovebox windows are removed and separately packaged in 12-mil thick (,

| g PVC bags and sealed. The inner bag is tape sealed and the outer bag i
i i is heat sealed. I

I I
'

I Glovebox panels are cut to dimensions to fit inside the 3/16" thick l

| corrugated steel burial crates constructed in accordance with Rockwell l
;

i 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
I from not more than one glovebox are banded with metal strap banding (l such that two metal strap bands in each direction are placed around-

f the length and width of the glovebox sections. The glovebox window and
i

!

(

! | cut panel packages are enclosed and foamed in place within the box. |

,l| m
t _J

. -- - - . - - - . _
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;Page 3J- Certifica' eLNo.~ .6400 ' Revision 'No.17 |- Docket No. 71-6400
~

t -

9 - ;

"
M" ( >,

'M
'

. Blocking o'r' dunnage ls''placed within tt44 box to ensure a one inch foain
ibarriercon the sides !and- bottom of. the box. D

T : provided between1the' banded . glovebox secte.h_n. Likewise, dunnage .is
~

C '

s to maintain a:1/2" thick
, ' . foam | barrier between banded : packages.

. . . &
- . (2) . Decontaminated hard waste items, such as equipment, metal . cans, -tools,'

'etc., must be double-bagged within -12-mil thick Pyr with'each bag heat
| sealed. LThe. total fissile ~ quantity of all the sealed packages in one
container must not exceed 200 grams.

4.

i Ha"rd waste surfaces must be ontaminated to a~ smearable'-level of.no3';
fior$ ixation or until; successivei- more than 150,000 cm

'

decontamination i era IBn's7 t reduce the smearable-
', . contamination 1 by more than 10 pe . After fixation, hard

.

/
. waste surfa 4st have a 'smegrable-levelm f contamination ofEno~

~

0,000 dpm/100 cm . ~ Prior,to f x of contamination,
st be inspected to insure that sha|

greater.|t
4

r protrudinghard was
,

objects hale:been removed, blunted, 'or protect . ph packaging'

,

materidIQ Foll, 'such inspection, ' te'r. surfaces must be fixed '

with 'Qrip" ~ o r" coating. ~Ha ~ items such as furnace .. .

shellb, muffles, t'her items;yi cavitiedot accessible for>

'

decontamination sus >e fil }ed Wit fq yithin theregvities. Surfaces
essi)le,). teriors ,of small diameterthat(enoteasfl

~

:
.

,

thyroces(to' insure removal
daterials, musttubi ,and pipingi wefeirt

~

: ,

spluffon
'

i have en swabbed s o is.
of res sual tal d ark c ' tubing"and ping must be''

'^ica i t ? ran q ; !!/gsealed' ing -
/ rc %,

,

ess < asswar st be painted
fif(V,upohtamihat bagged in 12-mil

| Alterna ,-1

th each (bag hea %ee ''w'M.,
. nd dououtside

.

inside
*

1 glasshare must be secured inthick PV
'in accor n ith General 31hetric Company. Drawinga box cons

i . No. 272E81-4 . O. The box must be filled with foam and total

ss than two (2)] in'a box.
'

activity limit to

,' Alternately, stainless's el an er tubes and HEPA filters must be#

,

double bagged in,12-nil thick PVC with < en bag- heat sealed. . The
tubes / filters muP. be secured in a W c sst a cted'in accordance with<j ,

f General Electric Company Drawin' "i 2 J 'l-28, Rev. O. The. box must'

be filled with foam and total an > > ', af ted to less than 0.5 Ci'ini

d' box.
' '

,
,

't ,

Alternately,,rwnd steel ducting nust .be capped and secured in a box
constfucted in accordance with General Electric Company Drawing No..

172E8)-29, Rev. 0; 272E81-30, Rev. 0; or 272E81-31 Rev. O. - Outer
-) - surfaces ducting will have a smearable level of contamination no?'

2- greater than 20 dfn/100 cm . The box must be filled with foam and,

; . total activity limited to less than 0.5 Ci .in a box.'

> a
.. p-

.
"

| .4 226- g
y b
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| CONDITIONS (continued) |

g Page 4 - Certificate No. 6400 - Revision No. 17 - Docket No. 71-6400 |
| E

F i

L| Sealed packages and boxes of hard waste must be enclosed in a tight- I
I

l

f' fitting,1-inch thick plywood box constructed in accordance with |Uestinghouse Electric Corporation's Drawing No. 1620E43, Sheets 1, 2, il
g 3, and 4, Rev. 3; a tight-fitting 3/16" thick corrugated steel box p

i constructed in accordance with Rockwell Hanford Operations' Drawing i
N No. H-2-91888, Sheet 1 Rev. 0 (modified or unmodified); enclosed in a p

4 tight fitting box constructed in accordance with General Electric I
Company Drawing Nos. 908E614, Rev. I and 908E619 Rev. 2 or 908E648, |

q Rev. O or 908E649, Rev. 0; or. enclosed in a tight fitting box constructed ,
g in accordance with Babcock and Wilcox Company Drawing No. LRC-70019 H, g

el Rev. 2. The space between the packages and the box must be filled W
1 inch. Void spaces between the 5d

with foam to a minimum thickness-of,ifdam (1/2" minimum foam thickness).
|j sealed packages must ,be fill 6d sith j

| (3) Glove box absoluke (HEPA) filters must be duble bagged within 12-mil |~

4
thick PVC, with~ each bag heat sealed and packaged within DOT Specification g

i 17H or 170-st' eel drums (maximun size of 55 gallons). Each drum nust be $
N lined withia sealed plastic liner and equipped.with a standard drum ||

j closureg Each drum must not exceed a fissi1e'quaigty of 60 grams. |
~

|! SealedOuns mush enclosed in a tid ~ ting 1 inch thick plywood |
g box constructed in TccordanceNith flestinghouse Ele'ct'ric Corporation's y

=

$j
Drawing No.1620E43; sheetsJ1, 2, 3i 'and 3, Rev. 3;(a) tight-fitting gg

.

I3/16"' thick corrugated steehbonconstructed in accordance with Rockwell

{i
Hanford OperationsFDfawlng No. H22-91.888, Sheet 1,,Tev. 0 (modified I

? 1or unmodified);?enclosedding 19ht fittingsbn constructed in accordance
| with General-Electric'Com radin'g Nos'. 90SE614,9ev.1 and 908E619, |
g Rev. 2,-or 908E648,,1 Rev." $08E649, rem 0; or a(closed in a tight i
i fitting 40x constructed 3 .rda'nde-with BabcocQ4nd Wilcox Company I

%j
DrawingiNo. LRC-70019 H, Re"vi2hThDp' ace betgejp'the drums and thed I

to a Void I

box must% filled with foac[jfille; minimum thickness of 1 inch.d with foanQ)72" minimum foam|f spaces betwden drums must'be
q! thickness). % 4 ,

: 4 / N
B

j (4) Soft waste items suchias, sheeting,J 0)(s, paper, prefilter media,1 i
P polyethylene bottles,' shoe ctWprs"petc., must be double bagged in 12- I

d mil thick PVC, with each bag ' heat sealed'(bag size must not exceed 22" l

| x 16" x 10") and packaged within D0T Specification 17H or 17C steel |
qi

drums (maximum size of 55 gallons). Each drum must be lined with a i
g sealed plastic liner and equipped with a standard drum closure. Each i
H drum must not exceed a fissile quantity of 60 grams. I
d |

| Sealed drums must be enclosed in a tight-fitting 1-inch thick plywood |box constructed in accordance with Westinghouse Electric Corporation's
a Drawing No.1620E43, Sheets 1, 2, 3, and 4, Rev. 3; a tight-fitting f
y

i 3/16" thick corrugated steel box constructed in accordance with Pockwell I
i Hanford Operations' Drawing No. H-2-91888, Sheet 1, Rev. 0 (modified I

8 or unmodified); or enclosed in a tight fitting box constructed in i
8 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
foam to a minimum thickness of 1 inch. Void spaces between drums must i

| be filled with foam (1/2" minimum foam thickness). I

4 |

||
'

227
1 I

,

i .1 .
, , ... . . . . 1,., .. , . ...,3 ..y... . .,.y. 3 ., 3 4 . , y ,1 3 . ,, y r. , 31 . _

- ,



. ,
. . ,.'=____ _-------------------,

"## #~ ''

j' ~ " ^ CONo|T|ONS (contutued)

| Page 5 -. Certificate No. 6400 - Revision No.17 - Docket No. .71-6400 (
l ||

.

1 -(5) Liquid waste (decontamination solutions only) must be solidified in-

I concrete. in a 30-gallon drum which must be sealed in a plastic bag and
| centered and supported in a D0T Specification 17H or 17C 55-gallon
g steel . drum by absorbent material. The 55-gallon drum must be lined y ,

'

i with a sealed plastic liner and equipped with a standard- drum closure. p

N Each drum must not exceed a fissile quantity of 60 grams. I
H E

[i
Alternatively, liquid waste is solidified in concrete in maximum size | |

g one (1) gallon packages which are double bagged and heat sealed in 12- t
g mil thick PVC and placed with a 00T Specification 17H or 17C steel- t
g drum (maximum size of 55 gallons).' The drum is lined with a sealed g

i plastic liner and equi ed, with a 9tandard drum closure. Each SS-gallon E ,

I drum must not exceed Osi1@quantjt' rof 60 grams. For drums smaller Iy

| than 55-gallons.,gthU al fissile quant (ty.of all the sealed packages (
(drums) in one'fontainer rust not exceed 20Q gpams,g g

Sealed drum inuct be enclosed in a tight-fittinh-inch thick plywood f
d box constS Eted in accordance with Westinghouse Electric Corporation's I
i Drawing (

k coFruga ed steel box constric,4, Rev. 3 dor a tight-fitting
. l'620E43, Sheets 1, 2, 3, and i

I 3/16" t ted'in accordance with Rockwell I

| Hanforff dperationsk Qrawing,No.Ji-2-918882.isheet 1,(Rev. 0 (modified (
d in^a{tisht f}Jfos q 908E614,iReV.1 and 908E619,ttins box conithucted in accordancegg or unntodified); esc
dnpanf'Drawi iI with General Elecfr

R Rev. For 908F648PIfe (0,or38E6,43 jR'v/0; or enclosed in a tight [esfittihgabox constrfic win accordanceil.th Babcock aiid. Wilco'x Company if
I DrawinnNo. L8Cs7001 4K TWspace between th'e drums and the 1

fhe*.T.t ininimum Ithickness3f 1 inch. Void| box mdst be fj ~ dyj f

Q(I
(Nith foaVi (1/2"wminimum foam tspaces patweery 'must

thicknes4 9 g Cf |
QA v( w N t4 -

Uranium 233*gxide'and thoI$nh 6xidd iiNh,e form f) intact LWBR-type [Y4 (6)
| fuel rods 'wf)b the followiWg(lfajit'ationsi y |

'

| (i) Rods mus packaged within the Model o. 6400 packaging as f
described in Sepon 1 of WADD-LP($)-220, Rev. 3 (February f1983); k k Ti '

'

il

| (ii) The fuel content must not exceed 50 kg U-233 per shipment;
,

l (
| q (iii) All rod storage containers must be filled to capacity (at least t
| | '70% of cross-sectional area) with rods or aluminum shim stock; )

W I
N (iv) -Each rod storage container must contain not more than one sub- |

| container of 5/9 or 12 w/o BMU seed rods; |
| (v) Each rod storage container must weigh not more than 2,000 pounds; f
I |
1 (vi) The fuel rod heat generation must not exceed 30 watts; and I i

| '

f (vii) Operating Procedures and Acceptance Tests and Maintenance Program |
i must be modified to meet the requirement of Item 11'of this
i approval. i ;

I
| |

I
, . 228

|' 3-_-_-_______--__! l
'

.

.



I
1

j,;., .: ,.-- . .
~ , ::n.;, , : - - ,, : . , ;

" 30 '"? "* " * * * * * * " * "
conostsons (continued)

r
Page 6 - Certificate No. 6400 - Revision No.17 - Docket No. 71-6400 t

| t 1
P |
b I'

I(7) Liquid analytical residues from the dissolution of spent reactor fuel
frods, solidified in cement (see table, p. 3 of application *). The

I cement is contained in 1.5-gal steel ~ can closed with a slip cover lid. f
I The two primary cans are packed in a seconaary steel can sealed with a L

| press fit lid (see Figure 2.of application *). The secondary containment [
q package contents are placed within a radiation shield (lid secured g
g with six-(6),1/2"-13UNC bolts with welds in accordance with application *) r
i centered in a DOT Specification 17-C 55-gal steel drum (see Figure 1 I
I of application *). The drums are sealed with styrene-butadiene rubber L
I gasket contained with a standard drum closer. Total weight of the T

| drum will be less than 1,450 and each drum will not exceed a ffissile quantity of 1 nd Jo ission products.
.

Six (6), 55-gat hea ed drum assemblies ll bg enclosed in a tight- tI
thick corrugated steel box ]tgnstructed in accordancei fitting 3/lgini I

I with Rock d-Hanford Operations' Drawing No. -91888, Sheet 1, L

|- Rev. 0 ( ified or unmodified). The space be the drums and the ?
q box must < filled with foam to a minimum ,thipknes of 1 inch. Void i
g spaces 'bstweEnJrums must be fitted witM. Jam to a inimum thickness if

of 1/Qch. orrugated ste flok;6ssembli may be transported

| inth,qjackaging[
N

n i/ q(J , w O
.

| <r t
*U.KDepar tt ergy-Iette Apri,.1 ,15, f 3.]

switM-(t a5d/tij@ilW I 'ifn"the9dm of Jhtact LWBR-typeI (8) Uranf @ 233 |

follpy il 1h ions:ypf A II fuel r
|

'

' gbg % Ly 3p:

| (i) R . st ust') )kage kfplinysure 4.T o. cation dated |
g Jul , 1983, and cpn,tain j

.

ipyheMode NNFD-SA-2 g

pac pi (Certifics b/ g p ance No. 5D1 );

| (ii) The fuel f^oftent must not exceed 2.0 Ef0-233 per shipment; {
EachloadedLWkRo4Trag*spok, | (iii) st weigh not more than 99 [pounds; " k f*! y y

. I r
I (iv) The fuel rod heat generation rate must not exceed 2 watts; and i
i l
I (v) Operating Procedures and Acceptance Tests and Maintenance Program I

| must be modified to meet the requirement of Item 11 of this [
i a pproval .

[
l I

i I |

| l
i ii I
| |
t

}

)< r 'l
i

W |

| . 229
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f '** * conomoNs (continued)

! Page 7 - Certificate | No.- 6400 - Revision No.17 - Docket No. 71-6400 |
'

< I-

l I
1I -

Maximum of four (4) Cf-252'~ sources with the following | limitations: |
I (9)

| (1) . Each source must be. doubly encapsulated with the inner capsule !
I meeting the requirements .for special-form radioactive' material; p

,

II

| (ii) The total Cf-252 content 'ust not exceed 6.1 mg; j
~

| (iii) The sources must be packaged in a shielded container as' described |
| in Chapter 1 of WAPD-LP(CE)f 00-591 (January 1984); and y

i i
'' " * ' " ' ' ' " ' ' ' ' ' ' ' " " ' ' " ' - 'I (iv) The decay heat g n

tiR i
- '*/ f[

I exceed one watt.
1 4 v

(c) Fissile Class III
-

y

'
q Maximum number *e packages. O i

// p bI per shipment V One-(1) ,

I '%I
The polyurethan (cam ndstsb.esIns tapak 200, -or eqtffvalent. ' 4 NI 6.

in'cMng
y packag( )g, dunnage,7. Themaximumweihhtofthe tan

2

||
- ng must not 4xceed 30'000 pou 3*g shoring and br L |

9 N aA j 7 |
| 8. Sufficient dunriege, shori g- bracing nu sutJ1'izea toiminimize secondary

|
'

f
j impact of the synda ck hith1r (tyun )accidentconditions.-

| 9. Protrusions fromfsecon ckagtfuj u:hj.
,a 5 |

,

n an ,

j f ti ; eyes, etc,, must be positioned g
'

such that they wilt not'c ctat,ha> ) duills,r shorin$ sust be provided to |i
prevent puncture bNthe ca$itf 1 'ejrof~rusions u f'the accident |1

-

|
condi tions. I' %g g |

| 10. Contents must be posiNo' ped in the cavity such that de enter of gravity of the -

|
I

g loaded package-is substantially the same as the center 'of gravity of an empty. I<

44++4 |; i
9'ck'9e-

1 11. The cavity of the overpack must be ventId through an absolute filter to equalize I

| pressure between the outside and inside of the overpack.

| 12. Package Model No. 6400 is exempt from the requirements of 10 CFR $71.63 only for |
i i the purpose of making these shipments. |

|
| 1

1 13. The package authorized by this certificate is hereby approved for use under~ the
general license p. 2 visions of 10 CFR 671.12. |

| 14. Expiration date: November 30, 1986. |I

| |
| |

1 I
<
|
I

!| 230
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| conomons ccontinued)

L

Page 8 -.Certif|icate No. 6400 - Revision No. 17 - Docket No. 71-6400 L

C

i
r
C

~

REFERENCES y

C

W:stinghouse Electric Corporation application dated August 7,1981. E

t

fG:neral Electric Company supplement dated: October'1, 1981. '

|L.'
Babcock and Wilcox Company supplement dated: March 8, 1982. .t

C

U.S. Department of Energy, Division of Naval Reactors, supplements dated: ' April 22, t
and July 8,1983; and March 5,1984. E

E

U.S. Department of Energy, Chicago Operition]~s dff.f^ce, supplement dated: April 15, 1983. [
f, ~uyj gp v" p '

v

\ FOR THE U.$sjtJCLEAR REGULATORY COMMISSION t
.l
'

.:bs)
'A t4

o E

e%;~. c]dGLs) ?

Q/ dD' Charles /- cDonald, C

g i.hy cOTransportafjon Certiffc(iiefation Branch L

A'Divistob [
l- $ya \ 9.L('"fateria.ofrfuel Cycle'ajid h4' l Safety, NMSS'

4..

1 -,- "p'
,/ $,

y~ cm- g , e/ [
c.i O '- n # w ]

MAR 2 31984,t~ N '

Date: s rn. 3 ,;v,
{

% eEXf y % s, y M [, <
yqq f

'

4M L0% % E.: e Lm
-

O Lc,e, y e#iv- u
. cu N r

s e,"7. $o [

-
c

o />
- a u

e*7" M-,. J_ of f, 7n ,n r

; t

|
I
C

l

[

[
L
l
l

t
I
l

I
!

f
s
1
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NRC FORM 618 . U.S. NUCLEAR REGULATORY COMMISSIONI CERTIFICATE OF COMPLIANCE Icom
I soCFR n FOR RADIOACTIVE MATERIALS PACKAGES I
I I
[ 1.s.CERTiftCATE NUMBER ik REVlWON NUMBER c PACKAGE IDENTIFICAYlON NUMBER o PAGE NUnd8ER e TOTAL NUMBER PAGES gJ 6406 5 USA /6406/AF 1 4 I

..l : . .EAuBtE 'IPR

i in,s c ,i. , cat. s .ssu.a io cen,r inai rn. pac agmg ano coni.t.ts o seno.o in it.m 5 o.io.. m is in.appocani s t.ty siancaros sei vorin in T ii. io. Coo. Ir .!

I! of F.oeral Regulations. Part Ti. " Packaging of Raoioactive Materials for Transport and Transportation of Radioactive Matenal Unoer Certam Conoitions." | |

l| o. Tn.s cort,#, cat oo.s not renev ine consignor from compnanc. ..in any requirement of tne reguianons or une u.s. cepartment or Transportation or oiner 1
1, appncani. reguiaiory agenc. . lociuo,ng in go-nm.nr o, any country inrouan or into n.cn in. pacaago ..ii no iranspori.e. I
l' , I

|| .i |

3. THIS CERTIFICATE IS #SSUED ON THE BASIS OF A SAFETY ANALYSss REPORT OF THE PACKAGE DESIGN OR APPLICATION
a PREPARED BY (Name and Addresst t TITLE AND IDENTtFICATION OF REPORT OR APPLICATION

N 1
H! -U.S. Department of Energy U.S. Energy Research and Development i I

4 <

[j
l ' Division of Naval Reactors Administration Application dated I

Washington, DC 20585 July 19, 1977, as supplemented.
|

n\ R

4! 71-6406. c. DOCxtr NUMBER I

( 4 CONDITIONS |
inis ceniticai. is conoinonai upon ruivanno in. requirem.nts or to CFR part 7i. as appocani . ano in, cono,iions speciti.o noio.

| 5. I
$ (a) Packaging i
N 's

4! (1) Model No.: None specified
. I

I
n ~s
g .,> b

z

gj (2) Description 'V a ;
y

g c- 3
~ y

M(
Specific packaging ist not required. Safety is independent of packaging. I

i
..

I
. I4

(b) Contents ~ -

Iq
~

|h| ~
-

(1) Type and form of material
| o ~ |
11 Unirradiated fuel'assembiles of the following types:
g; -

, r <

f (i) $5G' Fuel Experiment Assembly (FEA) in the Model No. FEA shipping I

|container. '

q
1 I
I (ii) S5G Doub'le Fuel Experiment Assenbly (DFEA)~ in the Model No. DFEA I
I shipping container.
$

~
^

I
1+,

5 (iii) A1W-3 Removable Uninstirumented Subassembly (RUS) in the Model No. I
25.0 shipping container. |

| 1
li (iv) AlW-3 Prototype "A" Module or A1W-3 Shipboard "A" Module in the I
l' Hodel No. 2.7/3.6 shipping container. I
I )
| || |
1 1
I I
I I

i I I
I |
I I
P 1

I
l l' I

I I
I I
I I

| | 232 |
| - -- -- 1
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.

- I
Page 2J- Certificate'No. 6406'- Revision No. 5 - Docket No. 71-6406 I

I
' '

N i

| Ic

| (b) Contents-(Continued) !
'

~

| 1
. I-

h, 1
-

.(v) Rodded instrumented SIC fuel module in the Model No. 7481E12 I
l ' shipping' container.

|
g (vi) S1C fuel module or SlC peripheral assembly in the Model No. SIC '|
g bird cage shipping container. g

i
.

I
I (vii) S1W-3 Removable Subassembly (RSA) in the Model No. S1W RSA/ Metal I
I Box. j

(viii) h5 asgy]R in the|Model No. S5W RSA/ BirdRemov 1
.

(ix) SSW-R2k3 r S5W-2 module in the Mo 1)No.S5WNewModuleContainer.I
1

'Al@Q
I

| (x) /R2 cluster or half cluster in the , 1 No. 658C~ shipping |
g ontainer. ..-y y

! (xi) G-2A 2 l module in the d N[o.7481 or Model No. - |
| .g95K218shl \g ontai %r

,

r dproddkcorner type D2W fuel module in a |
I (x t i.) D2W rodded (9 cell:
E odel .E sh ' ping ~

cirage,contalhEr. Rodded type ;fuel m,No '65odulei~ 11 ,a 4 'od'dnd contlIel rod holddown g

Tdevic(gftystalleg
'

~b
,

$, dd&.> |::= |i

(xiii) (D, G un ha'

asse in a'Model No. 658ElAB
| syppin'g 's er th ship fit clamp installed. |;

! (xiv) AdacedTest '
r W de el clu^tter or ATC cage assembly

fueLpusterinaMo 6. 660B1/66 1, container.I

I (xv) D1G fue module in a model 572 or $72B1 shipping container and I
: | DIG RemovabligTueM Asimpb1L(R in a Model No. 573Al or 57381 |shipping containef$ CcontYol rod and control rod holddowni

i device need not be installed in the DIG fuel module.

(xvi) DIG Removable Fuel- Assembly (RFA) in a Model No. 573Al or 57381,

| shipping container.
|

| (xvii) PWR Core 1 (Seed 2, 3 or 4) unrodded seed fuel assembly or PWR '
.,

i Core 2 (Seed 1 or 2) unrodded seed fuel assembly, in unspecified |
'

| shipping containers.
|

I (xviii) PWR Core 1 (Seed 2, 3 or 4) unrodded seed fuel subassembly or PWR I

f Core 2 (Seed 1 or 2) unrodded seed fuel subassembly, in unspecified |
| shipping containers,

i
I . I

j
' (xix) S8G rodded fuel cell in unspecified shipping container with I6

control rod holddown device installed. I

| (xx) SSG type unit cell in a Model No. 658E1AB shipping container. |;

| 233 |
i . . . _____
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!Q ** M" conomous (continuem y

:PageL3' ; Certificate No. 6406:--Revision No. 5 - Docket No. 71-6406 !
~

I

I
' -(sxi) A1W-3 Prototype Peripheral Subassmbly or A1W-3 |

1 Prototype Center. Subassembly in the Model No. 2.7/3.6 |
shipping container. I

|

| :(xsii)' S7G Partial Fuelicell Subassembly in a DOT specification (Type 20- |
'

WC-3) container. yg

I |
1 -(2) Maximum quantity of material per package g

. II
.

(i) One fuel assembly as described in 5(b)(1)(1), 5(b)(1)(ii), I |l'
I

| 5(b)1)(iii,5(b)(1)71th(b)(1)(v),5(b)(1(vi),5fb)(1)(ix),5(b(1)(x),iv)~5 I :

5(b) 1)(vii , E(bl(1) 1

1 5(b)1)(gi) b)(T)( l'i), 5(b)(1)(xiii), 5(b (1)(xiv), . | .

15(b)(1) xvi 7 5(b)(1)(xvii), 5(b)(1)(xviii), 5(b)(1)(xix), i
'5(b)(-}((xx),and5(b)(1)(xxii). *A I

I
1 ,

_

(ii) Tkfuel assemblies as described in-5(b (xv).

h -(iii) CTfireh ssemblies as described'kn 5(b)(1)(xxi). ! <!
gI g y / p

f_ (c) FissilejQass i } ,Q h [ C III I !

Maximum # number of p c , sf
'

,i ent
~

b7 {/
g,, , M Ek f- i

f i,

(1) Fo the contents-discr M 2 -S i

n! 5( ' (ii)*hj(b)(1)(1. I(ti),[ (vi), 5'(b)(k)(xtD . I1

(xit b)(1)( L! ( 1)(xiv)s5(b)(1)(xv), I1, 5
I| |l 1)(xx),5(b(1)(xxi),and I

|1 xxii)
(b)(1)(xvii)5

ji , b( (2)(i),5(b(2)(11) || ndelimi5 ,

and 5 (2)(111):'n fp 1 (one)
A

1 (2) For the centents described in'- .O i

1 5b 1 iillf5(b)(1)(v), 5(b)(1)(ix , b)(1)(x) or I

I 5b 1 xviii) and. limited in 5(b)(2 (1) 2 (two) |

|I kvLAb? ||

yl (3) For the contents descr'ibed ein P y

|| 5(b)(1)(1) and 5(b)(1)(viii) and limited in 5(b)(2)(1): 3(three) g

I; 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 |
I 5(b)(1)(xvi) and limited in 5(b)(2)(1): 8(eight) |
1 1

I 6. Commingling of packages for Fissile Class III shipment is authorized provided I
I

|
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 !g

' does not exceed unity. i

7. Expiration date: June 30, 1988.

: ' |

| |
'

m
L______________________________ |.. ,

.

-5
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CONDITIONS (continued)

I i
lj i
1- rI Page 4 - Certificate No. 6406 - Revision No. 5 - Docket No. 71-6406 |' I
l'I i
I t

| (REFERENCES

l E

I U.S. Energy Research and Development Administration application dated July 19, 1977. I
I L

1 Supplements: Department of Energy letters G#5868; dated January 4,1978, with !
j enclosures, #6291; dated July 13, 1979, and G#7609; dated September 30, |1983.j g

1 W

1 FOR THE U.S. NUCLEAR REGULATORY COMMISSION t
1 _ r,e- [
j ;, f.$s D C 0 (t ie |
; ,/ g g g , g, e ;.

1 Charles E. MacDona d Chief g
' ~

1 .

Transportation Certification Branch |

||
1 Division of Fuel Cycle'and I'"

| 3 fiaterial Safety,'NMS$g |

.m A y7 I
I| FEB 2 91994 a~

>

I&! el Date: '

, /p . (J lli ,v ra-

li1 3 f3 ,. 0. t

,.

i y, ,.s :1 d' - '(/ t

1
'

.,

l_[ . 22.,) y ,[ _) ' y,W- M 22
.: ' pry p$. Tt,>f ||.2-

'* ' , _ ~
<

, If

... . 'c s.f,. |
g 4 o

,3 32
1, = ?t s t'. s *~AJ ;( _j. <

t

;t ; f)(9 RK t f j %. ;p '
. . - .a i1 si

1! | '','; -9 ,. 'st % i~

< - ;jm p;;;9 cg |z
.Il c' 't' G. I

- J ' ' ., ,_! ! |-3;|9t *

Q, |Jj j,
..,.s.,

4 w |.

j ," s.g g

t1
_ a

'

~j . L -y ? |
'

. -
i

<!1 t
1! t
1: 1'

i

lj t i
'

'

1 1

1 1

1 1

1 1
'

1 I

I L

1 t
I I

i l
i I

f I
I

F I

I L

| | - |
1 235 I'
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NRC(ORM618 U.S. NUCLEAR REGULATORY COMMISSION l!m- CERTIFICATE OF COMPLIANCE i

j io cFR 7' - FOR RADIOACTIVE MATERIALS PACKAGES I

i a cER.iFicATE NUMBER 0 REveSiON NUMBER c PACKAGE IDENTIFsCATION NUMBER d PAGE NUMBER e. TOT AL NUMBER PAGES

6441 3 USA /6441/AF 1 3 J
'lPaE*uBtE

h'|lf a This certificate is assued to certif y th at the packaging and contents described in item 5 below, meets the applicable satety standards set forth in Title 10. Code
I

| of Federal Regulations. Part 71, ' Packaging of Radioactive Matenals for Transport and Transportation of Radsoactive Matenal Under Certain Conditions?

Ib This certificate does not relieve the consignor from coms*liance with any requirement of the regulations of the U S. flapartment of Transportation or other
applicable regulatory agencies. Including the government of any Country through or into which the package will be transported. I

1: N

1 |I
i

!|
I
H! * *a"NEPEe'S^Bv'E*,'*.*S",, f,"a,.'",' ***'* ' ^ **''" ^**"*'* "'E"E %D c"O'r"$$8N ENE ONA AA " CATION*" ' ' '" ' " ^

b
.

Nd 31!U.S.DepartmentofEnergy Safety Analysis Report for D2G Power Unit ;I
l Shipping Container dated August 4,1969, l

}iDivisionofNavalReactors i|Washington, DC 20585 as supplemented.

T H
71-6441 gg , ,,c,,, ,y ,,,,

i 4 CONDITIONS
This cert;ficate is conditional upon (Wfilling the requerements of 10 CFR Part 71, as applicable. and'the conditions specified below

1| s !N
1, (a) Packaging i

E

1|d (1) Model No.:; D2G Power Unit {M

f (2) Description
(
i The D2G Power Unit' shipping container assembly consists of five main
d assemblies; (1) the barrel assembly, (2) the upper cover, (3) the E'

lower cover, (4) the, main shipping skid, and (5) the barrel trunnion N

supports. To prepare the power unit shipping container for shipment| t

i of a power unit, the container barrel is rotated to the vertical '
position, the upper. cover-is removed and the power unit is loaded into

~

'

| the barrel and secured in the container with eight .(8) shipping studs.
The upper cover is then installed and the container is rotated to thej

horizontal position for shipment. The container assembly is 21 feet ii

| long and 8-1/2-feet wide and it is attached to a government owned j
j permanently assigned depressed center railroad car; the maximum height !g
! above the rails is 13 feet,10 inches in the shipping configuration. 'E

| The power unit is shipped complete with ~ design control rods and mechanisms N

j installed. b

|Y
N

! E
E
E,

'

I
i

.

|

' i
1 236
I
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CONDITIONS (continued)
'

C'

IPage'2'- Certificate No. 6441 - Revision'No. 3 - Docket No. 71-6441 t
C

[-
L

f f(2) -Description (continued) h
1 :.

~

t
i The closure head in a Type A and Type B power unit contains an integral t
i 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 L

j barrel upper flange of the shipping contain_er. The control rods in a L
1 Type A or B power unit are restrained in the power unit by means of
1 control rod holddown latch pawls' located'in the upper control rod F
1 drive mechanism. The Type C, D, and E power unit is also retained in [
l the container by means of eight shipping bolts but because the closure C

l heads on these power units do not include a bolting flange, a special !
j shipping ring is used to clamp"Th

assembly to the barrel |v'pper flin'q1osure head and core cartridge p
ge of (th*e/ shipping container. The t- il

1 control rods infa'Typ6 C, D, or E power unittare restrained in the t
lj power unit bygneahs of rebound and outmotion latches located in the L
l latching porti5n of the control rod drive mechsnisms. The container Il

f assembly wef'ghs about 100,000 pounds empty and abo'ut 270,000 pounds L

Cloaded. - - )J'

# "9 'N / ')
_q

The paha'ging is constr,ucted in acco(dance with Baldwin-Lima-Hamilton| a L

$| Corporat' ion Drawing Nos. R-126361 flev.) E. aild R-1263477 Rev. K and L

Westinghouse Electric 1Cor[porafich-}Drpfgg Nos. 955F632?Rev. 5 andl' L

972D94 Rev. i ,}
Q

(b) Contents Spa 4 )q ~Q l g;(p r
"

Q 6tv w -

fg C') (
\ % C

l (1) Typeandgmofmfte9fi1"<' ~f fy' j
'O

k ~<%Y C/
Unirradiated enriched urani \conta1nedinNaVal)ReactorsTypeA, (,a

[B,C,D,orbhwerunitscon ting of core ba'rj!1, unirradiated fuel [
assemblies, closu're head, mechanisms and associated hardward, with all r,

j design control rods and mechanisms installed.' t

Maximum quantity of material' p,.A,
J, V [@di

enpackage! (2) j

lOne power unit as described in 5(b)(1). [

a [

(c) Fissile Class III L

l

Maximum number of packages per shipment one(1) f
I

[ !

6. -Expiration date: February 29, 1988. [ |

[
'

[ l
l

i

, t

II

i >

c

237
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9 ""**"' conomons (continued)
N

71-6441 |; Page 3 - Certificate No. 6441 - Revision No. 3 - Docket No.
' |

1
i

i I i

I ll REFERENCES
N |

|

|SafetyAnalysisReportforD2GPowerUnitShippingContainer,ONP-74252-13 dated | |

| August 4, 1969. p

|
|
1 Supplements: Bettis Atomic Power Laboratory letters WAPD-DP(CH)-1252; dated November 30, 191 >,
I WAPD-DP(CH)-1466; dated October 18, 1974, and Knolls Atomic Power Laboratory letter I

| CGN 85542-250; dated February 5,1981. |
N

1 FOR THE U.S. NUCLEAR REGULATORY COMMISSION g
1

|

Charles E. MacDonald, Chief gQ) Transportation CertJfication Branch ;
a g
j T' Division of Fuel Cycle and i
1 .x Material Safety, fMSS I

) Il/ h O i3 0 9 9 ( M' k
Date:

1 -

I < 1:L rA4;d? 8~ |
w w x : ,.

9, k_+u'
.

e( |TfYTTph ,f ' /,
i 3'

, o.g -
' Q l,

1 &Jg i f| . i ,-9*t

I
b.I II h D
W &. n d

l h b
|Lo

| yu 3% >:
,

; g,n. u gjgp q) &p
~.

;
'

,

,,
.,n< - '

w, ni
R

1| 4 y
'f 'j,y y$,r Vw

j ,, ..

|
1| i
li 1
1: I

-

|| I
I 1
1 I
1

1
| I
1 I
f i
I |
1| i~r

I I
I I
il I

|>

I,

| I
I I
I 238 I
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I pencFORMele

U.S. NUCLEAR REGULATORY COMMISSION )EIam CERTIFICATE OF COMPLIANCE
| to cFn " jFOR RADIOACTIVE MATERIALS PACKAGES
I .i

1 e CERTIFICATE NUMBER D REVISON NUMBER c PACKAGE 80ENTIFICATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES g

6458- 4 USA /6458/AF 1 4 i'

' 5. 7 PREAMBLE
I . Tnis ceristicate is issu o to certify inat ine packag,ng ano content aescrio.o .n item s meiow. meets ine appocaoie satety stanoaros set fortn in Titie io, coo. jt
| of Feocral Regulations. Part 71,'-Pacsaging of Radioactive Matenals for Transport and Transportation of Radioactive Matenal Unoer Cetfain Conditions." |

b. This certificate does not relieve the consignor from comphance with any requirement of the regulations of the US. Department of Transportation or other
5 apphcable regulatory agencies. mcluding the government of any country through or into which the package will be transported

i
k

I jB
| l
| 'l

3 THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYS4S REPORT OF THE PACKAGE DESIGN OR APPLICAf TON !gg
a PREPARED BY theme amt Amress). b TITLE AND IDENTIFICATON OF REPORT OR APPLICATION

1; General Electric Company General Electric Company application dated ji
I! P.O. Box 780 January 7,1972, -as supplemented. !f'

f' Wilmington, NC f28401

k
. yI

e DOCKET NUueta 71-6458 il
! a cONO.TioNS |II

jj rnis ceressicate is conostionai upon fuifinna ine requirements of to cFR Part is. as appncacie. ano tne conoioons specified beiow

ts |k

JI{
(a) Packaging .

|E
X I

/ (1) Model No.: BU-5 I
-1 I

| (2) Description )
1 |E
L Two, 5-gallon or three, 2.5-gallon, ll.25-inch ID, Minimum 24 gauge t

steel pails contained in a 13.75-inch diameter by 27-inch long inner Ii

I container cienstructed of minimum 18-gauge steel, with bolted and j
, [i

gasketed top flange closure. . Inner container is centered and supported y

g in a 22.5-inch ID,18-gauge ' steel. 55-gallon capacity DOT Specification p
'

g! 17H steel drum by solid insulation cushioning material. Maximum gross t
I weight is 420 pounds. 1

'

I':

g|i
1

M (3) Drawing I
I, I-

I
g! The packaging is constructed in accordance with Figure 1.6.1 of General !gq

( Electric Company application dated January 7,1972. I

|
I

t i
s! I
n! W
N!

' I
gi I
{ l
4 3

d 1

I I
| 1

'

l, >
r i
I |
| 3

I |Iel |

1
i
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' '| cononisons (continued;

lj

f Page 2 - Certificate No. 6458 - Revision No. 4 - Docket No. f71-6458
~

1-

is
I I

(l ]5. (b) Contents
If !t
|| . (1 ) Type and form of material t i

i'

i lt
'

9|| (i) Uranium oxide powder with a maximum bulk density of 2.3 grams /cc. t
Uranium may be enriched to a maximum 5.0 w/o in the U-235 isotope. t

}1 - The naximum H/U atonic ratio considering all sources of hydrogenous f
'

g| < material within the inner container must not exceed 0.45. g

d! t

d| ~ (ii) Uranium oxide as pellets with a maximun bulk' density of 10.96 L

I grams /cc. Uranium mayt erenriched to a maximum 5.0 w/o in the U- Tb

f. 235 isotope.c The,maximun# H/U; atomic ratio considering all sources I

g! of hydrogenous material within the inner container must not !I
g| exceed 0.497 "V y ]

'

t : r r

f|
(iii) Uranium compounds enriched not more than 4;0 w/o which, together l-d

j witEany other associated materials, do not| decompose at temperatures /
4 uputo 210'F, and of bulk density not greater,than 10.96 grams per ;f
fj .ccfat any H/U-235 ratio. j 'y l~

l % e .

, ., y -

g| (2) fiaximum quantity! of~materialfper package; ig _

c i. ,;1 L' |_i
g'For the The maximun contents I

,

#
(i)Fper pac conterits' described..iniS(b)(1)(1):kage|,difided between .two, 5-gallon pails or three 2.5- I

i e gallonipsfis',must be~1imi ed in accordance with the followina I
.

*s Si'' T" E
! ' table:r W a ,

''C|k!(i }% 7 rNN:,s r.'1 6| m
Nasimum U-235 ' .:.; Maiimumtoxide y ' Maximum oxide
enrichment H ^ per' pail',~ 5- per, package,

}g; -W/o kas ~ O -kos I
"'

p
I'

93 -d g>

[q: 3.0 'f s 44.5 a 89.0
g 3.2#/ 38.9 77.8 t
i 3.4

"% R 231.17+ 7 62.2
34.6 J' 69.2

l
,

'

% 3.6

%||
3.8 '28.3 56.6 |4.0 -25.7 51.4

;
4.2 23.7 47.4

g! 4.4 21.9 43.8 [

[
q

ll 4.6 20.2 40.4 [

IjI 4.8 19.1 38.2 l

5.0 18.1 36.2 I
I I

! (ii) For the contents described in 5(b)(1)(ii): The maximum contents fper package divided between two, 5-gallon pails or three, 2.5- [g! gallon pails must be limited in accordance with the following II

l'|
table: I

1 |

|
* I

! I
er Ili l

| 240 |
1
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CONDITIONS (continued)
I , r 1

||| Page 3 - Certificate No. 6458 - Revision No. 4.- Docket No. 71-6458 [ |s

" -

C :

L !

s- I l
l' I

1q Maximum U-235 Maximun U0 Maximun U0 t2I enrichment, per pail, per packag$, [
l 'e w/o kas kas Et
1; [

|| ''
2.7 45.0 90.0 LI

I2.8 42.9 85.8 !t
i 2.9 40.1 80.2 r
i 3.0 38.1 76.2 'r
1 3.2 34.1 68.2 t
1 3.4 31.0 62.0 [
l 3.6 28.5 57.0 h
|i| 3.8

B R E2K424.7h/ 49.4 lt
52.8 g

I 4.0 #

i 4.2 f- b 22.9 Q 45.8
|4
r

A 42.8I- 4.4 gU 21.4
+ j ~)

|l
I [4,6V 20.0 / 40.0
| 4.8- 18.8 % 37.6 It5'.0 18.1 , Y ,36.2

Q C /h h|t
y 7x, 7

|
(iii)Fpr)thecontentsdescribed;ip5(b)(1I(Y1| iii): Two -5-gallon pails ||yl e l'|j CI.

Wit not more' than 24.7 Ailograms'per; pail. O '
; (% 'L,1,I'\>4 hp ., C}4

|

(c) Fissile Clast
1,4 , g g y l ,e d ,eg,,r j &g?

g
[

*
,

c- , ;f,;;
,f 6. The four, 1/4-in'ch3 diam,eter,sholes,joca athe top'of'the 3 uter D0T Specification iI
I; 17H steel drum mus1 be covered'witf1 Wee Perproof tape, to preclude the entry of I

water. Q [[g ;p g ~

h 7. For mixtures of thkcontent's d$ scribe'd , nIItems 5(d(1)(1) Gnd 5(b)(1)(ii), the '
t

q! maximum quantity of Qterial per"packape g's't' be*1imited todhe quantity given |

I| /p/7 N l

1 in Item 5(b)(2)(ii). ~W V i
'

d:j 8. For the packaging described inJtem 5(a)(3), the jensity of the insulation may [
not be less than 0.42 gram /cc.sf* 7f ggt *

(! 9. The package authorized by this certificate is hereby approved for use under the [

'

1| general license provisions of 10 CFR 571.12. I
I |
1 10. Expiration date: April 30,1986. (
i t

i I {
l I

*

I I
I I
I l !

,

! | | |
I [

'
,

; I l
8

, . L
'

! I
i l I
i l I

| m | l
i I I
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! Page 4 - Certificate No. 6458 - Revision No. 4 - Docket No. | .

71-6458

I_

I I !
I

|I REFERENCES
,

1 1

General Electric Company application dated January 7,1972.
'

1 i

i1
l . I
I Supplements dated: April 14, May 12, and August 1, 1972. I
E

( FOR THE U.S. NUCLEAR REGULATORY C0tEISSION |
I

1

^^ 'SgC .te(g60gald, Chiefih Charles
I

I I

QV I Transportation'Caftification Branch

I y Office of Fuel Cy*cWand y'g

Material Safety, teJ5 i'

s $ '
I NOV 2 51963 ff A Ig'N Date:

i 4, s i

G A O ||' h $

\,, k ["" A ,V ,,, E
s p: O ,

1 4 ,

|'

r ,e ,

g& tfi8|. b I

A t p#, F)V'
"f q?g |||| o1- w

z

L s
icoii j p

| Y.t {h h #II f ,g + |o
Y k**M || |

| I
1 I
l' I
l I
I l.

i I
'

I 1
1 i
I it

I 1

1 I
I I
I I
I I
W

I

i
I I
i I
I
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I * " "" " ***"I N CERTIFICATE OF COMPLIANCE
|

toCu n FOR RADIOACTIVE MATERIALS PACKAGES

j t a.CEaTIFICATE NUMBER l> REVtSION NUMBER c.FACKAGE IDENTIFICATION NUMBER d PAGE NUMBER e. TOT AL NUMBER PAGES ]
r' 6478 2 USA /6478/B( ) 1 2 |
k - 4. PREAMBLE

I a in.s cerovicate is issued to certiry enat the packaging ano content: oescnbeo in item s beiow, meets the apphcabie safety stanoaros set torin in Titie to. Code

e of feoeral ReguMtions. Part 71 * Packaging of Radioactive Mater.als for Transport and Transportahon of Radioactive Matenal Under Certa 6n Conditions?

I b. This certincate ooes noi reheve ene cons,gnor trom compnance witn any requirement ov ine reguiations or ine u s. oepartment or Transportaison or otner
I apphcable regulatory agencies, incluoing tne government of any enuntry tnrougn or into wnich 'ne package will be transported
1

I -

I.

I * 7*P E BY |Na " ? D IDE
'^ ' " ^ ' ' ^ ^ ' " ^ " '" "' " "

E s A s b E CT F O P CATION
1
| Lawrence Livermore Laboratory Safety Analysis Report for Packaging: Neutron
I University of California Shipping Cask, Model 4T, Report No. UCRL-52232,
I Livermore, CA 94550 March 4,1977, as supplemented.

! I
1 | m a r~I . . oOCiET NuuBEn C (,971'-6478

I ia CONDITIONS , 1 v 4 ,
Tnia certificate rs conditional upon fulfishng tne requirements of 10 CFR Part 71, as apphcable, and the condetsons specified below p

! (a) Packaging c O l''

n! c
I (1) Model No.: ~4T

, '$ p,

/ c

j. ,7q
~

-~
,1

g| (2) Descdption 14 x
/r .

1

g fE (),

Packaging for special~ form . neutron (source' material .p~N / J5 aI- ia ig ;
|| v The container is,

f a right circular cylinder mounted. toja?54-inch by 54-inch square steel
pallet. The: containermconsists of a ,41-inch'diametet, by 48.5-inch

k|i
high l/4-inch thick steeltshellifilled with' gypsum-spodumene. A 16-

~

inch ~ diameter | by,23-1/2-inchiileep centraT cav.ity isjprovided by at

[ steel shell. ' Positive closureiofIthe gypsum-spodumene filled steel,

d|i
rubber sealed containei;coverpsi provided: by twelje, (12),1-inch|
diamater- stud bolts. Containment is'provided by;special form capsules

il which may be held and' supported within]'the capsule rack. The packageI gross weight-is 5,100 pounds, MP g s} ''fI t- -

f| (3) Drawings D'

struc,ted>>in acc. n%
-

1 e k
d| The packaging is con.

-

ordance with Lawrence Livermorei

dj Laboratories Drawing Nos.: AAA60-414963-0F, AAA60-414964-0F, AAA60-
li 414965-0B, AAA70-100076-0A, AAA68-120276-00, AAA60-414966-08, AAA59-

|p! 414690-0D, AAA59-414676-08, AAA59-414917-0C, AAA59-414679-00, AAA59-
414811-00, AAA59-414682-00, AAA59-414680-00, AAA59-414686-00, AAA59-

|| 414916-00, AAA59-414688-00 AAA59-414918-00, AAA59-414677-0A, AAA59-
1 414685-00, AAA59-414683-00, AAA59-414678-00, AAA59-414684-00, AAA68-
I ll8940-0A, AAA59-414689-0A and AAA69-108511-0C.
I
I
I
t

t
|
1

P
i

f
I
I
I 243
I
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" "" " " " " "" " ' | |W # "** conomons (continues >
1

|Page 2 - Certificate No. 6478 -- Revision No. 2 - Docket No. 71-6478
I
I
I

_ |,

(b) Contents

(1) Type and form of material !

Mixtures of solid or powdered material in capsules which meet the | |
requirements of special form radioactive material. Mixtures may I l

.

contain any of the following isotopes: Am-241, Am-242m, Am-243, |
|

~Cm-242, Cm-243, Cm-244, Cm-245, Cm-246, Cm-247, Cm-248, Cm-250, Bk-249, ,
- Cf-249, Cf-250,- Cf-251, Cf-252, Cf-253, Es-253, Es-254, Es-255, Fm-254, y

Fm-257, Pu-238, Pu-239, Pu-241, U-233 and U-235. |

(2) Maximum quantity hial hkjej
Not to exceed @0' watts, and the mass oh ' following isotopes, in |

| any combi hon, not to exceed 15 grams: 242m, Cm-243, Cm-245, y
'

1 Cm-247, Cf L9, Cf-251, U-233, U-235, Pu-238, Qil-239 and Pu-241. |
4 3

6. Contents shall be imitedssuch that the dose rate 3-feei from the bare capsule I
N

~

exce'edQ0(0 mrem /hr.assembly shall

Spacers and shdring shall' \ \ ideb-Qr the ciper cavity, sufficient to y

*% ./ O |,

7.
prevent signif qant movemeht tov / coisi'd e thejontents under accident uIa

mag /b
-- conditions of 0+CFR rt $1 '( JW 1

< ,3
|

',

}-- W , . ,
'

I 8. The packaging av horik by htd h ce nifiqat' .nerebyha.pprov under general
'

|] licenseprovisl6sofj J7)A2 l 1 .
- .'jy 4

Expiration dateh to 9 MW4b h
|

9. 9 L ma y
f| REFERENCES 3 4|7| - y |% Ma ' O

Lawrence Livermore Laborat eport No. UCRL-52232, Marc 71977.

Lawrence Livermore Laboratory lettp tg.J. Jacks % USD0E, San Francisco OperationsOffice, May 18, 1978. g g%j

||
j FOR THE U.S. NUCLEAR REGULATORY COMMISSION

|i

Ri&D A |$ Charles E.QMaonald, Chief I
y Transportation Certification Branch |' Division of Fuel Cycle and .g

Material Safety, PNSS g

Date: M 061983 |

|
i
1
1
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_ CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIALS PACKAGES

| t a CEATIFICATE NUMBER Ip.REVIS10N NUMBER c. PACMAGE iOENTiFICATiON NUMBER d PAGE NUMBER e. TOTAL NUMBER PAGES

6550 3 USA /6550/B(U) 1 2,

. PREAMBLE

s. This certificate is issued to certify that the packaging and contents described in item $ below, meets the applicable safety standards set forth in Title 10. Code
of Federal Regulations, Part 7t," Packaging of Radioactive Matenals for Transport and Transportation of Radioactive Material Under Certain Conditions."

~

' b. This certshcate does not reheve the Consignor from comphance with any requirement of the regulations of the U.S. Department of Transportation or other
' apphcable regulatory agencies, including tne government of any country through or into which the package will be transported.

I
"" University of California

''#,"Ka'T #.'*?a'JfJ" ".",*^*'' ' ^ *^''" ^*^"*''ta'a'L',"AOR^ff #me"JT on',%,. ;
' ' *

,

L

Report No. LBL-2168, February 1974, [
'

Lawrence Berkeley Laboratory as supplemented. L
Bsrkeley, CA 94720 L

A c L B E G 7 H sso
< coNolTiOm. .- ,\ v "(< ,,.

This certshca'e is conditional upon fulfilhng the r are s of 10 CFR Part 71, as appiscable, and the sond*ons specified below
,

(a) Packaging V 'Q5-

p I#(1) Model "oQ ,r6-GS-1 . .e, j,q
(2) Descrip, tion K f ..f

L,,, e - c% / 2 O
t Shielded packagfn fe seaiedsburge An-outer gypsum-spodumene
i filled cask with'-1/4. i ch thic(steehwalls, 24-inch'00, and 34-inch

oute;a,1,1 height,which\inciddeira 3,4jibchisquare steefpallet base.
'

oven The;

r cask shas'.a boitediplu c osure.9The' inner cavity is 11 inches
dianiefhr byginches, deep) co}ttfinin'g' aIse,aled soiMe within a nestable

;
s

1

stainless steek a'nd depTet b rdnfim gammershield'aisembly; or within

an inf&nal moustin'gJacMi%este|d?g;ainalshield ass'embly is not used.dege grosrs' weight .Ts 1,840 pounds; or
f1,230 'po6nds whWnithe-inst W|

't } 7Q Q
(3) Drawings y y^u / \o

~Odi "

The packaging /is fabricated in accordance'Mth Lawrence Radiation

Laboratory Drawing & 3L ,A Jr Y
*Jios.: 5

'

HCD 56952A MHCD"61081A HCD 60604A
HCD 58291 HCD 60081 8J85730

i HCD 60061 HCD 60091 8J8583A
HCD 60071 HCD 60596D 8J8684E,

HCD 61076 HCD 63464A 13J6212A

(b) Contents

(1) Type and form of material

(1) Radioactive material contained within capsules which meet the
requirements of special form radioactive material.

(ii) Radium-226 in the form of radium bromide (RaBr ) encased in a2
| 1 m thick monel shell and held within a 1.575-inch diameter
- beryllium container.

2451
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l| . conomons econtinued) .

71-6550 [I .Page 2 - Certificate No. 6550 - Revision No. 3 - Docket- No.

! r

.

5. (b) Contents (continued) (
( l

I (2) Maximum quantity of material per package !
l !

I
,

| (1) The contents described in 5(b)(1)(1) must not exceed 5,000 p 'curies of radioactive material,15 grams fissile material and 243
i
| watts internal decay heat, except that the total mass for any of
1 the following isotopes must not exceed:
1

1 Am-242 6.0g Cm-245 0.5g

[}||
Am-242m 0.29 Cm-244 10 g'

Am-241 115 g Cm-243 3.0g t
Cm-242 2.0g t1' Cf-252 85

IKORo RE ;40 338 9 I1 Cf-251
I Cf-250 hir^mg 25$ 200 g (.

Es-254q[0
700 mg il Cf-249 0.4g
270 mg (j Es-25310 mg

Cf-248}Cm-2Ch 20 mg 100 9Fm-257
3
f Cm-E8 5 g Np-237 40 g

C# ig g [
p]| Cp)246

2.4g Pu-24047c

'f0 g
,

h (ii)fThecontents ibedfn}5(b fjmustnobxceed1Ci. f
ipJ(b (1 n3 limit.ed ,5(b)(2)(1),the f6. For mixtures obsotopes sI
otopema$s).edto'their, respettive approved'

i ; sum of the ratios of thercont
mass limit:; mu notejd{ed -

-

g .
.

(1{j te( flimitedin,5(b)(2)T11)mustbecentered || cht) oft
7. The contents descqibed

8/(- PEC 2R Container. [p|
and supported wftMn a '3

D (///O k- m;inchpigh D0TgJThe filler u terifh must M dyhf6in *
[

|! /44|- b) [

,

'

h V
The packaging authdr)1ed by this cer,t.i{lcalt'e is hereby oved under general [11 8.
licenseprovisionsoff6 FR 971.12. *

9. Expiration date: July 3 , 1 J4
||

REFEREN ES
R

|i University of California, Lawrence. Berkeley Laboratory, Report No. LBL-2168. February
f! 1974.g

| Department of Energy Supplement dated: October 4, 1983. f
I L

|
FOR THE U.S. NUCLEAR REGULATORY COMMISSION

| | PLA[L (

| | Charles E. MacDonald, Chief
| Transportation Certification Branch [|

! 8 Division of Fuel Cycle and I

Material Safety, NHSS (i

,
DEC 191983 [| Date:

[| 246
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"E*""" CERTIFICATE OF COMPLIANCE
#" ***"

'*"" FOR RADIOACTIVE MATERIALS PACKAGES |

|{I
1 a CERTIFsCATE NUMBER b REYlSiON NUMBER c. PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER e. TOTAL NUMBER PAGES

6553 2 USA /6553/B( IF 1 3 1

2. PRE AMBt.E
.

I
~

' Tnis ceriie cate is issued is certify inat ine packagmg and contents desc r o d in item s beiow, meetsine acpacabre satoty standards set forth m Titie io. Code I
of Federal Regulations. Part 71,'Packagmg of Radioactive Mate <ials for Transport and Transportation of Radioactive Matenal Under Certam Conditions? |

| ' b. This certificate does not reheve the consignor from comphance with any requ rement of the regulations of the U S. Department of Transportation or other I
! applicable regulatory agencies, mcludmg the government of any country through or into whech the package will be transported

i
I

* T*EEP " TE TW POWOR A F i'" '' " ' '^ ^ ' " "' " " '^ "
B Na a t t T D CE CATION.

Union Carbide Corporation Safety Analysis Report on the "Paducah Tiger" |P.O. Box 1410 Protective Overpack for 10-Ton Cylinders of Uranium I
; Paducah, KY 42001 Hexafluoride, Report No. KY-665, June 16, 1975, and

. I
Supplement I dated May 20, 1977. I'

,

|
'

71-6553p p; p*R [f4. n
c 00CKET NUMUER % s

-| 4 CONDITIONS
, V ~ / A

This certihcate is conditional upon fulfillmg the reqidrements of 10 CFR Part 71, as ap,Ascable. and be condet!ons specihed below
g

3

l '' (a) Packaging [ 'Q |
(1) Model No.: Paducah Tiger .- - Aa -

Iq . - .s - p6 I(2) Description /
I A protective overpack which provides impa6t"and thermal) resistance for |
i the Model Nos. 48A or.48X 10-ton cylinders / The cylin'ders are welded I

steel. and are 48 inchesfin diamete6A21; inches,long3' volume, and are
1 and have 5/8- 1

inch thick walls.; The* cylinders
~

|
|| rated at '200 psig;servicefpressir;each have a :108.9 fte'.D.The prdtective i@irpack hasI

overall dimensions;of approxisnately[h153 inchesi 76,1, riches x 72 inches.|t|
The overpack consists of two parts; a(body 3and a lid,'which are clampeds;

iand secured. by fouril-3/8;fnchiratchet-type binders, and eight 1-3/4-inchii
i

! guide pins, fitted with'3/4-inch;high-3trength latch pins. The I
'! closed, assembled overpack consists of anfouter-l' 8-inch steel shell I/

(| backed on bothjlong sides, top and bottom by,tdo,'10-gauge stainless I
steel breakaway plates. The valve end is protected by a 3/8-inch 1

,

I-| stainless steel breakaway plate. A. centra 11y' located 3/16-inch steel
<! shell, 60 inches in diameter. (128. inch'es'long is separated from the |
!! outer shell by fire retardant polyursthane foam. The cylinder is held I
:: in the overpack by rubber shock isolators. Four mild steel brackets 1

I are provided on the body for lifting. The four ISO corner fittings on I
each of the lid and body sections may be used for lifting'. Four, |

! 2-inch bolts are used in conjunction with the ISO corner fittings for a
tie-down. The package gross weight is 37,500 pounds, j

l
i
I
I

l, 1
- i
1 I
l I, i
a y

( l
I
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f ** O *" CONo|TIONS (continued)

t
Page 2 - Certificate No. 6553 - Revision No. 2 - Docket No. 71-6553 L

E

L
I.,

(3) Drawings h
t

The Paducah' Tiger overpack is constructed in accordance with Protective L

Packaging, Inc. Drawing Nos. 32301, Rev. B and 32302, Rev. B; and Union t
i

Carbide Corporation Drawing Nos. EM-1209-A, Rev. 3; EM-1209-B, Rev. 6; |hEM-1209-C, Rev. 5; EM-1209-D, Rev. 5; EM-1209-E, Rev. 2; EM-1209-F, Rev. 4; ItEM-1209-G, Rev. 2; EM-1209-H, Rev. 2; and EM-1209-J, Rev.1. g |
t

The Model Nos. 48A and 48X cylinders are constructed in accordance with Oak C

Ridge Gaseous Diffusion Plant (0RGDP) Drawing No. D-P35721GR2 and specifications L

in USAEC Oak Ridge Operations Office Re ort No. ORD-651, Rev. 3. L

(b) Contents g
; (1) Type and fo Inaterial [

Solid uran h hexafluoride (UF ) at not more tharr 3 5% U-235 isotope :6
nd~an H/U ratio of no more than 0.088 F

enrichmeht, /' ,,/
Maximundgyanti(ty4p, Y7(2) terial per package ,f
ThemabumweightI d! f)30 pound 540kg). The Ino xc

tofqx,c,ekd61"ounds(280k fmaximufiq0-235conthn I o .

(c) FissileClah T ''I f

fp|'t daf
.N' M > |h I i-- | |1

6. The fabrication, assemb y/2 .tirig ''and us'edf the hodel Nos. 48A lt<

and 48X cylinders ,s.11 be; e
]

'irements'of USAEC, Oak !
Ridge Operations 0 ffge Rd j V)

7. The package authorizdby this certi $. t l he /approf for use under thei
general license providop of 10 CFR 57M12." V

O
8. Expiration date: June 30, *1988p y

R R ES

Safety Analysis Report on the "Paducah Tiger" Protective Overpack for 10-Ton Cylinders
'

of Uranium Hexafluoride, Union Carbide Corporation Report No. KY-665, June 16,1975,
and Supplement I, May 20, 1977.

.

L _
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! "",*,""'t** cowomows (conunued; o s. suctcan necueny comisma
|s

I Page 3 - Certificate No. 6553 - Revision No. 2 - Docket No. 71-6553 I.

I , i
| I

I
t l I

! Uranium Hexafluoride Handling Procedures and Container Criteria, USAEC Oak Ridge !
l Operations Office Report No. OR0-651, Rev. 3, August 1972. I
Ii

'

I
. I

FOR THE U.S. NUCLEAR REGULATORY COMISSION I
.1I

I
I

I

!
Charles E. [MacDonald$ Chiefb -

I
i 1

I Transportation Certification Branch II Division of Fuel Cycle and I
|

hgB R@@g(safety, mss !
| SEP 061983-

Date

| +a
, ,o .

9 |
| e d .4 |i w s -

i

| b k. Lh ''

IC! < at tg |y. tk
h4

' [gf? .h.s' |

J E-

I

|
* '

b,

i o% '', ,rsSyW 4~ |
e ,

4 0i
i

! O*****$| |

|
1

I
I

I
I

I I

i
l

I
i I

i
! I

I |t
I

I
I l

I
I I

I
I

It I
il

j l
I

'

I
I

I

I

!. I
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_______7" " " " * * ' """$P " CERTIFICATE OF COMPLIANCE Ls

| io Crh n FOR RADIOACTIVE MATERIALS PACKAGES l-

1 I

{1 O CEnTIFiCATE NUMBER b. REVISION NUMBER c PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER e. TOTAL NUMBER PAGES

6568 5 USA /6568/A 1 3 L

2 PREAMBLE N

|, j a. Tnes certificate es issued to certify that the packaging enJ contents desenbed in item 5 below, meets the appiscable talety standards set forth in Title 10. Code I j

|| ' of Federal Regulations. Part 7t, * Packaging of Radioactive Marenals for Transport and Transportation of Radioactive Material Under Certain Conditions? |
'

l b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the u s. Department of Transportation or otner Ij
I appi,cabie reguiatory agencies. inciuding tne government of any country inrouan or into .nicn tne package . ii be transported. L

I L

i I
'

: L

E * '."'*EEPEE$'e''E*S"Of" '.".",*^*'' ' ^ **''" ^"*"*''."'TTE No'"o'E0fr*/lTEN E"EESTEATioN L
'" ' ' ''

i r
i Tennessee Valley Authority Tennessee Valley Authority applic3 tion dated t
1 400 Chestnut Street, Tower II August 16, 1976, as supplemented. L

[[' Chattanooga,TN 37401

n o 71-6568 Ll
c . DOCKET NUMBEft .p-| *) [#,,

I

( a CoNolTioNsThss certeficate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the c"onditions specified belowts v- t

gj s sT 'n t
g (a) Packaging %g V) |E

Ej
N '

/ ||
' #'l (1) Model Nord LL'60-150-

i

r
,

5 .s

.y,N ' [V[y
~

1 t ,

(2) Descripbdn (") f,

(l The cask-is cylindfidal in shape 93 inc,hes .long and 82.5 inches in L

f* +M,i n. 6 t

i
M diameter. Lead. shielding. 34/2dnchesLthick, is ' encased within the L

inner 'and outer: steel shells that are^ welded to a laminated steel base (
'

k plate assembl) zjThe'covertis'aisteel' plate assembly secured to the
;

(!
top flange by -36. steel ' bolts.i !Enci cling the , top ofithe cask is a it.

g partial ,lengthis, teel, shelliof.1/2-inch thickness. Silicone 0-rings t
a provide ' seals at the top.. cover'andt atialliplugs. The inner container L

Cis a right eircular' steel cylinder with a capacity {of 150 cu ft. The II
Ij total weight',,when loaded,(1,s[approximately 73,000, pounds.

y y, WF 4() [(3) Drawings h gp|g

tf | '

d|i
| The packaging is constructed in. accordance with the following ATCOR l

Inc. Drawing Nos.: 0568-B-0005',-Rey! H; 0568-C-0008, Rev. E; 0568-B- Li

'lj 0010, Rev. E; 0568-B-0016, Rev'. D; 0568-B-0018, Rev. A; 0568-B-0025; L
I

(l
0568-R-0001, Rev. J. *

g

I l
g (b) Contents ti

I l
i d (1) Type and form of material [

t I

|!
Process solids, either dewatered, solid, or solidified waste, meeting (|

the requirements for low specific activity material in sealed containers, tq!
t t
I (2) Maximum quantity of material per package L

1 L

i i Greater than Type A quantity of radioactive material with the weight [U of the package contents and secondary containers not exceeding 12,500
[

t
pounds. [

| Lt

I I
! I '250
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CONOtTIONS (continued)

Page 2 - Certificate No. 6568 - Revision No. 5 - Docket No. 71-6568

6 (a) For any package containing water and/or organic substances which could
radiolytically generate combustible gases, determination mst be made by

,

tests and measurements 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 other inflam-
mable gases) of the secondary contaiger 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 sk ca ty must be inerted with a diluent
| to assure that oxygepdtt ITml oi 5% by volume in those portions j

- of the packagg, gfch could have hydr ( ater than 5%.

For any package vered to a carrier for transp As the secondary container
must be prep for shipment in the same manner irt.Which determination for
gas generations s_ made. Shipment period begins when@ package is prepared

,

(sealed) andgstpcompleted within twice t.he}xpectpf, shipment time. [
lr. ./ (-(b) For any pacMge shi thin,10, days . ration, within 10 days

i

|
af ter venting of drums - other Sec'bsda y tainers, t termination in
(a) abovyed not be mid ./and the gim .ttiction in ) above does not

'

1 f

'kh h7. Operat n roc tjres et t

inerfrdseale[d,usinganappropriate3M [ .h'0

All thread g ipe k g g 4
; Jgf

(i) in t es t

QL gsealant. c

M (( 44
. . ,

-
#

the lin 'r (h (ums y(ii) The space be cavity dry prior to delivery
ansport. b Qto a carrier

(iii) Dunnageshallbephidedintheshippingcask ity sufficient to prevent
significant movement of p s conjary onper(s) relative to the outer , ,

packaging under normal condi enig

(iv) Prior to each shipment the silicone 0-ring lid gasket est be inspected.
This gasket must be replaced if inspection shows any defect!i or every
twelve (12) months, whichever occurs first.

8. The package authorized by this certificate must be transported on a motor vehicle,
railroad car, aircraft, inland water craft, or hold or deck of a seagoing vessel

uassigned for the sole use of the licensee, j

9. The package authorized by this certificate is hereby approved for use under the
igeneral license provisions of 10 CFR 671.12.

10. Expiration date: April 30, 1986.

251 1
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#'' "U C" ^" "'# U " ' O # Y''U"if** ** CONDITIONS (continued) .

Page 3 - Certificate No. 6563 - Revision No. 5 - Docket No. 71-6568

i

REFERENCES 'l

Tennessee Valley Authority application dated August 16, 1976.

Supplements dated: October 8,1976; October 5,1979; and October 23, 1980.

FOR THE U.S. NUCLEAR REGULATORY C0f911SSION

Y
O [Qon3 d. Chief

r
Charles E.

h- TransportationCe,ijcationBranc.hy Division of Fuel Cy nd
Material Safety,

M 12 W h~

Date: (9 N // A<-

D D f Og r;9x

<C bf /E.',J { O
N 'E

^ 3 EH
g y o;~ W . g,i<n g

!E bfS q'qfy\ $vh eiY&@1,

+oo
+ng4-

I

|

;

i
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E CERTIFICATE OF COMPL. LANCE
" " ***"

'o Co n FOR RADIOACTIVE MATERIALS PACKAGES,

t a CERTipICATE NUMBER Ip. REVISION NUMBER c. PACKAGE IDENTIFICAflON NUMBER . PAGE NUMBER e. TOTAL NUMBER PAGES
~

6574 13 USA /6574/B( ) 1 3
2 PREAM8LE

q 6. Ines c.rtificat. is ossued to certsfy tnat in. packagmg and cont.nts d.senbed in it.m $ belo.. m.ets in.apphcabi. saf.ty standards s.t fortn en Titi. t O. Cod.
| of F.d.ral Regulahons, Part 71,"Packagmg of Radioactiv. Materials for Transport and Transportahon of Radioactiv. Material Under C.rtain Conditions "

I a in s con.t.cai. does noi r.h. in. cons,anor from compnanc. ..tn any r. qui,.rn.ni of in. ,eauiat ons onn. u s. o.panm.ni of Transportai.on or otn.r
I appi.cabi. r guistory soonc s. inciud,ng in. oo-nm.ni oe any country inrouan or mto .n.cn in. pacua. ..n b. iranspon.d.
|
!

* 7'PR#ATEs^.IS".''**0fd" "',"^*'' ' * *^'"''"''''''"'T7EE ATo'"dO'J!fr"$$,",PoE"o'Rfl#,"cArioN
' ' ' " '#

Westinghouse Hittman Nuclear Hittman Nuclear and Development application
| Incorporated dated December 10, 1979, as supplemented.'
s 9151 Rumsey Road
3 Columbia, MD_ 21045

,

| .cwaEt5971,
% (# * [

| 4 CONDITIONSrnis certificat. is cond.t.ona upon fuifishng in. regir'ehts of to CFR Part 71. as apphcabt., .nd thedahons specifi.d belo.
,

| (a) Packaging N)5

(1) Model No.: HN-200 -hI

| Ce V g' i' .4
Descript{o)n Y - f

-

i (2)
J A G; :y CI

The pacl0lging consists of a steel) ale d+ste{l annulusjessk fabricatedI

I intheQormofarig circular,cklindMand three diff'erent types of
f

closure ,ntainers, rTh Qielded cas'kyddsed at one eM'and a lidinner g
at thetother,hc;o'66 (5,

I chksafh;diamete'r by 14.5 inches in^1sis

height (f)The cas(hle1dingCbwal n's sts fi'a'3/8-indi; inner itsel shell, 3-3/4i
,

inches of lead d iE ter stp1fshel1@and a steelI

flange @inecting % { caskrouter sliell is surroundedI

by a on(e-Mch layf"]e.twodI afTinstif : na 14Fand canded in 14-gauge>

' ( y C9s teel . '< '

The lid, sea [ed by a Viton 0 ng,'isofsimilfdconstructionandisi f
I bolted to the tgst) body. A cylindrical shield > plug is located in the-

I center of the cask lid and is sealed bygg Vitbn 0-ring. Lifting and
tie-downdevicesareaftacted,, tot ca$ body and impact skirts.

,

|
| consisting of removable rf8gs d,s@hUtk absorbing foam, are attached toI

g

i the ends of the cask. The cask may be provided with an optional>

i bottom pan.
I

,

I (3) Drawing
I

| The package is fabricated in accordance with the following Hittman
i Nuclear and Development Corp. Drawing Nos.: C001-5-9200, Sheets 1
I through 6. Revision J; and SK-82-020. Rev'. 3.

! I
'

l
'

i

! 11 i

I

I

i
-

1

I >
:

1 253 I
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" * " " U* * * * O * * " "" |conomons (continued) ~,
. . .. .

> a
j; Page 2 - Certificate Noe 6574 - Revision No.13 - Docket' No. 71-6574 I

1 .f. Is.

'1 V I ,

/ s, I l1

|
'

; - 5. (b) Contents |

1

(1) Type and form of material i
I

The package contents consist of radioactive wastes. These solids |include spent ion exchange resins, filter-sludges, solidified evaporator ;
concentrates, spent fuel cartridges, and contaminated or irradiated 1

solid materials. I ,

i i I

! >(2) Maximum quantity of material per package |
Greater than Type A c a ty@fpdto ctive material wh* .i may contain |

'

! fissile material v the fTssMi teria'sdcas not .Aceed the I
1 0 CFR 971.53. The#caq contents must be contained' I

e following inner container)jmd limited as follows:L| limits specif e,

s Iwithin one

|".
:I (a) Sin disposable cylindrical e.ontainers tructed of metal or
'I high ntegrity plastic with tightly f,ittpd ccDers. A maximum ;

J d4 dy h'ent l d of 205 Btu /hr. 4 |#

! 4Q \- ;,/ Ii

pallets' f ur - gpil n mn size coda'iners per pallets. Ij (b)
ums to befcc r et 'tne high integrt}y plastic with a

4

I:: Iy hi , c6y head.loM of 84 Btu /hr.'l ghtly fitted er. m

n (c) e pa w n . R- m bs conta ners. Drums to
/ cons ed 'Of i n I < r r Mntegy tPplas3tc with tightly i
N| fi ted -

-

~ heat 1,ejd of M5 Btu /hr. I) i m m $ t-

4 % 1|
6. (a) For any pac cori( 11 q. ~ substabs which could |(, radiolytical nera e c p g s erminathn nust be made by ;

Aents of a rb $etnt v kag n that the following Itests and mea r

I. critaria are me r a period Atim''e that is the expected shipment I
Rtime: Q

(i) The hydrogen generah qt 1 ' teko a molar quantity that would |f
! be no more than 5% by v m me r ivalent limits for other inflam- a

g! mable gases) of the secondary contaiger gas void if present at STP . |
> ,

,

; (i.e., no more than 0.063 g-moles /ft at 14.7 ps,ia and 70*F); or i'

> II;
I (ii) The secondary container and cask caEity must be inerted with a d'iluent I

I
| to assure that oxygen must be limited .to 5% by volume in those portions
y of the package which could have hy'drogan greater,than 5%. |

1
'

| For any package delivered to a carrieb for transport, the secondary container I
must be prepared for shipment in the' same Lanner in which determination for I

h gas generation is made. Shipment period begins when the package is prepared I '

.' (sealed) and nust be completed within twice the expected shipment time. |
M (b) For any package containing materials with radioactivity concentration not |

'

exceeding that for low specific activity material, and shipped withiin 10 I
1 ' days of preparation, or within 10 days after venting of drums or other |

4

I secondary containers, the detennination in (a) above need not be made, and
i, / ;' the 1.ime restriction in (a) above does not apply.

'/ '254
i
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## #~# #f.T * * CONo|TioNS (continued)
I

l|ePage 3 - Certificate No. 6574 - Revision No.13 - Docket No. 71-6574 I|'

1: E

I
ie

11 1

|| 7. The total weight of the package must not exceed 48,000 pounds and the weight of g
!

|| the contents (including dunnage, etc.) rust not exceed 10,675 pounds, p

1 l' I
II 8. Except for close fitting contents, sufficient dunnage, shoring, and/or bracing

| must be utilized to minimize secondary impact of the contente within the cavity |
g under accident conditions of transport. y

I 'I
I 9. Prior to each shipment, the Viton 0-ring seal on the main cover and the seal on I

I! the shield plug cover, if opened, or if the security seal is broken, must be i-

%|
I inspected. The seals must be replaced if the inspection shows any visable
| <iefects or every twelve (12) months, wh chever occurs first.

0[0 s utilized, the void between !10. If the optional pan shown i IfravSn| /o. K

W the pan and bottom impactel siYer side wall must be (Aled with Flexane 80, or I;
I; ' equivalent, caulking materi'al such that water will nothe* retained with the cask I:

I
|| in an upright positioJA)The pan must be removed annuall'yg(beginning with first

usg) beta-gammaand1Descthan220DPM/100cmand the pan and-impact limiter surfaceg cleaned to lesQhan 2,200 DPM/100[||
cm alpha and.-the catilking replaced with pg
new material. Pri6r)to'eachyh_ipment, the caulkingia.terial a0st be inspected p

q|. and any cracks, sQits, oestear$qn the caulking ma;ttfrial or separation of the| t
I, material from angf its adhehi urfaces; rep i fjf accordahc4 with written 11

f, -

f4 O |
'^

operating procedbrps.
4 ye- .

g' 11. The package aut zed byuthis~ _ r,tifi ate
. . . ~

Nf 12. Expiration date: March -

985J[I
-

r ,@r,,/,,,,ved g use under the
gappro y

g general license visions' of 31PCFT $7.If 2.1"~ p

1: ) -

p%<f' ,

]p
,.

'p | |$_ s#

N Q Q if Ir % l '

||i p ], QREFEftEllCES: CO |

Hittman Nuclear and Devel'6hent Corpo itio p te t d.D der er 10, 1979.

9J0; December 2 and 16,198thand January 31 andlj! Supplements dated:
II March 20
IIJuly 21, 1983. q f

g!g Westinghouse Hittman Nuclear Incorporated *supplem@ents dated: |T 4 ,A '

March 20, April 17, and , ;

|
q June 13 (WHNI-E-786),1984. ;
1 1

I; FOR THE U.S. NUCLEAR REGULATORY COMMISSION I
I! I
l' I

( "A I

Charles E. kcDonald, Chief !
I Transportation Certification Branch I

I
% Division of Fuel Cycle and

|| Material Safety, fNSS |

fDate: JUL 0 51994 |
i

k I
il I

1

||
il2"

i
6..-......-.............._______________________,,J
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""!["* CERTIFICATE OF COMPLIANCE
N AR R nu assmN

ss
N '' C' 8 " FOR RADIOACTIVE MATERIALS PACKAGES I

1 a CE.Rf4HCATE NUMBER D REVISION NUMBER c PACKAGE IDENiifICAllON NUMBER e PAGE NUMBER e 101 AL NUMRER PAGES l

(3 6581 17 USA /6581/AF 1 4 ||

N|! }bAEAumE
a ines cert,ficata is issued te certify that the packaging and contents descnbed in item 5 below, meets the apptecable safety standards set forth in Title 10, Code gu

g of Fedoel Regulations, Part 11. " Packaging of Radioactive Materials for Transport and Transportation of Rsdioactive Material Under Certain Conditions." g

N b This certifscate does not r*I eve the consegnor from compisance with any requirement of the regulations of the U S. Department of Trarisportation or other Ii

4 appsacable regulatory agencies, encluding the government of any country through or ento which the package will be transported I
( B

d I
A B

3 THis CERTiFICFE iS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION |j'{ a PRf PARED BY (%sme and Address) b TITLC AND IDENTIFICATION OF REPORT ON APPLICAllON

j EXXON Nuclear Company, Inc. EXXON Nuclear Company, Inc. application dated h
4; 2101 Horn Rapids Poad May 8, 1984. >
di Richland, WA 99352 E

di >
, o p n- 71-6581 >$

A . e ooCxttNumEn a 'n / / jldy

fdi a CONoiriONS 1 v : E
,

. This certificate is conditional upon fulfdling the requde,rnents of 10 CFR Part 71, as applicable, and the scnd.tsons specified below

f5 (a) Packaging j '(~) |
j .C. , j>i (1) Model Nos.d 51032-1 and 51032-la

'

'l bg n -'s tg,4 -

% (2) Description dh / M(, p

% : MN .;y [ N,f O I
"

d A steel 7 shipping container for ' fuel bundles, consisting, of a strongback n
t

d
i and fuel, bundle clampidg' assembly's sh'oc(mounted to a' steel outer |f container. Minimum.3/8"ithick wall 6*:x .8" x 8,-l/2"D6ng steel nseparators are bolted;between, fuel, b(undles.

%g! approximately'43"[djameten by 216'ilong'.' Tlie maximus%ight of the 1

Outer cont'ainer is i
j

4 package is 7,400. pounds forith'ej e}No.51032-1and!8,300poundsfor a

theModefNo.510gla.g ,[ ,, ) |
c p sli s, g

g 4.< ,u a hg ,C7 g

. ,

q (3) Drawings v

! s/ |e p .

! The Model N6sd51032-1 and 51032-la are constructed in accordance with !g
,

I
] EXXON Nuclear tonpny, Inc. Drawing Nos.: $ |

4 - ,

1 XN-NF-303,359, Sheetelf Re L 1 or 2i- |
1 XN-NF-303,360, Sheet 1, Rey. 1;4 6

y

]:[
XN-NF-303,364, Sheet 1, Rev. 1; and |

1

Package-separate block, shock mount, and fuel element clamp assembly I

requirements must be in accordance with Tables 2-II thru 2-IX (pp 2-14 j
j thru 2-21) of the application; and

i,

1 I
) The Model No. 51032-1 is constructed in accordance with EXXON Nuclear 1

) Company, Inc. Drawing Nos.: 1

I

[ XN-hf-303,890. Sheet 1. Rev. 0; XN-NF-303,891, Sheet 1, Rev.1 or 2; |XN-300.609 Sheet 1, Rev. 1; XN-NF-303,898 Sheet 1, Rev. O or 1; ;3

) XN-NF-303,897, Sheet 1, Rev. 0; and i
1 I

I

in I

(| l
| |
1 256 I
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| Page 2 - Certificate No. 6581 - Revision No.17 - Docket No. 71-6581
|

k E(a) Packaging (continued) |
I i
j (3) Drawings (continued)

{
| Jersey Nuclear Company Drawing Nos.: [
l li
1 JN-300,607, Sneet 1 Rev. O or 1; I
I JN-600,843, Sheet 1 Rev. 3; L

q JN-600,844, Sheet 1, Rev. 2; or (
) The Model No. 51032-la is constructed in accordance with EXXON Nuclear (
1 Company, Inc. Drawing Nos.: p
] I
1 XN-NF-303,354, Sheet 1

. g1; 1- ht-3 - XN-NF-303,357, Sheet 2, Rev. O or 2; !l

Q-NF-303,358, Sheet 1,Rev.1or2;[I
XN-NF-303,355, She

] XN-NF-303,356, Rev. 1;
.

Xt ,- 303,818, Sheet 1, Rev. 0;
XN-NF-303,35 1, Rev. 1 or 3. p

1 (b) Contents O i
1 Ap F

j Type, fom, g mai quantity of material p r15ac"kafeAst be as follows: |
f (1) UO fu 4ssemb1 ollo -1 Q |2

/ 7 3 O Maximum No. of i

'1 Radioacti,v ta6ial^ 'Et q:/Constituten Assemblies per iaFuel Type (M (k'q/pg e) __
g/ Package) __ Package i

U-k3 2k bA 2 or 4

B I f b L, % 35 h b2 or 4-

] C U 1j '] \ k 235 b.0 2 or 4
O b i1 ) '

D <l,500 U-2 60.0 2 or 4

p-235KL1E U
]

0 60.0 2 or 4

j F U 1,s00 U-235 75.0 2 or 4 I

) b jG U 1,500 U-235 60.0 2 or 4
1

icj AA U 1,100 U-235 38.5 2 1
1 I

) See Tables 2-X thru 2-XII (pp 2-22 thru 2-24) of application for the |
a

| limiting physical characteristics of each fuel type.
| kwo (2) fuel elements of standard length or four (4) short elements of | *

I
I equivalent weight.

[j Authorized for shipment only in Model No. 51032-la container.c
q

l l
A single (1) fuel rod may be added to the above packaging in accordance al' with Paragraphs 2 thru 5 of Section 12.4.3.3 (pp 12-16 & 12-17) of !

| the application,
j

|n
257
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I ""9 "" "** U.S. NUCLEAA REGULATORY COMMISSION
cowomONS (continued)

g| e.4 ,| Page 3 Certificate No. 6581 - Revision No.17 - Docket No. 71-6581 I
I I

I | .

~5. (b) Contents (continued) || '

I; + .

. I

il (2) Sintere! uranium oxide pellets as Zr clad fuel rods packaged within I ,

lj the inner wooden container described by EXXON Nuclear Company, Inc. I l

I . Drawing No. XN-301,901, Rev.1. The wooden container must be limited I

| in accordance with the individual packaging limits on U-235. enrichment, |
rod diameters, assembly size, and water-to-fuel volume ratios- and i|

I"'I II . internal: moderation as those established for the generic U02
l elements. I
|i |
j

as described and limited by Appandix VIII I
I; (3)

Contents (LOFT fuel assembly)R EG y. |of the application. B
Fissile Class \,, l' an(c)

h Types A, B, AA described II (1) Class I
( p and limited ) ) b)(1). |

| (2) Maximum 'ndmbeNf' ckages' (1) N D,d, F, and G |
1, per shipnint as' Clash!II (b)(1); (,1cribed and linited

blies de i

f ( 1 CA )
|

|I t (8) pa ges

b
.

orthe' conte $tsdescribedand !$y-g,
Flimited in 5fb)(2) or 5(b)(3); II (f) - e

I|
'' '

4 1

'q @(I) pa j
;

l g
fQ < .

e'

g| 6. Each fuel assembly St be' enc ked inj ga j$lyet feyesheathwhich |f

will not extend beyoYd the ends of th,e hiss les. ends of the sheaths I

l'| . must not be folded or! ped in any man r that would pre t the flow of liquids- 1ti|
e shims and ethafoam iI; into or out of the sheatf@ fuel assemblies. Polyeth@in accordance with Figure I

1; pads may be used in the packag of fuel assemb s

2.13 (p 2-41) and Table 12-IX g'12 6) the a 'ica tion.

|| 7. The package authorized by this certificate is hereby approved for use under the I
|| general license provisions of 10 CFR 671.12. p

iIj

[8. Expiration date: May 31, 1989. |
1.

I
I

I) Ilj I1;
|

I|:| 1

iI.
l' I
I I

! II I
Ilj |||

II I
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MC F 09 v O Pa U m um.WH Ce mCONDITIONS (continued)
Ni

lj Page 4 - Certificate No. 6581 - Revision No.17 - Docket No. 71-6581

(i
,

E

N
i N

I*
! REFERENCE N

g! ~ pI p

4; EXXON Nuclear Company, Inc. application dated May 8,1984.I
N

[;
E

FOR THE U.S. NUCLEAR REGULATORY COMMISSION |
,

4! N
El

N

!d j
i Charles . MacDonald, Chie

t8

b'
Transportation Certification Branch

\ (f^, g' [DivIsionkof Fuel Cycle andfi ' Mst'eri )' Safety, NMSS
;

N. 44
#i Date: NAY 2 91984 V- ;

<f
"! ?' O !
! T

!jfj' j)C! C9
_.

(MC'x 42/
ix ,.

|gi|
cu n

s 4 .c=n o
i. c ? ?? (' ( W,m1 O i4 ' t, , *> M-

,

.. $ p' @: R.es;
4

M
Mbziff

2 |! m
# y' ,
&f ,

r !J % y

j t ')f. .

co ,
|M [

u c a[h g . w"
,

: - -

'dM7p |W v i.

; + s. a, +s 4 |
! . n ,

4
1

M' I4;
I

4' b(
N

4 I
4

1
4

5
4

1
4 Ii i
G I
N

1
. R | -

| I
I

. I
E! I
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NRC FORM Ste U.S. NUCLFAR REGULATORY COMMISSION1m CERTIFICATE OF COMPLIANCE I1t
FOR RADIOACTIVE MATERIALS PACKAGES I

I| io crR n
' 1 a CERTlHCATE NUMBER te REVISION NUMBER ' c PACKAGE Cf Nf 3FicATioN NUMBER d PAGE NUMBER TOTAL NUMBER PAGES

6601 19 USA /6601/B( ) 1 3 r[
I; a eREAustE I
|! 4. This certificate is issued to certif y that the packaging and contents described in item 5 below, meets the apphcable safet y standards set forth en Title 10. Code I
q of rede,ai Requiaisons part 7i. Packaging of Radioactive Materials for Transport and Transportation of Radioactive Malenal Under Certain Conditions." [

Ib. Th.s certifmate does not reheve the consignor from comphance with any requirement of the regulations of the U S. Department of Transportation or other
i: apphcabie reguiaior, agencies. inciuding ihe government of any country inrough or into whicn ine pacnage wiit ee transported >
|j l'

,

>

F' [ |

l K I
4 ' 's"'*eE',"EES^e','/u'S.'Uf"rfE'**'' ' ^ **''" ^"^''S''."UtE Eo'"o'EI^ii"c^ffio"'$f"0"o'T o' fast cation I"' ' "* "

|

1 F i

1 Chem-Nuclear Systems,'Inc. Chem-Nuclear Systems, Inc. application y

1| 220 Stoneridge Drive dated November 19, 1979, as supplemented. I
1 Columbia, SC 29210 I-
1; L

, c.kc2TNuEiR b O ! i .71-6601
,$[c coNomows _ g V* *I f,

; This certificate is conditional upon fulfdhng the requiremer.ts of 10 CFR Part 71. as apphcable, and the cand cons specified below

(a) Packaging N O |

)1| T . $"/
t

i

1 (1) Model No.: 'CNS 8-120 i F
Ig-

3 g; s x -- -

) (2) Descrhtion b I
j j% fth } (W) /' y i \q |

<

9'
The packaging is alsteel-enba' sed, leId:,snielded ship 31ng cask which t

j weighsapproximately(.70,000;pouhds/w'henloaded. The-cask is 73.5 t
,

inches. in diameter by 92 inches high,1with.an effective cavity 62 inches i

of lb d is(provided byjlead 'and ' steel .byj75 ' inches!)ongmGammalshielding equTy'alent to 4.5 inches
I.

in diamete
~

:h
The outer shell is fabricated I3

of two.g /4-inch?th'ick steelj pla't'es and the0innerlshbil of 1/2-and (ji 3

j
1-3/4-inch bolts)andE@ silicone'0-rfngiithin arrecessed groove on the
1/4-inch thick ~plites The cailtyds closed andc eiled by thirty-two, Is ~

a in
U flange of the cask. iA steel | collar enhircles the' outer shell in the I

] lid area.'/ Shackles are used for lifting the(packaging and the lid. I
q Tie-down is'[adcomplished thiough a steel structure which is not attached [
}d

to the package'/ The lid provides several threaded and sealed access t
- plugs and the base'has a drain line. At i
H y w4, A e r g" ^
i (3) Drawings I
W I

q The package is constructed in accordance with the following ATCOR, (
q Inc. Drawing Nos.: 1042-D-0001, Rev. C; 1042-C-0002, Rev. E; 1042-B- r
9 0004, Rev. C; 1042-D-0021, Rev. C; 1042-A-0007, Rev. A; and 1042-A- I
f 0027, Rev. . I

; I
I
Ig

, I
: I

'
,

: 1

L
I

i l o
,.

| |
|

| : I
| d I

,

| 260 I '
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| *2 '* * "" coNosTIONs (contunved) **"""""""*
EPage 2 - Certificate No. 6601 - Revision No.19 - Docket No. 71-6601 g: ,
N

!(b) Contents
i(1) Type fonn of material h

E

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

-q H~~

(ii) Radioactive material in the form of activated reactor components. |g
8

1(2) Maximum quantity of material per package j
fGreater than Type A 'itQ -r ' i tive material, not to exceed

2,000timesaTyp(f'thecontents,secon'darfcontainer(s)andshoring.jg
A qu ity, al watts, and 20,000 pounds

including. welght o N

The contentgw,y include fissile materials /pfovided the mass limits of M

10 CFR 97 .53 are not exceeded. Q |
k 6. Except for clos fi tin contents, wood shoring mst be?p ed between the fsecondarycontah&(s) tivated componentspan ,the cask-cavity to prevent
T

3i movement duringltipnnal con o s of transport. Q E

r CA / j b N
I
f. 7. Prior to each pment (exce f r t ecohteqt eting the girements for low E

[h
specific acti material) h pac 3 1nh m 41eak tested in accordance |/with Section 8,2,2 of de ap [ti n. { y,

I 8. Prior to each @ pmen ,d9te'rmh"aM Ms .made$tt2t c16inire seal replacement|
is current with the sdal r lac [ sc mdu in Section 8.2d of the application. I

Q | y % >~

9. The packaging mg 3be leg @ nths in dordance with Section |8.1.3 of the appl cation. /7

10. The external dose ra at 3 feet fr6nFth surface of thpackage mst not i
exceed 125 mrem /hr. Q y i

The drain line and access plhmst 14apdop!Ntely plugged and sealed prior |11.
to transport. Access plugs may bPmodMiedn accordance with Chem-Nuclear

y
Systems, Inc. letter dated December 8,1980.

5

i
12. (a) For any package containing water and/or organic substances which could a

radiolytically generate combustible gases, determination must be made by E

tests and measurements of a representative package such that the following |criteria are met over a period of time that is twice the expected shipment y
time:

1

I
(1) The hydrogen generated mst be limited to a molar quantity that would a

q be no more than 5% by volume (or equivalent limits for other inflam- I

z mable gases) of the secondary contaiger gas void if present at STP |(i.e. , no more than 0.063 g-moles /f t at 14.7 psia and 70*F); or y

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 i
of the package which could have hydrogen greater than 5%. |

261 |
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' "# # # ^ *? CoNolTIONS (continued)
1 L
l; Page 3 - Certificate No. 6601 - Revision No.19 - Docket No. 71-6601 tj
h t

L
r L

1 12. (continued) h
it
i

. t,

1f For any package delivered to a carrier for transport, the secondary container E

must be prepared for shipment in the same manner in which detemination for E

)L gas generation is made. Shipment period begins when the package is prepared [
3 (sealed) and must be completed within twice the expected shipment time.

L
1 El; (b) For any package containing materials with radioactivity concentration not tj
J exceeding that for low specific activity material, and shipped within 10 tj
1 days of preparation, or within 10 days after venting of drums or other E

] secondary containers, the detem{gati on in (a) above need not be made, and hi
the time restriction in (a) Ebovq-{!oes{ dot apply. [3

The package authorized byhh(is certificate is here/ (Ip
}^ * ' U t

*"~

1
J 13. by approved for use under the t

general license provisleds of 10 CFR 971.12.h t
li V Q [
ji 14. Expiration date: kcember 31, 1985. [
! h k- REFERENCES M.

os) %'Ica i n dated;Nov1 / t,

Chem-Nuclear Systems % nc., app $ $^p f
~

19, 1979. O E1 I l
t '

. g. C

j Supplements dated: 8(ctober 7,11982 . ebrua A .14 nd October 18, I
j 1983; and January IQ,pnd March 23 Q84 ' ''@'Q,/p 4?, June 2 [,

,,

Northeast Nuclear E60gy C Ettpp^'ntIt| ;pFebru$h9,1984.
J #pa q

~ '|l ;py 4 0

] Q -

k.NUptEARREGOLATORYCOMMISSION [
'

] W I
@A' $ |

Lc
~

| & g
h1 t \/ t

1 Q Charles E. MacDonald, Chief L
1 Transportatign Certification Branch L

'

]l vfDivAion\ef%1Cycleand [# 4 Meterial Safety, NMSSg g

0
hDate:

i c

i|
1 t

t
1 L
1 L
1 0
1 C
1 0
] t
J L
1 L
1 l

} L
t

i L
1 L
I l
1 262 1
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N eua,FORMsis CERTIFICATE OF COMPLIANCE j

NRC U.S. NUCLEAR REGULATORY CoMMISSloN !

k '0 C'" 7' FOR RADIOACTIVE MATERIALS PACKAGES
|

'

t a CERTIFICATE NUMBER D REVISION NUMBER c PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES j

6613 3 USA /6613/B(V) 1 2 |
. PRE AMBL Er

!k a This certefacate is assued to certify that the packagmg and Content! descrsbed in item 5 beiow. meets the applicable safet y standards set forth in Title 10 Code j

{ of Federal Regulations. Part 71,-Packagmg of Radioactive Materials for Transport and Transportation of Radioactive Material Under Certam Conditions."
|

k 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 ik applicable regulatory agencies. sncluding 19 e government of any country through of into which the package will be transported j

k j

h !3 THi$ CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSl$ REFOqi OF THE PACKAGE DESIGN OR APPLICATION
,

i a PREPARED BY (Name and Addretel B TITLE AND IDENTIFICAflON OF REPORT OR APPUCATION
}I ;

)

j ; Tech / Ops Tech / Ops application dated |,' 40 North Avenue February 11, 1982, as supplemented. !
i Burlington, MA 01803 i

4

Sj 71-6613
|

e i

1 t . DOCMET NUMBER |
4 CONDITION $ I

i j" This certificate is conditional upon fulfillmg the requirements of 10 CFR Part 71, as applicable, and the conditions specified below i
I

( s. I

4 (a) Packaging |

f| \
(1) Model No.: 702

'

: i

i (2) Description
,

!

The cask system overall dimensions are 19" x 21" x.20". The cask is a E!
: stainless steel weldment containing: depleted uranium shielding. The %

cask has a central cavity which ,is 2.26 inches in ' diameter by 3.25 i
i inches long. Closure is. accomplished by a' neoprene gasket, six, 3/8-

|
', inch bolts and 'a stainless isteel stepped plug containing derJeted ,

uranium shielding. The closure is equipped with an eye bolt and two !
drain-and vent plugs. The: cask is_ mounted on a'19" x 21" rectangular I

steel' skid with four,1/2-inch bolts and a tie-down system consistingi

; of four,1/2-inch diameter threaded ' rods which" connect a clamp ring at
g! the top of the cask to channel brackets welded to the skid. A protectiveI

q! cage constructed of 1-1/4-inch square steelf tubing and perforated 18
.g gauge steel sheets tack welded to the tubular frame surrounds the cask !

.

'; and is bolted to the skid by four,1/2-inch bolts. Maximum gross
i weight of the packaging is"370 pounds. 5

It
, R

k
i
II
1:

,

,
| li
! N
:

I R

I'

i'

>

|p
:.

!
4' E

4 I
! 263 I;
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' W *" CONDITIONS (continued)-

"## ### *

I [

- | Page 2 - Certificate No'. 6613 - Revision No. 3 - Docket No. ii-6613 h
I.

. . [
#,- ( ,.

I 1 [ |
"

| S. (a) Packaging (continued)
[ |

| (3) Drawings I
t

,'I L
I = The cask and other system components are constructed in accordance. [
l ~ with 'the following Technical Operations, Inc. Drawing Nos.: 70290,. L
I Sheet 1 of 4, Rev. A; 70290; Sheet 2 of 4, Rev. None; 70290, Sheet 3 I

| of 4, Rev. None; 70290, Sheet 4 of 4, Rev. A. [
l t
n (b) Contents ['

^

|
(1) Type and fonn of ate,rh1 R D h

~

| Metallic f r(dyum 192 sources which meet't$e qequirements of special (
| fonn radioact ye material . /

L
i f O l
I (2) Maximun_t quantity of material per package/E/ p (,

4 g Q A l

| -10,0g* curies ( gj f
! (3) Madmum decay @ap * pa'cleM % h
I gf 4j [+w.[ v. ;a O t

'

lj 100 watts. Q $g (

stbefab[tedY l able of re sting the _ firei6. The name pla

| test of 10 C rt7)pnd iritdiY ef Tegi flity. $ f
g A -

| |l .

-her'w
% [The package authd ized; rdt 1 eb [i 7.

general license \p'r(ovisioQ 10 CFR'$7{Q .75' y approyed for use under the'
I g L

8. Expiration date: Ma h 31, 1987. I \

h REFERENCES N'

i t

i Tech / Ops application dated Februa 1M(lk *k
! | Supplement dated: March 26, 1982. (

! FOR THE II.S. NUCLEAR REGULATORY COMMISSION
I (
l [

--kw
i i Charles E. MacDonalf, Chief

('

i Transportation Certification Branch
[

| | Divisics of Fuel Cycle and [
[ l Material Safety, NMSS I

Date:
| l.

{| | I
I

| 264
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. IS["" CERTIFICATE OF COMPLIANCE
" "" " * * "

l~ '' C'4 7' FOR RADIOACTIVE MATERIALS PACKAGES i

i i e CERTWICATE NvMMR b REVIStoN NUMBER c. PACKAGE IDENTfFICATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES'
6642 3 USA /6642/B( ) 1 2 g,

2 PREAMBLE j-,

| a. This certshcate is issued to certify that the packaging and contents descnbed in item $ below, meets the apphcable safety standards set forth in Title 10. Code

[$| Of Federal Regulations. Part 71, * Packaging of Radioactive Materials for Transport and Transportation of Radioactive Matenal Under Certain Conditions."
j

I b. This certificate does not reineve the consignor from comphance witn any requirement of the regulations of the u s. Department of Transportation or other k,

~-

apphcaole regulatory agencies including the government of any country through or into which the package will be transported.

'

1 F
i |E'

1 * I"'* EPEES ^e'v'58 '**"'JC ***'' '' **''" ^"^''''*i T7tE Ko',"o'E0E!!r'5*8Lg"o^"o'f^# "cArioN !!i
" "' "'

a .a

j E.I. DuPont de Nemours & Company Safety Analysis Report - Packages SRL 4.5 j
Savannah River Plant Ton Californium Shipping Cask, DPSPU 74-124-6, !gj

j Aiken, SC 29801 December 1974, Rev. 1, March 1976. g
1 R
1 lEO '~ -*
-i . . bochtNuuBen C 7116642 |R

| a coNomoNs r / t ,. !
This certificate is conditional upon fulfolkng the require,rnents of 10 CFR Part 71, as apphcable, and the conditions specified beinw |

| (a) Packaging [-) 'Cl
*

1 T' sQ $
1 (1) ModelNo%,:

-
'4.5 Ton Cf e 'u

4 4 py ;I
^

N
1 (2) Descrip< tion %g x /asM .

|t.
x

-1;
_^q, f

',e-

&}
a.v . ; % ig

A shielded packaging $for ;special form,m;aterials. The ,souter container lg;f
1! is a 3/4-inch thick.161,-1/2-inch _0D. spheHe'al steel shall filled with I

( borated water s'xtended. polyester (WEP)Tshielding. Outer shell is i
~

F fittediwith Qie:(9)' fusible p}ugs:and'anent7 valve fdr' relief of I
|I gases generated 51nxthe WEPqaterialD!The cylindricaKcontainment f| cavity approximatelyj4-inch;di&rieth@by 6-3/84nches[liigh is centrally I

~

|gand 1.751n\the ' sphere"and sdrir0jnidediby lead of 2 i__nch,es,1.9 inches
located'ing g

i ches thickness on?therbottom|E sides and top, respectively. I
4 The containment vessel 'is anLintegral part of tha[6 titer container, and i,

E is held by 'ae31-1/2-inch lon' '4J1/2Linch'0D tube' welded to a 3/4-inch Ig

| thick 22-1/2-16chsdiameter top' plate mounted to the outer container's |
N

q
g closureassembif.ftlosure of the containment Wssel is accomplished by g

a flange plate and sleeve insert ass (emif'' The sleeve is a 27-inchlong, 4-inch OD tube filled? wit (les an$' water extended polyester and
g t
4 1
4 is gasketed and bolted to the top closure assembly of the container. I
E A 22-1/2-inch diameter protective cover bolts to the closure assembly || sleeve. A hexagonal shaped assembly, approximately 5 feet across the y
g flats mounts to the spherical shell as a base. Four lifting lugs are g
g provided equispaced around the upper hemisphere. The cask gross I
I weight is approximately 9,500 pounds. I

'

I I
'

I I |
1 1
1 I
I t
I I
I I
I I
u. |i

| ( l
'

I
I,

I
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U.S. NUCLEAR REGULATORY COMED lON

$ " "# CONDITIONS (c'ontinued)

71-6642 (|Page2-CertificateNo.6642-RevisionNo.3-DocketNo. 6

E i

(3) Drawings r
L

The SRL 4.5~ ton Californium shipping cask is as described, and is [
constructed in accordance with E.R. duPont de Nemours Company Drawing E '

Nos.: STS-15813 Rev. 33; STS-15814, Rev. 29; STS-15815, Rev. 0; STS- (15816, Rev. 0; STS-15817, Rev. 0; and STS-15818, Rev. 5.

(b) Contents t
L

(1) Type and form {
Californium 252, as seglegoMwktch m,eets the requirements f
of special form r (tWe materf'aM. (f e

| (2) Maximum quan thkf material per package. [
46curiespmg). [

6. Prior to each shi t,hiff shielding space shall b ventad,usingthe1/4- h
inch' angle valve ch is ( C l ed, g t

nFm shH be inen n ecordance with [7. Fabrication, ass ly testir
the Quality Ass nce Plan ahd, e atipjpce u ' contained irrtarts III and L

IV of DPSPU 74- 6, Re idn / ~ g f,

,

j 8. The package auth60 zed kyMis t$rffH ait;i fs ereby dh'phed for use under the
q general license provisions 3 10'C U l! | .I Wp 4 L

"

,

#p % t'r
h) LI9. Expiration date: 30y yv % J

y EFr oE o e

Safety Analysis Report - PaclMg6)197SRL 4.5 Ton Californium gipping Cask, DPSPU 74-124-6,i

December 1974, Revision 1, MarcK t

U NUCLEAR REGULATORY COMMISSION

j L

Charles E. MacDonald, Chief l

Transportation Certification Branch (Division of Fuel Cycle and (
Material Safety, PNSS (

I

|Date: SEP 0 61993 t
{i

[

)' I
r>

,

L
i

{
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| NAC FOnes s1s U.S. NUCLEAR REGULATORY COMMISSION
ima CERTIFICATE OF COMPLIANCE I
| 'o CFR 7' FOR RADIOACTIVE MATERIALS PACKAGES I*

L
1 a CERTIFICATE NUMBER D REVISION NUMBER c PACKAGE IDENTIFICATICN NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES {

6677 4 USA /6677/Bf ) 1 2 L,

= 2 PREAMBLE
|- e. This certificate is assued to certify that the packaging and contents described in ite w 5 below meets the apphcable safet y standards set forth in Title 10, Code |
|| of Federal Regulations. Part 7t. -Packaging of Radioactive Materials for Trinsoort and Transportation of Radioactive Material Under Certain Conditior.a.'' t

D This certificate does not retteve the consignor from compliance with any requirement of the regulations of the U S. Department of Transportation or other I
| applicable regulatory agencies, including the government of any country thrt' ugh or into which the package will be transported I
I L
I I

3 THiS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACF AGE DEStGN OR APPLICATION
a. PREPARED S'' (Name and Addressy b TITLE ANO IDENTIFICATION OF REPORT OR APPLICATION

hE.I.duPontdeNemours& Company E. I. duPont Nemours & Company fg! Savannah River Plant Report No. DPSPU-74-124-4, tg! Aiken, SC 29801 May 1975, Rev. 1, 4/78. E

si L
5 L

i~71-6677 r4 e oOCxtT NUueER
3, a cONO TiONS I
[ Tnis certseicate is cond.i.onai um fuifining tne requirements of to CFR Part 71, as apphcable, and the conditions specihed below

(a) Packaging [
5

t tg (1) Model No.: LP-12 |
N . - I
d; Packaging for large quantities of tritium'.- The containment vessel is I
d a nominal 12 liter 347 steinless steel vessel fitted'with a stainless IiI steel vacuum valve assembly. The containment vessel is 9-1/2-inch OD [
|| by 11 inches high with a'0.062-inch wall thickness. Th'e cuntainment t

g vessel is secured within a closed ~and. sealed aluminum bucket with a r
10-inch.00, 20 inches high;and minimum 3/16-inch thick' walls. The |

y! aluminum. bucket .'is centered andisupported within' an 18-gage,19-1/4-inch |I
I OD by 30-ir.ch high steel drum using:celotex insulation. The drum is I(; closed using a bolted locking ring./ Jhe, package gross weight is 130
g pounds.

_. fi ,
., . y

|(2) Drawings
'

! _'
n: 1 t
4; The packaging is~ fabricated in accordance with DuPont Drawing Nos.: I
I

! 3 ; and S4-2-633, Rev.- 1.
~ ' fSS-2-731 Rev. 3;~S5-2-5732, Rev. 3; S4-2-148, Rev. 16; 55-2-140, Rev.!

I
-

t
I

si l
l' L
I, I
I: L
II I
I 1
I I

Il I
i; i
a: r
|t t
|| |
I' I
II |

Jul i
i
l

I

I
i

i 267 I

I

m.m._____m.___________,________________,

' , . - _ ..
_ . . _ _ _ _ _ _ _ _ _



-

.

u w nuch omaran cow. mon
; ""{'"""** conoarsons tcontinues)

Page 2 - Certificate No. 6677 - Revision No. 4 - Docket No. 71-6677

5.. (b) Contents

-(l) Type and form of material

Tritium gas in mixture with other gases.

(2) Maximum quantity of material per package
3Not more than 12,700 cm of tritium at STP (1 ato, 25 C), and a

maximum activity of 32,800 curies.-

The maximum internal fill presguM K th(igy qontainment vessel shall not6.
f^ Ufexceed 16.44 psia at 25'C (

7. Acceptance, maintenan use of the package shall jhaccordance with the
procedures and requi ts of Chapters 6 and 7 of DuPont port No. DPSPU-74- )

1124-4, May 1975, Re ,4/78.

Thepackageauthor@db ertificate is here rip rovedder use under the8.
general license pf4yisions {- b FR 971.12. 4 Cx .j g 4

9. Expiration date: ptember 0 6 O.

} 8 RMt j, {
E.I.duPontdeNemoufthand .' f 5 I d 5 7 124 4 May 1975, Rev. 1, 4/78.

St
,

[ ;Qv 4
O Q uT i 0 R REGU Y COMMISSION:

% & ESA
Q Cha les E. MacDona Chief

r Transportation rti ication BranchM agtali F Cycle and
afety, NMSSSEP0g}$93

Date:

|

m m __________________
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IuY CERTIFICATE OF COMPLIANCE
"" " " ** *

io crR r' FOR RADIOACTIVE MATERIALS PACKAGES I
I e CERTWICATE NUMBER b REVISION NUMBER c PACKAGE IDENTWICAim NUMBER - d PAGE NUMBER e TOTAL NUMBER PAGES

-

6678 4 USA /6678/B( ) 1 2 g; g
a rREAustE t

I a. Tnis c.,imcc. is ina.o io c.nir inc in. pacnaa.ng ana contents o.scnn.o in nem s n.io.. m.cs ina appncani. sate sianoaros se ronn in Titi. io. Coo. tv r
I J or r.o re R.guimeons. Part 71,' Packaging of Radioactiv. Materials for Transport and Transponation of Radioactiv. Matenal Under Certain Conosinons." (

l e Tnis c.riseecai oo.. not r.n in. consignor erom compaanc. . in any r.quirement or in. reguiations av in. u s. o.panm.ni or Transponation or einer i
1 appncaou, reguiatory .g.nci.s. .nciuoing in, governm.ni of any country inrougn or inio -nien in. packag ii b. iransport o. E
1 It
i

|E1 E
1 * *a"'*EEPEEo Bv'5*.'**".'ifa%.".' ***'* ' ^ **''" ^"*"*'* "'TTE No'io'iEEcff|8N ENE,"o i"o'A ^A" CATION ft

'" ' * ^ ' ' " '' ^

i i
1 E.I. du Pont de Nemours & Company E.I. du Pont de Nemours & Company Report No. I
I Savannah River Plant DPSPU-74-124-5, April 1975, Rev. 1, E
I Aiken, SC 29801 4/78, li

1 I
I

_ r' O~ I
1 . . oocutt Nuusa lC (1,1 6678 I' i<
] {a coNomoNs ,i V -( f.

Tnis certshcate as conditional upon fulfilhng in. requirem.nts of 10 CFR Part 71, as appl cable, and the sanditsons specified beiowi

]
(a) Packaging ,V 'O 1

5
, -

'h f
1 (1) Model No.: P-50 -"

k (Q y
-

A-'

//p/p
t

1 (2) Description rd h f', 4 ( i() i1; ; M\ :, -
~

h Packagiiig' for large quanjitieslofftritfumIhThe containment vessel is I
l a nominal 50 liter 304L stainless stdelj essel fittedMith stainless E''i

steel vacuum valve' assEmblyFThe)", con'tdi)pmint vepsel I>P 13-5/8-inch OD
|by 25 iriches high witf(0~078 inchys Nlhickness. The containment

vesselUs held-within' allbse,d' $1umfi{ium?buclie't;with a7N inch OD, 30I
inches high arid 7dinimum~ 15'/64-inch %11s. |Th(aluminsm bucket is t

steel dr[um'using Celotex'insulhyo;n.%Thefdrum is cl$ sed using acentered and supposted wi,tMq ill6 gage,J3-1/2-incP00 by 40-inch(|
l
'

bolted lo'c{{ng ring. The package ross~Qightis(260 pounds. f
(3) Drawings I

i A I
j The packaging is fabricated in accordance wit DuPont Drawing Nos.: I
i SS-2-5733, Rev.16; S5f2-5734u Rev.j9; $$-2-5735, Rev.1; S4-2-596, |Rev. 0; S5-2-186, Rev. 58;" SS-24187 Prev. 22; S4-2-633, Rev.1; and i

Figure 4 of DuPont Report No. DPSPU-74-124-5 April 1975, Rev.1, i
l 4/78. I
i I'

I
I

I i
I
i
i
l
i

I
i
i
I
I,

'

|
|. I

|269
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S' #C"#" " ## # CC # # ""*
fj. CONDITIONS (continued) i
Page 2 - Certificate No. 6678 - Revision No. 4 - Docket No. 71-6678 I

E

I
a '
i |
I 5. (b) Contents ,

I lI I
I (') Type and form of material I
I

|
Tritium in mixture with other gases. -| |

1
1

I (2)' Maximum quantity of material per package g

i
i 3 of tritium at STP (1 atm, 25'C), and a maximum i
i Not more than 75,300 cm

|j activity of 193,500 Curies.

6. The maximum internal fill pressur tQgy ontainment vessel shall not ||
| exceed 23.2 psia at 25'C (7

1 7. Acceptance, maintenance use of the plckage shal1 jhaccordance-with the i
1

I procedures and requi tsofChapters6and7ofDuPontgortNo.DPSPU-74-
|| 124-5, April 1975, 1,4/78.

ovedderuseunderthe df8. The package authorQd hip certificate is here i
I

||
general license pQyisionsg FR 671.12. f b I

Il r 6 2
9. Ex,piration date: eptemberg S O |'

.

n Rapp . o 1 5 5 ,Apri 975 Rev. 1, 4/78.E.I.DuPontdeNemou,Oand

REGU Y COMMISSION I

d ,f

l' } |
'

| kp
^ ^ I

I
Charles E. MacDona Chief I

Q Transportation p rti ication Branch !
I
I

( k i@ RIlyf-Cycle and |
atM,ial afety, PNSS i

g

SEP 0 61983 i
| 1
i Date: I
I I
I I

, I |
| | I

| I
1 I:

'

I I
I I
l' I
I 1,

| | I
! I i

e |

I ,

I
;- I
l
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NRC FORM 618 U.S. NUCLEAR RESULATC.Y COMMISSl!NIm CERTIFICATE OF COMPLIANCE l '
f

| io C'3 " FOR RADIOACTIVE MATERIALS PACKAGES I |

' t |
i a CERTIFICATE NUMBER b MEVISION NUMBER C PACKAGE IDENTsFICATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES g !

6679 7 U3A/6679/B( )F 1 6 g iqg
l' . PREAMatE E

i a. Thes certibcate is assued to certify that the packaging and contents descnt ed in stem 5 below, meets the apphcable sa fety standards set forth in Title 10. Code [
g of Federal Regula*.ons. Part 71.* Packaging of Radoactive Matenals for Transport and Transportation of Radioactive Matenal Under Certain Conditions? (

II b. Thrs certificate does not reheve the consignor f rom compliance with any requirement of the regulations of the U S. Department of Transportation or other

|k
| applicable regulatory agencies, including the government of any country through or ento which the package wiH tr transported.

EI
I 'l
| |K

3 THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION yg - a. PREPARED BY IName ami Address); b. TITLE AND IDENTIFICATION CF REPORT OR APPLICATION

l{ U.S. Ecology, Inc. Nuclear Engineering Company, Inc. application |ti P.O. Box 7246 dated November 17, 1980, as supplemented. jEj| Louisville, KY 40207

k| ne
1 . DOCuff NU&R C (,v / i 71-6679

n

8|I a CONDmONs s v t ,
This certificate is conditional upon fulfilhng the requirements of 10 CFR Part 7t. as apphcable, and the canditions specified be!ow

I s. i 'q jn
V ji4 (a) Packaging n

g; T 4 jr
#

/ il4j (1) Model No.: ~6679 -

f' y,[ Q f
ji1; , ,

~.
,

II (2) Description 'Ox .

h I~ li A . ( ?1 A f

%
A protective overpack which provides<4 impact and thervial protection for I

$ its contents. Theiinner..shelli(cav'ity);is approximately 76" x 76" x h
'

85" : constructed of,. 3/16"-thick and *10-gage, mild steel . Closure of the f
'g cavity,is tiy ,l/4"-thickJalumintim" plats with ' silicone, rubber gasket j

which is bolted'with 36,i 1/2"-130NC'x l-1/4"J1ong Ex head bolts and I
g

.

nuts to;the 'mainlinnerf sh; ell.i tTh} cavityfis centersd and supported in In
q

g'
q an oute63/16" thick. steel! jacket 4y3pproximatelbl7" of polyurethane 'l
d foam insulation 1at the end and 10" on the sidese .'A removable section L

f
9 or cap con'sisting of"approximately 18"j of polyu'rethane foam insulation |
| encased in1 steel with a silicone' rubber gaskett is bolted with 12,1"- g

( 8UNC x l-1/2";1ong hex head bolts and nutsito'~the main outer steel y

g; jacket. The overall dimensions of the packages are approximately 96" p

4 x 96" x 120". Vent | holes are provided'on the sides and ends of the t

%[; container. Set into' each~cornefof the outer container are standard I

I.S.0. steel castings. The' maximum total weight including weight of (
gj the contents is 24,000 pounds. g

I, I
|| (3) Drawings i
1: I
$ ' Packaging is constructed in accordance with Protective Packaging, I

f Inc., Drawing Nos.: 32276, Sheets 1 & 2, Rev. A; 32277, Rev. B; f
g 32278, Rev. -; and 32279, Rev. B. g

I L

1: t

l' I
I I
I I

/ I
i

q i

, i
g 271 l
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imy. .m.m . _ _ .mm . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ! j
l

-



o

. _mmmm mm m um mmm m m mu m m m E m mm m m mm m mmmmmmm QNmmimE m N Mm mm m mm num y
'" ## C#"j** CoNomONS (continued)_

fPage 2 -' Certificate No. 6679 - Revision No. 7 - Docket No. 71-6679 F

i (

(b).' Contents ['
(1) Large, decontaminated equipment waste of such size as not to fit into f

a 55-gallon drum (with legs or other readily removable appendages {
removed). Not to exceed 200 grams plutoniun within the package. (

{
'

Equipmentwastesurfacescontainingmorethan0.5Cimugtbedecontaminatecf|
to a smearable level of no more than 150,000 dpm/100 cm prior. to

(fixation or until successive decontamination cleaning operations do r
not reduce the smearable contamination levels by more than ten percent. L

suqfacesmusthaveagmearablelevel- rAfter fixation, equi we
of contamination at hc3 000 dpm/100 cm . Outer surfaces [

must have g eer 1 evel of conta gn of no greater than 20 fa

1 dpm/100 cm . rfor to fixing of contam $1 , large equipment waste
[l must be in ed to insure that: (a) all s g or protruding objects r

] have beens
j (b) pip aps, gasketed blind flanges, covets, efc., g material, and

oved, blunted or protected with pa kagin [

have been~ installed [

wherev pos51ble. Following such ins ction', the' inner surfaces I

cont g mo' rey (0.5 Ci must be fi fith"s*Fip"or" clear" f'

coat The inne
srface(s)7)

al ernatively beyixed with a [
.

1 tenist q., ' E^3'd i
= polyurethane foain '%- L
; na / O t,

i The rge egyipm'en ose n a ti -fitting box [

condtructed'o 1' ick p1 Wa t)ght f t ing 3/16" thick l

Ij corrppptedi P ( Eordan~cd witL ockwell Hanford
h1 Operations 't ' ng'N tieet?l" Bev. dified or unmodifiedf ; :

| The s to b the I a the st . filled with foam (
(1"m um foa c L uipmenpjl/2"minimumfoam (
thickn y* AG- [r g.

gloveboxe[ , nated and fh as described above: Alternat
j may be bro wn as follows:

| Glovebox windows a ved nd pa' ely packaged in 12-mil thick [

j PVC bags and seale . i ~ i tape sealed and the outer bag L

: is heat sealed. I

1 [

j Glovebox panels are cut to dimensions to fit inside the 3/16" thick f
1 corrugated steel burial crates constructed in accordance with Rockwell [

Hanford Operations' Drawing No. H-2-91888, Sheet 1, Rev. 0 (modified [

, orunmodified). All sharp or protruding objects are removed, blunted, (

or protected with packaging material. The glovebox panels are bundled I

such that internal box surfaces are facing inward. Cut glovebox panels ffrom not more than one glovebox are banded with netal strap banding [
such that two metal strap bands in each direction are placed around {

the length and width of the glovebox sections. The glovebox window and j,

| cut panel packages are enclosed and foamed in place within the box.

<
{

___
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| |""C*** U " mcm numa commu
conosisons ccontinues)

, ,
1 Page 3 - Certificate No. 6679 - Revision No. 7 - Docket No. 71-6679 i
l i

| Blocking or dunnage is placed within the box to ensure a one inch foam |
1 barrier on the sides and bottom of the box. Likewise, dunnage is p
I provided between the banded glovebox sections to maintain a 1/2" thick |

| foam barrier between banded packages. |
| (2) Decontaminated hard waste items, such as equipment, metal cans, |
q tools, etc., must be double bagged within 12-mil thick PVC with each y
I bag heat sealed. The total fissile quantity of all the sealed packages i

in one container must not exceed 200 grams. g

f !!ard waste surfaces nurt be (econtaminated to a smearable level of no |
dp(dinQ(oper(atTonf dybt reduce the smearablelg cf FipQ go fixation or until successivejgl more than 150,000

q| decontaminaticn c1'ea y

l contamina'tiory 1 yeYs by more than.10 pe After fixation, hard i

(i waste surfa(es, sthaveasmegrablelevel ontamination of no E

N|i greater c110,000 dpm/100 cm . Prior to iyt of contamination, E

f hard was must be inspected to insure that sHa or protrudirg |
4 object 4 e~been removed, blunted, or protegte ith packaging y
y naterihD Folks such inspection, t e' uter surPaces nust be fixed y
N with !4) rip" o' ar" coating. H3r 'sfeitems uch as furnace ipI shel)g muffles, ertit,e m wi h 3rge cavities at accessible for 'I
U

l{ deenhtamination|wu ; filled hit o&npithin thWvities. Surfaces N

i thatQre not easll
ess b)i

- nteriors of'stiall diameter I~

i

f ~$1th proces % terials, must |tubiD9.and psi n re^4
f

it have( . en swa Pt , e T e,i - tng olution . insure removal y

s
. "pth tu(bing' andI of re dual jaff ping must be |

| sealed usingryu anical J h pj" l
Q . ! [ g p N i'

| Altern ly,lirg W wi E proces lasswarbilust be painted j
g inside d outside ff/c6hgarnigat and dou6) bagged in 12-mil yd1 thick PV h each bag heftj 59 ed. e g19sh, are nust be secured in p

eted in accordanife"with Genera {d with foam and total
I a box cons VJectric Company Drawing ii No. 272E81 ,A)v. O. The box must be fiQe I
| activity limited t ess than two (2 i in a box. i.

h Alternately, stainless e ra er tubes and HEPA filters cust be
Il double bagged in 12-mil thick PVC with each bag heat sealed. The p

I! tubes / filters must be secured in a box constructed in- accordance with i
I General Electric Company Drawing No. 272E81-28, Rev. O. The boy must I

| be filled with foam and total activity limited to less than 0.5 Ci in h

|g a box.
n i
e Alternately, round steel ducting nust be capped and secured in a box ;
I constructed in accordance with General Electric Company Drawing No. I
I 272E81-29, Rev. 0; 272E81-30, Rev. 0; or 272E81-31, Rev. O. Outer I

| surfaces of ducting will hgve a smearable level of contamination no |
q greater than 20 dpm/100 cm . The box must be filled with foam and

y
q total activity limited to less than 0.5 Ci in a box. p

5 I
' N
t; I
I I
I I
| 273
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|
"***""*"""*C"""'"" . conosisons (continues;

| _Page 4 - Certificate No. 6679 - Revision No. 7 - Docket No.'71-6679 |
I

1 I
I! I
I ..

1I Sealed packages and boxes of hard waste must be enclosed in a tight- Ifitting 3/16" thick corrugated steel box constructed in accordance
| with Rockwell Hanford Operations' Drawing No. H-2-91838, Sheet 1, Rev. |g 0 (modified or unnodified). The space.between the packages and the y
g

box must be filled with foam to a minimum thickness of 1 inch. Void g
I
I spaces between the sealed packages must be filled with foam (1/2" h

I
| minimum foam thickness).

(3) Glove box absolute (HEPA) filters must be double bagged within 12-mil |
|| thick PVC, with each bag heat sealed and packaged within DOT Specification y| 17H or 17C stt+1 drums (maximum size of 55 gallons). Each drem must bei
I lined with a 'seale1 plas ic and equipped with a standard drun !!

d gf ssile quantity of 60 gran.s.
*

|
closure. Each d ,st n Ec

Sealed drums @in accordance with Rockwell Hanfojd Operations' Drawingsf be a tight-fitting 3/l'6*7 thick corrugated steel box|| constructed'g g
g,

8; No. H-2-pl888, Sheet 1, Rev. 0 (modified or uMdified). The space I
lj between th'e drums and the box must be filled,with) foam to 'a minimun N

I

thickness of&g. Void spaces between' drums'must be filled with|
li inch "

foamg2" min oam thickness). ~ [I

Softkweste item ( i
s sk53t ng! 's, paper, efilter media, !h (4)

C, sitII ach.tiagdhek ,\
..,(must be dou61e bagged in 12-hoe /covqrs, Npolyethylene bottltj f led. (bag size-est not exceed 22" I

mil thick PV,DahdT shk' aged withinEi
p cification37H or 17C steel I

xid*x10")ksizyf4I I
druqsfjmaxIm y cp d/um must be lined with af |i! sealed plast)fgljper fnd d,ahtityg60 gram $nclosure.

i it'h a sta6dard Each
s,. g

I! drum gt nokenceed
sencl s hbfitti 16" thick corrugated iSealed \Numsmu
d' id([accofin as Irdance h Rock 1 anford Operations'I steel bo( nstruc

|| Drawing N 2-91888, Sfiest flV Rev. '(modiffed or unmodified). The
'

space betw jtbe druns and 'the box must be\ filled with foam to a ig minimum thickhets of 1 inch. Void spaces b'eYween drums must be filled iI
with foam (1/2" mi)pm f,oam thigkpeopl. 1I g |

( n n I
,

(5) Liquid waste (decontamination solutions only) must be solidified in
|! concrete in a 30-gallon drum which must be sealed in a plastic bag and |
g| 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 g
|
I with a sealed plastic liner and equipped with a standard drum closure. I

|
Each drum must not exceed a fissile quantity of 60 grams. j

I
1 II

||II
|

f|| l
1 sI 'lI;

I'

I I
iI
1l
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##" ##Y*# CONDITIONS (continued)
I

Fage 5. - Certificate No. 6679 - Revision No. 7 - Docket No. 71-6679 |
I

' | |
'I
'

Alternatively, liquid waste -is solidified in concrete in maximum size I'

| one (1) gallon packages which are double bagged and heat sealed in-12- |
1 mil thick PVC and placed within a D0T Specification 17H or 17C steel g

1 drum (maximum size of 55 gallons). The drum is lined with a sealed i
1 plastic liner and equipped with a standard drum closure. Each 55-gallon b

1 drum must not exceed a fissile quantity of 60 grams. For drums smaller |5

f than 55-gallons, the total fissile quantity of all the sealed packages |j - (drums) in one container must not exceed 200 grams. g

1 Il
1 Sealed drums must be enclosed in a tight-fitting 3/16" thick corrugated g

1 steel box constructed in accordance,with Rockwell Hanford Operations' N

1 Drawing No. H-2-91'880s,Sh'eet 1/~Ritt.4 f(modified or unmodified). The i~

0
1 space between the drums and the box must' be. filled with foam to a !
f minimum thicknes's'of 1 inch. Void space's#bbtween drums must be filled !|

a e .
'/' 1j with foam (1/2" minimum foam thickness). O !3i

1 (c) Fissile Class Q III ,, $y li
I1 c3 A g/

Maximum ntnb,er of ' ackliges Y I1 p**
Olie 1)# (") |h per shipment!

;~~ V
. W__.) 1 n

The polyurethane' foam must?b ' Un tapafI200 )o(r )vivalent.
~

1 O i1 6.
% g W z w4 g1 I---

shoring and bracing m,ustu, contehts: including; econdary'packadn,g, dunnage,j
,

The maximum weight of the7.
y! ot'exceedl GiOOO'poundt; < " ~ '
f WW, l 'M j ' || .F L'M, {;"'

1 8. Sufficientdunnage,shNf7ng/and/ori c?ng 'most be' utilized , minimize secondary p

1| impact of the seco'ndary pack'a'gingN th@UQ[c'avitbunder abcident conditions.
1 the I
1 R s(1% ,/M ~2ff Q >
3; 9. 5Protrusions from secondary packaging suchsaslifQngey

such that they will n,ot, contact thelc' ttty" walls, or ,sh,,e_s,-etc., must be positioned|
f}i

a ot;fhg must be provided to
prevent puncture of the cavity walls by the protrusioy lander the accident g

J conditions. #/ \ g

l! N LM IJ 4.

Contents must be positioned M the@aVJty toch that the center of gravity of the1 10. I

] loaded package is substantially the same as the center of gravity of an empty |package,y y

T I
d 11. The cavity of the overpack must be vented through an absolute filter to equalize a
L pressure between the outside and inside of the overpack. I
1 1

1 12. Package Model No. 6679 is exempt from the requirements of 10 CFR 571.63 only for |
| the purpose of naking these shipments. y

i i
l 1

1 1
1 1

1 1

} |
1

f| Ii

| |

|
'

I
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|R * *"" CONo|TioNS (continued)

Ej, Page 6 -. Certificate' No. 6679 - Revision No. 7 - Docket No. 71-6679
.

7
1; ;

f, '
'

|
i 13. The package authorized by this certificate is hereby approved for use under the F

'
| general license provisions of 10 CFR 671.12. ;
I :
I 14. Expiration date: February 28, 1989. L

!

Il [
I _

4;
-

'

g| REFERENCES [
n; ;
I
R;

Nuclear Engineering Company, Inc. application dated November 17, 1980. - :
;

|ji U.S. Ecology, Inc. supplements dated: May 9 and December 23, 1982; and April 18, E
gj June 30, and October 28, 1983. Q {A :
\\.'

FOR THE .sS.gNCLEARREGULATORYCOMMISSION

'! & o r

.O Q 7 M
4; Qt Y Ch MacDonald.sChief F

N,; % :g C5Trans'porjation Certf'fication Branch L

i +s / ' Divi'si6ft.o(' Fuel CycleTand C

!! ( , . w$ 1 js,1!! ate"taljSafety, 4tSS . k7
- w a :ye

FF A n 7 wu ;
,

* ', Yh ]j !, [
[ '!, h/ O [M Date:

es V%/ l # t L L.e ~%> |11; ~ ~ w y
t vs m s..

- ;s, .
N! A -' $1 ! si . % :
N; %r 4 _rq' : - gt;r~ L uuq

y% %u. b.[s,1 \PhV
4|

,> :
|C

' h
't4W;p ||7;j o' ;|||

q/ :n

4 -

O iI' O
.-, y

g *[ NL ,), ,.he ? c
d FA fA -

4
q!

-

I: -:

g! '

I t
I i
d f
I '

I
I
I ' '

l;' F

I! I
i ?

I |

% [

b i
i
I f
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N** CERTIFICATE OF COMPLIANCE ' |
" ** "

io Cra n . FOR RADIOACTIVE MATERIALS PACKAGES
. 1.s CERTIFICATE NUM8ER - O REVISION NUMBER c. PACKAGE IDENTIF6CAfloN NUMBER d PAGE NUMBER e TOTAL NUMBER PAGEs -

6697- 7~ USA /6697/B( ) 1 3'
* 2 PREAMBLE

a. This certifcate es issued to certify that the packaging and contents desenbed m item 5 below, meets the applicatue safety standards set forth in Title 10. Code
of Federal Regulations. Part 71, *Packagmg of Radioactive Matenals for Transport and Transportation of Radioactive Matenal Under Certain Conditions."

. {

f D. This certsfecate does not reheve the Consignor from Compliance with any requirerrent of the regulations of the U.S. Department of Transportation or other
. appleCable regulatory agencies, enCludmg the government of any Country through or into which the package will be transported

L

2 TNis4E,R,ringrE is issuggtNE sAsis or A sArErv ANAtysis,REgr 1,NE ggEysgoRgggoN, ,

General Electric Company General Electric Company application dated [:P.O. Box 460 ~ November 29, 1979.
Plcasanton, CA '94566

O OPn 7. .. = Cutt NuuseR C b / ,1-6697.

i a: CoNoirioNs ,A V *4e j
This certificate is conditional upon fulfdtmg the requireys of 10 CFR Part 71, as appiscable, and the condds ns specified below1 p ,

i b 5- (a) Packaging Q) 'Q
7h(1) Model No.: E-8500

.L.4 -x ,

(2) Description Y Q N;
.| t YA s /e d O
I .The paciIaging is a -steel,' uraniudshiel shipping cask surrounded by
I

a laminsted plywood: protective jacket'. b
',

R4 *.

*

, n d y*^ v ps;

The innir shieldN lask sian.u qightNircular,cylinde), consisting of3

) an inneHshelhj2-7/8 :inc.hes jI
ssdrr?1/8Finchesihigh,Imedeof1/8-inch* 6

1 thick stainlessssted1|which ounded byil-13/16-inches of depleted '

I uraniumfahd enclosed inji7 hiODYi 10-1/2-inch hi h x 1/8-inch
) thick stainless'steelf)oute(/.Qshe *f g f Q

' '

# */

b
_

g3 Closure ish,y means of six%3 -inn amater bolts and a 1/8-inchj

) thick Neoprenyrubber gasket' twe'en body and lid. The shielded cask
'

: ) is positioned in's two-piece protective jack' t40f solid plywoods
I laminations which'is bolted to a rectanplar ~ pallet made of aluminum.
-[ The protective jacket 9s 15-1/4, inches Ex 20-1/2 inches high andi

'

f together with the pallet,' weighs 80' pounds. The cavity of the shielded
]l cask contains a leak tight, 2R type, steel insert, shown on' GE Drawing,

l' No. 161F443, Rev. 5 or 135C5982, Rev. 4, or 106D3830, Rev. 8 (the'

]!
l latter to be used with the liner shown on 153C4613, Rev. 1). Thei

| gross weight of the loaded package is approximately 285 pounds.
>
J

J

]
J<

}:

|- ]

| 1

i h
! b--

!
I

i
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' Page-2_- Certificate No. 6697 - Revision No. 7 - Docket No. 71-6697

,

5.- (a) Packaging (continued)

y _ (3) Drawings
~

|

The 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;
) 161F443 Rev. 5; or 135C5982, Rev. 4; or 10603830. Rev. 8 with 153C4613,
j Rev. 1.

.

t

|. REG 9
(b) Contents

(1) Type and form of Imateital $
~

Radioactive'm@aterials in solid or liquid form.p
:

O
&'

n

- (2) Maximum Iqt[antity)of material per package / M.f ,

! tive ma$ rial with the | |l
decay h~ eat load not-eicee$ity_of.golid rding40 watts / Plutonium in excess of twenty
Greatet an Type n

'
,

(20) edies per pa'ck'agiinust|.be in the - rd of metal,'m'etal alloy or j

reactor' fuel elements'.b*kiY 'E

h ' ~'' * / .. J f

i h [d t5 10d,$I of Mo-Tc solution.
t"~ xy 11 !

.

-

Liquid $ dioac de mite l iI
'

,

]6. i g ypp 4-A ! N~

Liquids shall be (u'r.thertpaEach pQlyethyleie*g'e_dllia'Uj led
a d4 4 - polyethylenPhottle within the>.

'

with Attachment D of fener41'Efe'qtric's . letter dated'iand tested in accordance
bo2R insert.

November 729, 1979.
N % QiW *il \'

Priortoeachshipmenth.e package 114eopoene gasket Thegasket shall be replaced'Mth a new Neoprene gasket ifd. h11 be inspected.7.
aspection shows any

defects or every twelve (12) months, whichever occurs first. In each shipment,
a new Viton 0-ring shall be use(todealithe RR type insert.m y n'

8.: The 2R type insert shall be pretested to ensure leak tightness prior to each use
in accordance with Attachment D-of General Electric's letter dated November 29,

, - 1979. -

9. The radiation dose level shall not exceed 1,000 millirem per hour, at a distance
J - of 3 feet from the surface of the depleted uranium cask, when the wooden protective -

jacket is not in place.
,

.
. _10. The package authorized by this certificate is hereby approved for use under the

general license provisions of 10 CFR $71.12. -

o;

11.- Expiration date: February 28, 1985..

'

e
.

|
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~

, . IN

r I Page13 - Certificate No. 6697 - Revision No. 7 - Docket No.~71-6697 L

l
.

t, ' i
| L
'

l

I [
; g REFERENCE g

| 1
~ [

t
i 1

I. General Electric Company application dated November 29, 1979.
b1

r

| FOR THE U.S. NUCLEAR REGULATORY COMMISSION h
11 t'

i r

I| . C |
| [
I

| Charles C ;MacDonald, Chief [
q ,t Trdnspdrtation' Cbrtification Branch r
I b- Division of Fuel' Cycle and t
I ci Material Safety, fES$s [t w

x tI e) "Oil L

i T t
i SEP 0 a 1983, f '?. #p jI

i

j.,Date. s

| 'D6,N /M h
'

,.

?> -Wtx / R O r5
t -. qs ~y; I

\ ~4,y
Q- - L

tgi 5yj + ' -
3 g-

e

$- cs !

W[a
'h(N.,._D. 2ds>Mt ;4 L1 - ri,' -

h;s Ih- #~'- A
%2 77: ' w q;fi -

,

Fq ,e-.r s
b|| d .Y ( # s.

M . d f]l)q, '
:$ ' ' +; * TI

I

a v m ,fse;u,#A 4' C r'$ v[ sgi n ag s
s:i us. f*a,.

>

[s
,

[-
- hj %)" -

,ng?g$s 4/pg /> r
i

tj s/ i-
_ /. j.f w tu ,i iI; ,r

l' b
j,! '% $) [

~

\ [

h,.
-

f -#iA 1

wk, w( wy [
i

"

t, [
I, [
g! (

| [
|!
||

C

| [

, I l

[i
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U.S. NUCLEAR REGULATORY COMMISSION iiNXC FORM $1s
N+m CERTIFICATE OF COMPLIANCE I

j to CsR " FOR RADIOACTIVE MATERIALS PACKAGES 'E

| t a CERTWCATE NUVBER ti REVISION NUMBER C PACM4C.E IDENhF6 CATION NUMBER d PAGE NUMBER e. TOTAL NUMBER PAGES

6703 4 USA /6703/B( ) 1 2 N

2 F9E AMBLEq
a inis cert.ficate s .ssued to cortif, inat ine packaging and contenti described in item s beiow. r,e ts ine appocanie safety standards set fortn in Titie to. Code |||d;

||j of Federal Regulations. Part 71. " Packaging of Radioacteve Materials for Transport and Transportation of Radioactive Matenal Under Certa.n Conditions." |
Nb This certificate does not relieve the consignor from compnance with any requirement of the regulations of the U S. Department of Transportation or other

SppisCabie regulatory agenCles, including the government of any Country theOugh or into which the package well be transported k
li

!' +N

|R
, ! ':"u===?= ">'* o' ' *"- ^-** ' = === ====1,eN isT

j i GA Technologies, Inc. General Atomic Company application dated |
i ' P.O. Box 81608 Decem'er 16, 1975. go

iSan Diego, CA 92138 n
>

ooCxET NUi[sca CII 6703I. .

4 CONDITIONS t ,

| ; Tnis ce.tif cate is conditionai upon fuirin,ng ine requirem.r.ts of 10 CFR Part 71. as apphcable. and the conditions specified beiow
N.-

%5 (a) Packaging 'l
~

|Ei

N4 t
s

h; (1) Model No.: RG-1
'

f
!4

^ !
N,

(2) Description
.

%( .

The package, a thermoelectric generator, is 18 inches = high and has ae

f' base diameter of 14 inches. The components include the main housing, |
( uranium and tungsten shield, housing flange, electrical' connector and g

g lifting. lugs. A, notch at:the base provides the tie-down flange. The p

Wj 1.75-inch thick . cover flange is ' bolted to the housing' by 16 or 20 I'

% steel bolts depending on the generator configuration. The electrical N

$ receptacle'. is bolted.to the cover, flange with an 0-ring being provided E

j'y( between the interfaces and on' the lateral surface of the feed plug.
The lifting lug is threaded into the cover flange and is removable if
necessary for an operational installation. Package weight is approximately b

. 800 pounds.
I,

. 3

N

n

! I
i

-

i

|5
,

,

N|t

n.

i
4, l

i
N' :E

4 'I
# E

< n
i I
4; I
4; h

( .5

e 'I
4 1

,,
4 I
I I
I 280 I
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n'R = "' " * * conomons ccontinues> " ' " " " " " " " " * "
'

I
. .Page 2 - Certificate No. 6703 - Revision No. 4 - Docket No. 71-6703 I

I |
. ( l

|
|

S. |

I

_(a) _ Packagin'g (continued)| y

I
I (3) Drawing: I
i I
j The packaging 16-bolt configuration is constructed in accordance with

|
3 the detailed drawings listed on Gulf General Atomics Generator Assembly i
1 Drawing No. 1699-0001, and modified for the 20-bolt configuration by i
| . Drawing Nos.: J346-3000, Rev. K; D346-3020, Rev. F; and 0346-3021, I
I Rev. G. I
1, i
1 (b) Contents I

(1) Type and form of matir
'

h'

r,Y 'II

Strontium 90 titanate doubly encapsulated in$>afype304Lstainless I

|{4
steel line nd Hastelloy C capsule. O. |

(2) Maximum quantitysof material per package oh |
-[8,300 cs s,

w'N cm / < 2 o I
,

t

1 6. The package authe zed by thks?certificMe is flere Jpprovedfo3useunderthe i1 j generallicensep(ovisionsof.10 (R$Ji)2(, {;f |g
,

7. Expiration date: ebru ,N9
_ . - ,

h !
'

Ij - i,e[REFEREllCEI $' , jjp p

ny appikN i~oN Decd 1 b IGeneral Atomic Com
'\1 t'/?!NGQ fsj 1975.G)) |

g
<g

h F0 HEju.5. NUCLEAR REGUCATORY COMMISSIONg, I

/p/) N I

g: V y n
-

|!
I

$s 1 |
'

.

4 Charles E." acDonald, Chief
I Transportation Certification Branch |
|| Division of Fuel Cycle and i
1

l| flaterial Safety, NMSS I
SEP o e 1983 I

'

Date:
|i iI II ii iI II I

| I I
I I

| 1 |
| I
i n |
| 1 I

I I
.

| | |281
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N'poncPopMe4 U.O. NUCLEAR REGULATORY COMMISSIONi

i +u, * CERTIFICATE OF COMPLIANCE I
i '' CW' FOR RADIOACTIVE MATERIALS PACKAGES |

t a CERTIF6CATE NUMBER D. REVISION NUMBER s PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES
p

6717- 5 (JSA/6717/BfU1 1 2 1

2 PREAMOLE e * * I#

a. This certificate is issued to cert f y that the packaging and contents described in item 5 below, meets the apphcabie safety standards set forth in Title 10. Code |
| of Federal Regulations. Part 71. Packaging of Radioactive Materials for Transport and Transportation of Radioactive Matenal Under Certain Condehons."- |

ID This certsfecate does riot reheve the consignce from comphance with ar*y requirement of the regutahons of the U S. Department of Transportat on or other I
li applicable regulatory agencies, including the government of any country through or into which the package well be transported.

1
||

|| } I
o i

3 THl3 CERTIFICATE 15 ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION g
j[i

,

e PREPARED BY (Name and Amfges A b TITtE AND IDENTIFICATION OF REPORT OR APPL 9CAflON

Nuclear Packaging, Inc. application dated j
f| Gamma Irdustries i

| P.O. Box 2543 June' 20s 1975, as supplemented n*

lj Baton Rouge, LA 70821-
~

p

1
I

j g
f &

I !Y . 4x E G16717 i7 s
I

| < COND,TIONs Av ~L ,,
'

inis certificate is eptionai upen fuiting ,,e requirements of to CrR eart 7t. as apphcabie. ane the cand.tions specified baiow |,
I#

k '' (a) Packaging ' 'Y /i A I

(1) Model No.: '6717-B
'%g,',.

.

I
5 .) A

f|l
t' |F

s
, p< -

,; |11 ,%r? 1
'

; Y ', :& ! {/[%/
m

IN .' ; e(2) Description
1(;

'

|L)w_

[y
Radiographic devic _e within a protective overpack. The'overpack consists ,
of an outer container, which is a .10-gallon open head steel drum having y

a minimum 20-gauge body,and'coverTwelded seams and a clamp-ring type p
head closure. .The void.sipace betweinathe' inner and outer container is I

~

4

1| filled.with 121/2"s thick molded) asbestos free liner on sides top and IY
s

{h
bottom, plus moldedipolyu. ethane; filler to position'and secure the I

'radiographic device ~ withinithe' dium'.VMaximum grossieight of the
f package not to exceed!75'po0nds 7 W R |, J') |

! v, b. M, .M 1
" - x

J , -- o

t &;
' 3 @;y (3) Drawing 1 ,4 y iO r |'

I.

I
1 1he psckaging 'is" constructed in accordance wi.th Nuclear Packaging Inc.

] , Drawing No. SK-D-1, Rev. 2. |g. 3~. ,~
. , -s ..

y ,
i i

.

1! I

J! i

li
i

1 I
Ia

a i'' |
' I

q|; I+,

tr I
p I

.

1
1

1
1

1
1
I I

I
I

,
;

IL-
t 6

/- I'

|~282
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r ^ " " " " '"CONDmONS (continued ' !|Y |
^

\>k Page 2 - Certificate No. 6717 - Revision No. 5 - Docket No. 71-6717
f,-

g
-

-

I
_ . iL 1

>I 5. (b) Contenes
L | @|[ g (1) Type and form of material

tew- K iE I Iridium 192 as sealed sources which meet the requirements of special
j%_

|\
form radioactive material.

r g:- (2) Maximum quantity of material per package p

E q, 200 curies. I

L N
ll

n DC E

which has a metal outer walign,d ]sifigle' snug.hting inner radiographic device
4 6. The contents must be secured in a N

-

I !

teets the requireinents of DOT Specification 7A !Ns-
-

| packaging. [, '

k !7. The source shall be sehuhed in the shielded position of thhadiographic device i
- i by the shipping plugKs'ource assembly, and locking device., <Tlie shipping plug ,5
_

iE and source assembly;used'must be fabricated of materials. capable of resisting a jiE 4
1475*F fire environment for-ohe-lialf hour and maintiijnjng thefFpositioning |E_

[i The ba_ll/stop of^th& niustMngage the-locking device.function.
The flexible cable-of the source (source assemblybipping plug mu(Cbe of sufficientj_

length and diameter to provide po(assembly"an'd ssitive' positioning'of the sourcd in the shieldedy

-

g

-
W y

% position. i hL N
, --.,

,

-

[| 8. The packaging auttyorizedjyithisIcertificate'k28isipreby(approved 2pr use underr

the general liceriss provis,igr)s,0f 10; C,FRIPT. ' ;{ g $ |
h 9. Expiration date: bly 31EIS8h.

.

'
g Q- i(ex AA.Q y gtj v t f, /Ls N 4M1

|1
- s
[ j Y, R d

_EFERENCES' N-

Nuc1 car Packaging, Inc. 4ji | 4 1|
'

p g appfication dated June 20, 1975. jyn | R 2R pa

7 4 Supplements dated: August 8,1975;Tandfebrud,y 26, 1980. 1

,

4
-

4 )
-

4 FOR THE U.S. NUCLEAR REGULATORY COMMISSION N
e ie N

N

4' Charles E. MacDonald, Chief I
4"'

Transporation Certification Branch i
E | Division of Fuel Cycle and |_ g Material Safety, NMSS_

yW R

I Date: SEP 0 61983 >
aI i= i

k_ i'

|m v iE I
EE I
|{ | 283
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U.S. NUCLEAR REGULATORY CoMMISSloN !NRC FORM SIS
CERTIFICATE OF COMPLIANCE i; ant

, 30 C'" 7' FOR RADIOACTIVE MATERIALS PACKAGES jN

l a ctHrtitCATE NUMBER t> REVISION NUMBEH c PACKAGE EDENiiFICATION Nt ABEA d PAGE NUMBER e TOTAL NUMBEfl PAGES'
;

-6722 7 USA /6722/A 1 3 p
.

5A _ mAMm
% a ini co t.ncare is is,ued to cerof y that the packaging and content, described en liern 5 beiow. meets tne appocable satety standaros set fortn m Titie 10. Code B

i|| of Federal Regulations. Part 71, Packag.ng of Hadio.ctive Mater <sts fru 1ransport and Transportation of Radaoactive Vatenal Under Certain Conditions " $

M in,s ce,uicate oo s not reheve ene consignor from comphance w,in any requirement of the f.guiat.on, of ine o s oepartment of Transpo, tat.on or otner ib
k applicable regulatory agencies, including the government of any country througn or into wascn the package will Je transported

W

g(! ' 'PJUMe''^e'#','51%C"''**'S
-

!N

4 ' ' '"'" ^"'"'''."WE Eo'"ETJC$oMM?#fA"Cario~ !8' ^
E

f f Tennessee Valley Authority Tennessee Valley Authority application dated {,

4| July 9,1975, as supplemented.

{
400 Chestnut Street, Tower II' J i

Chattanooga, TN ~37401 i

% 71-6722 9'
,

.-

- e ooCxtT NuuoER

jg>i i a coNoiTioNs
' This cet16fiCate is Conditional upon fulfelhng the requiremrents of 10 CFR Part 71, as applicable and the condehens specified below 1

-_
- ,b

r;

f)f
'

'

$($
(a) Packaging

'

'

I (1) Model No.: BS-33-180
!! !E

.- ~

'

|' (2) Description

@j
The shipping cask is'a cylindrical' steel weldment with overall dimensions

{ ; of 84' inches in diame.ter and 971/4'i.nches in lengthj The effective
cavity is 76-1/2 inches in diameter by 79-1/4 inches long. The outer p'

- shell is fabricated of ' concentric: layers consisting of three, one-inch ,p
,

, thick and 1/2-inch thick carbon steel plates. The inner half-inch
@h

'
,

-

,l thick shell is separated'from;the one-inch thick shells by a 1/4-inch
r; thick asbestos sheet. - The flang(is three inches thick, with 36 ;j
*h tapped noles and a groove to~ accommodate 'a silicone 0-ring. The top y

1 ! cover is secured to the flange ring by 36, ASTM-A-320, Grade L71-1/2- y

| ! inch bolts.. A 10-inch deep steel impact limiter is mounted to the top n
"

(| cover to act as a shock absorber. The cask is mounted to a tie-down
j@E

_-

frame by sixteen,1-1/4-inch high strength steel bolts. Other cask
fi; features include a drain line, access port to the inner container (s) 4_

,,

$j-L
hand a reinforcing steel shell. to protect the cask seal. Threaded'-

! access plugs are installed on the top of the liner. A bottom side p

j drain is also provided. Maximum gross weight is approximately 51,100 m
-,

- i pounds. Bj-

!

} i (3) Drawings i,
~

F
The packaging is constructed in accordance with the following ATCOR y_r t,g

__ 4 Inc. Drawing Nos.: 0568-C-0024, Rev. E; 0568-0-0022, Rev. E; 0568-D- h4

-
0023, Rev. 0; 0568-C-0026, Rev. B; 0568-A-0013, Rev. B; and 0568-0- g
0002, Rev. K. g

- j
_T (I f

E
-

# i=; 8 h
- g i

'-

2 r

5
,
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Page 2 - Certificate No. 6722 - Revision Nc. 7 - Docket No. 71-6722 k
1
i

:

F

[ $ 5. -(b) Contents [l L

_ h (1) Type and form of material
-

Solids or solidified waste, meeting the requirements for low specific p
H activity naterial.

[|,

E L (2) Maximum quantity of material per package

- !i Greater than Type A quantity of radioactive material with the weight h
'
t

a of the contents (including containers and shoring) limited to 18,000 L:

atts.R E G g h
pounds and 20 thema

j 6. (a) For any package co.nt3h n'g water and/or organ pgubstances which could [::;

radiolytically'geperhte combustible gases, detemination must be made by j::#
:j tests and measurements of a representative package such that the following L

- H criteria are siit over a period of time that is twicVthe expected shipment fL
- ~7 U-:1 time: *

0) .V.N '' f. !-:

The hfdrogen gIpe^r(ted nust be limited'k[a molar"

(i) uantity that would [iy

mab1d,jases) of thRsec'ondafy(gr egdiy$ Tent limits f6r other inflam-be no more than St by' volume' S
-

G
3j contAi (ghs void ifepresent at STP 'r

[ E!
(i.eQno more tharb .063 9'"mo1(s/ft E{t14.7 psia'ar.d70*F);or

|
!

y 'y-% 'b ' J
_

y w J 2,

- j! (ii) The secondary,jontajne 1 as tyzmust',b6 inerted with a diluent iL *
to af5dre thatj oxygenipus d1to 5f by' volume in those portions i

- cka'geTwhich cogl | {y| 1
_

j of the drogen g' eater th'en 5%. 1r
; r~Mpj g | Qafor1 transport, I>he secondary container !

v >

k For any package deliveredito4 cart t

$ must be prep'ared foIshipitientrinljheksame mariner in which detennination for |[ (; gas generatio'n]s made. Shipmenp perfo'd bsgins whepthe package is prepared i

(sealed) and nust[be completed withiif twice the ippcted shipment time. iy

(b) For any package sh ed gjthin 10 days of pr,epar tion, or within 10 days
after venting of drums orgothdr, secondaryT,ontainers, the detenninaticn in !

- m

; h (a) above need not be made, a'nd thi time restriction in (a) above does 'not |
; ( a pply. j
: i
; 3; 7. Dunnage must be provided in the shipping cask cavity sufficient to prevent !
"

_ 1 significant movement of the inner container (s) relative to the outer packaging !
g f under normal conditions of transport. j
-

i
-

!

'
i
!

7 ;; ir --

i
I - h
=- -

!
-

I.

h . !

I i
r I
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*1bC. FCrts sin #*
CONDITIONS (confonued)

I

h[ Page '3 - Certificate No. 6722 - Revision No. 7 - Docket No. 71-6722
\

ij [,
8. Operating procedures must assure that:

{

f|
(1) All threaded pipe plugs in the cask are sealed using an appropriate h

g sealant. t
l |j

Aj (ii) The space between the inner container (s) and cask cavity must be dry L

{ prior to delivery to a carrier for transport.
[

j/ (i 9. Prior to each shipment, the package lid seal must be inspected. The seal nust
be replaced with a new silicone 0-ring if inspection shows any defects or every L

I twelve (12) months, whichever occa s 'i t

I 10. All eight (8) lifting s k ust be shr e e appropriate. covers prior
| to transport to preven use as tie-down device /

{ff 11. The package authori[M by this certificate must.be trant rted on a motor vehicle,^

1' railroad car, airdP4f t, inland water craft, or hold or,,d Dofaseagoingvessel t
j assigned for thgle7 se of the licensee, e'{f g Ix

f 12. The package autbized bh is'qertificate is/fi approvedforuseunderthe L

(gj general licensk-provisionsJdQ0jCFl6 71'. 2. d b

/ j1 O t1:
Expiration datel.' November;3 ,1985, we ' j

e" +. --
XI 13. t['

} -- C ' t- jf
g vf I4 3 - o

hEFE t |t Ch .$''j,,.hf' f ||
^

Tennessee Valley Aut h ty ap6h ti6n'
i: ; t ly 9,J9 f

I d vyx + by .$7g+
-

c
10,197k CSupplement dated: Febr |

ATCOR supplements dated: h er 29 and N$vember 5,197

SJgUCLEAR REGULATORY COMMISSIONg F0 THE

! gwoS A i
7

| Charles E. MacDonald, Chief
q Transportation Certification Branch L

i 1 Division of Fuel Cycle and i
4 Material Safety, NMSS l

. | 5.11 34 I

r,Date:'

g

| L

1 1
I I

I l

| 4 I
. I I

| t i
: n L

R
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N! 'o.5 """I CERTIFICATE OF COMPLIANCE
" " " ** *

Cr R 7' FOR RADIOACTIVE MATERIALS PACKAGES
I
g i a cERTaicATE NUMBER D HEvtSION NUMBER c FACMAGE IDENT#tCATiON NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES

r 6744 6 USA /6744/B( ) 1 3 |
k 2.eREAMetE !i

|| a This cert.f.cate is issued to cert fy inat tne packaging and contents described in tiern 5 below, meets the appucabie sarety standards set forth in Title to. Code !( of Federal Regulations. Part 11, ' Packaging of Radioactive Matenais for Transport and Transportation of Radioactive Matsnal Under Certain Ccndstions."

4: b Tn,s cerne.cate does not rew ine consignor from cornonance .itn any reau,rement of ine reguianons or ine u s. oepartwent of Transportanon or otner i
t appocabie reguiatory agencies. .nciud,ng ine government or any cwntry inrougn or .nto wn.cn ine pacmage wm be transported. j
di I
di >

* 7'EPAA'$^a'v','2.'.**".J' A%r."s " 7 E AN
"' ^ ^ ' " " ^ ' " " "

b T E F CAT E 'O A L CATION

( Teledyne Energy Systems Protective Packaging, Inc. application dated
4; 110 West Timonium Road March 25, 1975, as supplemented.

[ Timonium, MD 21093
71-6744

k
i c. DOCKET NUMBER

, 4 CONDITIONS I
i This certifican es ce%rional upon falfilhng tne requirernents of 10 CFR Part 71, as apphcable, and tne conditJons specified below

|

; (a) Packaging |
5- '

'

!

I (1) Model No.: 6744 I
,1

!
,

(2) Description '

((
.

(f
The packaging consists of an overpack which provides' thermal and
impact resistance for an inner. shielded cask. Each packaging consists f[ of an outer overpack of two concentric right circular steel cylinders g,

W with the annulus filled with 5 tol9 inches of .polyurethane foam (U- p3'; 2333) on the sides and 10.5 to 19 inches at the ends; The overpacks M i
*

are split in the middle and joined by flanged closu'res to completely N,

enclose the lead shielded inner cask. The inner, cask consists of E

right circular cylinder with steel-encased lead, shielding and bolted, |Neoprene gasketed closure. Three (3) overpacksLand eight (8) shielded y
casks comprise the authorized packaging'. Dimensions and maxirnum B,

' weights of the three overpacks are as follows: ii w g

Overpack Dimensions Gross Weight (lbs) |
'

Ni 32340-1 79.5" dia. x 105.7" high 35,000
3j

4 32340-2 77.7" dia. x 100.4" high 35,000 g
-- % 32341 38.5" dia. x 76.5" high 6,500 N

it N
'I' (3) Drawings |l

1
Ei The overpacks and shielded casks are constructed in accordance with y

| the following Protective Packaging, Inc. Drawing Nos.: N

N

! Package Overpack Shielded Cask N

Ei

g 1 32340-1, Rev. B 32216-3, Rev. D |
gl 2 32340-1, Rev. B 32216-4, Rev. D I!

3 32340-2, Rev. B 32216-1, Rev. D i
4 32340-2, Rev. B 32216-2, Rev. D 3

5 32340-2, Rev. B 32133, Rev. B I
y |6 32341 Rev. B 32151 Rev. A

7 32340-1, Rev. D 109-5500025, Rev. B y
g|q 8 32340-2, Rev. D 109-5500024, Rev. B y
qu _ _ __.--
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1|| wx m " * ~conomons ccontinued t
ll i
11 ' Page .2 . Certificate No. 6744 - Revision fio. '6 - Docket No. 71-6744 L

% E

t
6 L
l' til 5. (b) Contents
||

!g
,

E

lj (1) Type -and form of material i
I E

| Radioactive material, as solids, in normal or special form within lead j
q, shielded casks which are enclosed in an appropriate overpack. g-

(2) Maximum quantity of material per package r
I: ' t

'

l! Themal decay heat not to exceed 10 watts for solids that will not lEl to 300*F and 5 watts for other solids. I

f|i
decompose at temperatures up?t6'' exceed the generally licensed mass fFissilematerialcontent}'not

| limits and Fiss,il41 Clash sp5c'ifiedlittA0 CFR $$71.18, 71.20, and p

I, 71.22. ev Vi . 5
< \> Y iI;

For any packag'edontaining water and/or organic s/sEl 6. (a) ubstances which could E

f radiolytically generate combustible gases, detennir'1ation must be made by f
j tests and measbrements of a representative package'such,that the following !;

|
|L criteria are;) net'overjageriod of time thatris,twice the expected shipment jg

i time: Qj Qm / / 1x
li L M (N [ /y 2 r/ I*

s
d (i)

mablgJases)?of the&by( olume,,(or equivalent limits'for other inflam-The hy(drogen generated must'be , lim'ited?to a molar quantity that would[
Ii

f' be n6 more than;5%
secondary contaigerigas void iCpresent at STP gc

4 (i.e., no moreithirr0.063 g, moles 7f t cat 14.7 | psia and 70"F); or rW >$ / ?t}|{ M i > t(ii) The se$ondary>1. N 2|dl cask {, cavity must be inerted with a diluent
I -

l container a Ij
d to as$ure that20xygen ~ li I

of thdi packagegich;jnust) p'mited to 5% by volume in those portions(
i

f chul a hydr 6 gen)greaterjthan5%.
b h(1. \ ,y

Qf transport,.) he secondary container
V

delivered to aigarrjer for# eAl J |
| For any packagef t r

|| must be prepared for shipment in the''same manner i$which determination fcr is
i gasgenerationisp5fe. Shipment period beginsp,en the package is prepared i
I (sealed) and rust be completed within twice,the expected shipment time. I
I -

For any package conte.ining mterials)with radioactivity concentration not {*&4fL .<

| (b) g

i exceeding that for low specific e:tivity material, and shipped within 10 t
I! days of preparation, or within 10 days after venting of drums or other |
|| secondary containers, the determination in (a) above need not be made, and |

| the time restriction in (a) above does not apply. [

| 7. The package authorized by this certificate is hereby approved for use under the f
I general license provisions of 10 CFR 971.12. |
1 1
I 8. Expiration date: November 30, 1985. I
I L

I I
I I I

I | 1

I I !

I i
i l
i i ;

I I l
N 288 I i
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CONOITIONS (continued)
I 't

| .Page 3 - Certificate No. 6744 - Revision No. 6 - Docket No. h71-6744

I
f l'

| REFERENCES

| Protective Packaging, Inc. application dated March 25, 1975. I
I :tI Supplements dated: July 21,1975; and July 2 and November 11, 1980. t
I| t

| FOR THE U.S. NUCLEAR REGULATORY COMMISSION [
t [

* ^? %

Che7as b
Q' CTrinsportation Ce/ld, Chief

n-

| rtific tion Branch I
Division of Fuel Cycle n fq

| D Material Safety, fNSS [

fDate:

( gW // A j
( w w i
ji s e cm) cl O t

Li /'' 9.1 O |s! 4
w t Q '^""(~

- 3 , p?. g jF
;_

s &n%a~~S$s
tish T T., f,| w g |M,w

w n[ % ,#h#r
r

{ k G |O
e. < ,

! /Y f
I O + |s v
; 'p re * * ^^ l,
I ti ii I| t
1 i
I I
I II

II
Jl 1

1 L
|

Jl |
I I

I ,
I I

I '

|
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U.S. NUCLEAR REGULATORY COMMISSION

i@l
I; NRC FORM 61s CERTIFICATE OF COMPLIANCE<e ni

E j '' C'" " FOR RADIOACTIVE MATERIALS PACKAGES
Et

1 a CERflFICATE NUMBER b REV8SION NUMBER C PACKAGE tOENTIFICATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES

'

6745 4 USA /6745/B( ) 1 2 y

9 2 PREAMBLE
a. This certificate is issued to certefy tnat the packaging and Contents described in item 5 below, meets the applicable safety standards set forth in Title 10. Code g||

of Fede.ai Regu*ations. Part 71,' Packaging of Radioactive Materiars for Transport and Transportation of Radioactive Material Under Certain Condations *
;

N
b Th*s Certificate does not rel5 eve the Consagr or from Compliance mth any requirement of the regulations of the U S. Department of Transportation or other Iapplicable regulatory agencies. rnCluding the government of any Country through or ento which the package mil be transported.

E

N
,

-

I
! 3 THIS CERTIFICATE 18 ISSUED ON THE BASIS OF A SAFETV ANALYST $ RE PORT OF THE F ACKAGE DESIGN OR APPLICATION }j
- a PRFPARED 9r (Name and A&fressA D TITLE AND IDENTIFrCATION OF REPORT OR APPLICAflON

! GA Technologies, Inc. General Atomic Company application dated |
i December 16, 1975. .,

q| P.O. Box 81608q San Diego, CA 92138 m
W('
5

$ c 'oOcsNuusta l~ d- 71-6745
r, O c-

;
-

- - /,.

!,,
.

- 4 -,
i 4 CONOifiO,~ sin.s ceri. icate is cond.i.onai upon fumn.no ine reac,,. s

v) i em.eis of io Crn Part ri, as appiscabio. and ine ced.fsons specified beiow g
% 'm B4s

4 (a) Packaging g% Q R

$ x N N

3

(g!
'l (1) Model Not:, FSV-2 ' c- ji

,

,-g,. -s
!pl(2) Description a _~

/ *p&- ,
, '^

The package consists'of a right circu[lar; cylindrical [ containment%|g
,

4| t~ lIi ' y;? > h:'

q
p'

(;
B# vessel' enclosed in a removable _plywoodfoyerpack. The-containment
Bvesse1[is carbon' steel:67-3/4 inches long by 44 inches;0D with minimum

3-3/4-inch thick: walls. and! ends!TThe' closure'is'.gasketed (asbestos) |
4 and secured by twelve, 3/4"-10!UNC' bolts. ' Contents are enclosed y

~

4
within an additional _ gasketed steel [ inner vessel whichTis positioned n

4; witnin the containment vessellby ferushable! spacers docated at the top I
d and bottom.' The > laminated plywood oveFpack is 94,1.nches long by 70

|@h$| inches in diameter and'providesi a minimum 8-inch thick cover around

f the containment vessel. The' overpack is lecured'through the base by |
~

sixteen, 3/4 ' inch; diameter bolts. The totalrweight of the loaded q
(q! package is 18,200 pounds. y

,

*

H| e : <
.

(3) Drawing 'y "a,

f The packaging is constructed in accordance with GGA Drawing No.

{ T1601-452, Issue H. |

di i
R(,
B

dj i4
(!

I
nt i

d'!
jb
jb

(! B(
a:( i
# h

I
N

e! N(
ut'
!I 290 I
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i
Page 2 - Certificate No. 6745 - Revision No. 4 - Docket No. 71-6745 |

|m
II N

-

4 N

d| 5. (b) Contents i

||j
i

(1) Type and form of material |d:

d I
4| Contaminated metal equipment. p

,

f (2) Maximum quantity of material per package
|
>

4|. Not to exceed 5 watts. .Ng

|$
p

d!

dj 6. Prior to each shipment, the asbestos ]idrgasket shall be inspected. The gasket
'lj shall be replaced with a new gasket 'Jf inspe'ctipphows any defects or every )W3

{lNi twelve (12) months, whichever occurs first. (^4 i|
{! 7.The package authorized.6y,"tfis certificate is hereby approved for use under the

( V fg
||q | |

t general license provist'6ns of 10 CFR $71.12. (.) y
n Y.. & \>4 8. Expiration date: February 28,,1985. A ,1

.n
/e

(h AkN 'Y ()
*s ~9 fy+

|!
|

, ~;
g- 6 .v u i ;) & ,
(| q+ (~ REFERENCE"A371 O;

ie ,xg~ n s; n
General Atomic Chmpany ap' plication' dated Decembe 16} 19744 h'

If (fj
.'

MTITI # ,< %*Q,d]o>^s-Q"#F0FTHE |
'

%
q!

'NUCLEARREGULATJ0YCOMMISSION y

? * h;:| & &[EM MacDoMald,PAOcal/|

b |
$ t
9| '/ CharleE hief E

h '
Trans~portation Cert { ation Branch |q! h , Division of Fuel Cyc e and y(j "% Jiaterial Safet$, NMSS I3

$'i; Date: SEP n * 1983 II' TC 'iI '' '

4 1

4; 1
1

(; p

d| W
I
W |
4 I
4 |
4 I
di

I
l N

n,j I
4

n

d)i I
n(I

* I
i

< |
%
4-

N

u
4 I
| |
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n a LATony co so i

1 CERTIFICATE OF COMPLIANCE ,I-+an 1

|; u cra r' FOR RADIOACTIVE MATERIALS PACKAGES jI
i a cenTw,cATe suMsEn a REVISM NUMBER G PAcMAGE IDENTI,1 CATION NUMBER d PAGE NUMBER TOTAL NUMBER PAGES

6771 7 USA /6771/B( ) 1 2 g !

% e Pedu'sa K

a in,.c.n.r. car. .ssu.a to cere,e enai tn. packaging no content. o scno.o in nem s e.io.. m es tn.appocaineiafety siancaros set tortn in ritie to. coa. |p- v
of F oeral Regulations, Part 71." Packaging of Radioacthe Mater als for transport and transportation of Radioactive Matenal Under Certa,n Condetton. " |

|!I n in,. c n.eicate oo. not ,.i.... in. consignor erom come anc. . m any reau rement of me reguiai.ons or m. u.s o.panm.ni oe iran.ponation or omer I )
It aps.cani. e.guiaiory ag.nc . .nciuo.no in go..rnment or any country inrouan or ento n.cn me package ..ii be eransporteo E

EIF

!|
E
/ E

< * T'40s'#/~'a.'"/JO/,0"*** '''""''**"*'t'TM'A'o*A3'"#T #*#Li"oPo,'f#,"cATio,,
|I

' I
i
1; GPU Nuclear Corporation Metropolitan Edison Company application |uj

1 P.O. Box 480 dated April 27, 1981, as supplemented R

l|i Middletown, PA 17057 k
1 1

*1
! y, O |i: r 71-6771 I,

4 . . occan uvueca - 4 r ;

j3
% u'

] a conomom
,

,,

rn.. c n.e. car. . cono.t.ona upon eum no in. r.qwr.p.nti or to crn pan ri. as aps.c o# ano in. cono. tion in.civ..a wo. g

}6 (a) Packaging V 'q
i (1) Model NO T SN-1

.f V) -
- |f

'

|
:1 (2) Description ,p.

I'

1
' .,(

|IA shipping containerifor radioactiv'e waste. The packaging consists of
:}'1

N-
~

an outer container which is. a 4-inch . thick right circular cylindrical l|steel _shell. The cylinder is 80 inches in diameterJand 84 inches high ly
3 with' a welded ' bottom' plate .and.a cover secured by 24? l-1/4-inch 'I
:1! diameter steelfbolts'withia silicone rubber 0-ring.7 ' Impact limiters I
;l; consisting of , shock:absorbingjfoam clad in 24-gauge- stainless steel jI

~

I{I
il are provided at the top and bottom 'of the = container: The remainder of
j the cask.'is surrounded by'a one-inch 11ayer of canned insulation. The
G maximumjeight, including | contents, ,is .60,000 pounds. jy
d '* Io 4 '. ..<

'f (3) Drawings * /,|-
'

!Is
;p n . ;g

The packaging'is constructed in accordance with SUNTAC Nuclear Corporation k|
1

di Drawing No. B-08001, Revision E; Wilson Manufacturing Company, Inc.,
Drawing No. 73-8333-B, Rev. A; and Rilco Manufacturing Company, Inc., py!

] Drawing No. 72-A-124, Rev. O. p
'

[ R

3| (b) Contents I'

f);
I

(1) Type and form of material |
J h
] (1) Greater than Type A quantity of radioactive material of nonfissile I
h classification as process solids, either dewatered, solid or ,1

y solidified, in leak tight secondary containers; or I
:i E

:i (ii) Greater than Type A quantity of radioactive material of nonfissile |
4 classification as contaminated or irradiated solid material, such y
1 as spent reactor internals, in leak tight secondary containers. I

|
y (2) Maximum quantity of material per package. I

I
I5,000 curies I292
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cO* D1TtoNs (continued)

f Page 2 - Certificate No. 6771 - Revision No. 7 - Docket No. 71-6771 |
$ A
f tu
q 6. (a) For any package containing water and/or organic substances which could in
l radiolytically generate cebustible gases, determination must be made by |Hj
E tests and measurements of a representative package such that the following

i|kh criteria are met over a period of time that is twice the expected shipment
4 time: g
d' tr
d (i) The hydrogen generated trust be limited to a molar quantity that would 5
Si be no more than 5% by volume (or equivalent limits for other inflam- %

f mable gases) of the secondary contaiger gas void if present at STP
f(gj (i.e., no more than 0.063 g-moles /ft at 14.7 psia and 70*F); or

e| (ii) The secondary container and cask cavity must be inerted with a diluent y i

>-~
g

to assure that oxygen must beyl:imited to 5% by volume in those portions(j I
s )

j' of the package wh co4Td have hydjgen greater than 5%. gj

For any package defiy\ered to a carrier for trhnsp, ort, the secondary container
t

i|
< -

}4' mustbeprepared}smade.dr shipment in the same manner .in,A ch determination forI |

i

hi
q gas generation d Shipment period begins when the package is prepared !

'

s
( (sealed) and Isift be completed within twice the expectAd shipment time.

!>' i

f y h . '/ ') 1

$r i (b) For any package conta ing materials with radjoactivityloncentration not ,N
|

exceeding,that for To pocific activitygat'erial, and shipped within 10 h |

f days of preparation, '6 W(thin >107dajs ef ter;ienting of'dtums or other
l(containersCtfie detemin'ation p( the time restriction in'( )(above1dohs p\iitf(a)/above neeDot be made, and

secondaryc
6t apply. 4$'

}~ ML ,/, $ IIAs required, shoging inust be'Tp.lece$betweenf4
(
|$ 7. athe icontents: of item 5(b)(1)(ii) and N

(g secondary conthiner andi hetsec'ondarf c64thiner(s)'and'the cask' cavity to limit I'

t

movement during accidei)tMofditionk of" tfahiport, fT Q |h USW e .,Prior to each shipment, the pa;/S@L LkMOL'fd'silTecneirubber Ohtng nust be inspected.4
ckagin p$| 8.

The 0-ring nust be re laced with ainew siliconej04 ring [if. Inspection shows anyj
li

defectsoreverysfx ) months, whicheved occurf first i
i

9. The package authorized tIy)this certificate is hereby pproved for use under the
! 3enerallicenseprovisionsofyl0CJR97,1,12,ff y

7
4

10. Expiration date: July 31, 1986. g g# 3.(
p;

p
p

|REFERENCES

! Metropolitan Edison Company application dated April 27, 1981, p

,
GPU Nuclear Corporation supplement dated: December 20, 1982. I

h

i(
FOR THE U.S. NUCLEAR REGULATORY COMMISSION

,

! $4AA
(M Charles E.

cDonald, Chief I
Transportation Certification Branch I

h Division of Fuel Cycle and h
% Material Safety, PNSS y

$ JUL 0 51984 8
d Date: 293 h
4 I
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c5r CERTIFICATE OF dOMPLIANCE **' " I
" '" "" "

'*C'""
FOR RADIOACTIVE MATERIALS PACKAGES |I

} i ocERtwicAfg Nuta6ER te HEvi$ SON NUMBER c PACN AGE IDEN7NICA flON NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES

6786 3 USA /6786/B( ) 1 2 u :
e

71 2 PRE AMBLE ! l

|

J|
a This certebcate is ensued to certify that the packaging and cor tents descrebed in item 5 below, meets the apphcabse safety standards set forth in Title 10. Code |

of Federal Regurahans. Part 11, *Packagmg of Rad oacteve Matenals fee Transport and Transportation of Radioacteve Matenal Under Certam Conditions? | )l
};i

b This ceri.ecaie does not re,en the cons.or or trom comphance with any requerement of the regutai.ons of tne u s Depariment of Transportation or other 'I j
appbcable regulatory agencies, includsng the government of any country through of into whsch the package win be transported I '

]j il- Ii
1:

1

1! ' 7'e,'e',"A!'E^e'v'/Ja2e'"a'8?",O*'''' ' ^ **''" ^"'"'*."'|T!"l%o'Io'E0%"!!'o%$,ir,"O @fAZarioN I
' ' ^

]p Department of the Navy Aerojet application dated February 18, 1971, |Naval Support Force Antarctica as supplemented. y

J|
FP0 San Francisco, CA 966011 g

I

- .d NuR E G71-6786 |t .

f a coNOITIONS _\ V ( p=. |
Th.s cerievicare is cond,t onai upon run n.no tne reqc.re,rnents of 10 CFR Part 7t, as apphcable, and the cond4ons specifeed below

O(a) Packaging -

i@ G in
i

N (1) Model Nos.: URIPS-8A and URIPS-88
,

' '/ l
f J"' ', g 'N< f i|

^
|

p (2) Descrip' tion 'mN O O g

The pacjages, thennoelectric,ge;? ? [ /d .
6 iR\ b i h kl'

1 nerators,'are 28.5 inches in overall N'1 height, with an outer.diameterc of319.14 inches and total weight of I
'

s

appro61,600 pounds,%The componentsfinclude a depleted uranium I
f shieldr(470 lbs.)', a' steel [ housing? cove'r~ bolts '(recessed and caulked |p over),'an electhical adaptor."'coolingifin system, and[ cylindrical fin g
f guard, stiffened Lby 'eight"H6s 04 the ,inside's'urface.s The housings a
f are equipp'ed withti.lf ting:and tid 'dowMdevices. Ths fiodel No. URIPS- J1 88 differs from Model! No. URIPS-8A sin the < electric;c6nverter s3 stem.t I
l,j The thermoelectric genArator may be' secured in a ihipping frame identified I
f in Drawing 'No|, 138459. %th'

N.Q * |
'

li '/T I
)! (3) Drawings / s y

1! U4 f, I, s,
lj The package is constructe'd in 'accordance with the following Aerojet Is

Company Drawing Nos.:
|

)|
1138441 8-Watt URIPS-8A Assembly |

1 1138442 Generator Housing i
1 1138457
1;' Cooling Fins I

|
J I
1 b
1 I
I I
1 b

f Iq Is i
I

-

1I

I

i 294 s

I I
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c mm e u. "*""C"" " ^""' " ' ' * "conomons tcontmuod>
'I

| Page' 2. -Certificate No. 6786 Revision No. 3 - Cocket No. 71-6786 |
1 I

il |
|5. (a) Packaging (continued)

|
|| 1139240, Rev. A Fin Guard h|| . .1138245, Rev. A Shipping Package URIPS-8 g
gj 1139246 8-Watt URIPS-88 Assembly I
lj 1138459 Rev. A Shipping Frame-URIPS-8 jII; 113844S, Rev. B Top Cover

!|I[| 1138444 Bottom Cover
| 1138437 shield Uranium

y
q 1138436. Fuel Capsule ni 1138435 Fuel Liner Ig R Es-2 wipid Piusi 1138440 g i

Insdiagiopl 1138453

||i
I

1138455 Q Copper h ,
|

(b) Contents O |
p\
l W ,,$ K

(1) Typeandgrm'ofmaerial , A |
'

| StrontjbM90 titdnat doubly. encapsul.a Ichmeetq\he requirements j
/g! of special fonn radioacti.ve mat'erial[ '

p

Maximum quantity of. niake/[" ( \ J' Oq i $' #'I (2) irialLper2 pack ei : If H (M Sb
- c

./ u" ,/e
|{ 56,850g. oj .:ge,'e

,

general license p/rited b7(f h[10;CFgl714,12.tw[hereby apdr'oved "f[r use under the|
6 The package autho t certif cato.1s

oyisions of. ik/L (O(1|
iQ) vt% , t yj un M

July / , f985.b M/ N N /Mjf; ^\b
|

1 7. Expiration date: # 31 I,1 ' M, t @ li. / () yn -

| I) REFERENCES !
j Aerojet Nuclear Systems Compan/ p)Icathd$fedFebruary18,19/1.
|| Supplemented by Naval Nuclear Power Unit letter dated: December 10, 1971, and

f|
Oak Ridge National Laboratory dated: December 28, 1972; and February 27 and || March 27,1973.

g
- 1;

li I
M FOR THE U.S. NUCLEAR REGULATORY COMMISSION I

i

h 8/a+Ab |5 g Charles E. MacDonald, Chief
gi Transportation Certification Branch I

E Division of Fuel Cycle and If Material Safety, MiSS
|

SEP 0 61983 !Date:
3

1295 |
t

. . . . . . . . . . . . . . . . .I. - - . . . . . . . . . . -
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" " ""5".5,""" "' CERTIFICATE OF COMPLIANCE

|4 '0 0'" " FOR RADIOACTIVE MATERIALS PACKAGES 4
D REvlSION NUMBER c PAcuGE IDENTtHCADON NbM8ER d PAGE NUMBER . TOT AL NUMBER PAGES

4 s a ciRr ncATE NupeER

f 9001 20 IISA/9001/B( )F 1 6 ;p

t , ,RsaMmE it
8| a in,s f.ertificate is issued to certif y that the packaging and contents described en item $ below, meets the apphcable safety standards set fortn in Title to.Cnde {I

@,p4 o, rederai negoiations eari n. - Pao g.ng or nac oacn e Maier.a.s for reansport and transportation of Red.oact.v. uaienai under certa n cond iions.-

;4, o in.s ce,nnce 40.s not ,ene.. tne cons,anor irom cornpi,ance . in any requw. ment av ine regvianons oe tne u s Department of Transportation or otner
appi, cab.e regwiory agenc s nciud>ng ine gove nment o' any country enrovan or ento aneca 'ne paoage win be traasported

'i , i

f[4;
' "."J!,".'M'#1'.'*.1, f0' "" ' '''"" ^**'""T?7fNJ,"dOMc'Mo~''#M"o^G'G?." caro.'

General Electric Uranium General Electric Company application dated j

4 Panagement Corporation October 8,1979, as supplemented. t

fi. P.O. Box 508
Sunnyvale, CA 94086 i

k 71-9001 s. occur Nuuoc,

;
4,Y

.__
| in,s ceri.ncate is cond i.onai upon ruininna ine requ.,em.nts of to cFA Part 7 t. as apphcable. and the conditions specified be6ow !

4

i

A5 (a) Packaging !
( i

5
(1) Model No.: IF-300 p

t

t
1

|hR(2) Description
h

A stainless steel encaseu, depleted uran' tun shielded cask. The cask k

j!p!g is cylindrical in shape, 64 inches in diameter and a maximum of 210
p inches long with maximum cavity dimensions of 37-1/2 inches in diameter
di by 180-1/4 inches long. Shielding 'is provided by 4 inches of depleted lp

k uranium, 2-1/8 inches of stainless steel and a minimum of 4-1/2 inches jh

4 . P@j
A of water. -

f Two closure heads are provided for'the shipment of BWR and PWR fuel
$! a ssemblies. The heads are 304 stainless steel forgings and end plates !p
4
4 which encase the 3-inch thick depleted uranium shielding. Either 'n

closure head may be used for packaging solid irradiated hardware.

j!,{!
The closure heads are secured to the cask body by means of 32,1-3/4
inch studs and nuts. The cask is sealed with a metallic ring gasket.

1 :

y|)| The cavity is penetrated by a vent line at the top and a drain line at t
the bottom. These lines are sealed by bellows seal stainless steelt

Li globe valves and valved quick-disconnect couplings. The vent line is il'
'l also equipped with a 375 psig relief valve or a 350-400 psig rated ji

h rupture disk. All valves are housed in protected boxes on the cask y

74|
exterior, p

il N

# h

4|
.h

< E

e$

4
< >

>
k

q! h

(li I

d! 296 I
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| ?** CONDITIONS (continued) U " ' '' # " ~ " " * "

. I, s

. Page 2 - Certificate No. 9001 - Revision No. 20 - Docket No. 71-9001 I,

I

I, :.
.

i
| _ 5. (a) Packaging (continued) I
: . I

j
_

(2) Description (continued)
|

Neutron shielding is provided by a liquid-filled, thin-walled, corrugated |
} containment on the cask exterior. This cylindrical structure is ij separated into two longitudinal compartments, each equipped with two I
j expansion tanks, fill and relief valves. The fill line from each I

d compartment is teminated by a stainless steel globe valve in a protected I

box (separate from cavity bogs),on the cask exterior. The vent line |from each compartment go t&jo-e{ on tank which is provided with i
,

| a pressure relie *- e at 100 gg
The cask has types of fuel baskets whi denbeinterchangedto I
accommodats \drious fuels. The PWR basket holo 7 assemblies, the BWR Ie:

basket h 18 assemblies. The BWR fuel basket be provided with |
:

supplem ry shielding (depleted uranium),ne3r ask closure.
,

g

: Thecahjisshi izontallywity' 'ttom suppqrted in a tipping I

cradlQetween two tal.s;and 3 thy riend resting in a semi- I

circulay saddle;|ih r end-i$ p tothesadqfe The cask I

hefrastiggo\n 37-1/2-foot 16,ng by 8-foot |
a,

'

suppopt; are weldedit fq'

wide f,ructuralasteel kidEThe sk
of. diesel e$talled on it an
alsopave iauxil 4ty coolt sys .. cw rtil ngines driving two i

blowe Dwhic K( ch,arge/ + Wib
cask vi common > ucting.) '

k
' Lai 09he' corrugate'@ surface of the I3

9stallaticirnor ration of all or I
'(r

part of isau'x$.tiryg i i n g p requir t of this package I

pjtQ gf |
approva a

The entir[ca k and cooling,pystyt is ered ya retractable aluminum |
enclosure. E cess to the enclostire is via lo panels in the side I
and a locked pfp in one end.

Although the(ighway, its principal mode% del No. IF-300 cask can I
be transported fbr s ort distances on h I
of transportation isp$y r il d.g

i .
1 The gross weight of the cask is approximately 140,000 pounds. The a
! skid and other external components weigh approximately 35,000 pounds.

|
j (3) Drawing

|
The Model No. IF-300 shipping cask is described by the following |

| | General Electric Company Drawing No.: 159C5238 - Sheets 1 thru 2 I
j ; Rev. 3; Sheet 3. Rev. 5; Sheet 4, Rev. 6; Sheet 5. Rev. 5; Sheet 6, I

Rev. 5; Sheet 7, Rev. 4; Sheet 8. Rev. 5; Sheet 9. Rev. 4; Sheet 10,
|

,

| Rev. 5; and Sheet 11. Rev. 2.

I

I
. |

297
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| CONO|TIONs (continued) |

II [
I L

I Page 3 - Certificate No. 9001 - Revision No. 20 - Docket No. 71-9001 [
n, - ( i'

Il {

gj .. ( ,

I; - 5. (a) (4) Basic Components [ l
I [ i

lI The Basic Components of the Model No. IF-300 shipping cask that are
important to nuclear safety are listed in Subsection 10.5. (

L

I| (b) Contents [|
l [

(1) Type and fonn of material {

[[
I: (1) Irradiated PWR and BWR u anium oxide fuel assemblies. PWR assemblies

may be shipped wi(h{ar $g}hTcthfdef pins are missing, must not bef|
heif3:optrol rods. Partial fuel assemblies,

that is, asgem61iet from w
.

[|
|| shipped unlessMummy fuel pins are dse#to displace an amount of (
l water equ'al' to that displaced by the original pins. The specific I

|i
r

| power M)each fuel assembly must not exceed',40 kw/kgU and the
i burnug-of each fuel assembly must not exceed)5,000 MWD /MTU. The l

pg

g! miq1mubcooling time of each assembly must~ Do"Mo less than 120 [

q| daft) Prio'r' irradiation, the BWSijnd'PWR ffel assemblies must [

1|
hh,9thefoll ng dimensions an F

cifications.)*
| [

( I

||
g i g@ 'I

IGroup I fuel assemb es ff . 7 Q

$ h[k^6ddU
$d gg 5 !

"""
3

1; Fuel f8tn > pellets e W CQd U02 pellets [
' ,>.,3 x ps 4 [

q|
-

| Claddin tefj N Zr or SS [

* [3 SS J @h (

-

%

[ Maximum .itial' ' ,M
,

gj conten ssemb' y, g3 /
198 [,

Q [|| Maximum i tjglU-235
*

- s

gj enrichment,(4/o 4.0 4.0
[
FI Maximum bundle cross ,j p
l

!

f section,in & 4. %- 8175 5.75
a h I

(I Fuel pin array 4x14/15x15 7x7

I! Fuel diameter, in 0.380-0.460 0.500 0.600 [

f Fuel pin pitch range, f
q1 in 0.502-0.582 0.647-0.809 {

Maximum active fuel f|
I length, in 145 146
i
1: [

|| [

n t

1. (

1| (
p> (

t<

tj [

lt I

gb {

11 299 [

I! I

i _ _ mm _ _ mm ., _ _ m mm _ _ _ _ _ _m_wm_y_m_m-_ mJ'



e---------------------------------- _----------------- E

| [ * * ** CONomONS (continued)
'

||Page4-Certificate'No.9001-RevisicaNo.20-DocketNo. 71-9001
|I!
B

I
k I,

| 5. (b) Contents (continued)
.

|
f Group II. fuel assemblies j
i Ii PWR BWR I
1 I
f Fuel fonn Clad UO pellets Clad UO2 pellets j2
I: Cladding material Zr or SS Zr or SS 'Il'
( Maximum initial U I

ii content / assembly, kg 475 198 i
! Maximum initial U-235

B REG [0g |4 ! 4.0 g
| enrichment, w/o

f Maximum bundle Tross NA jig section, in'h " 8.75 e d.75 gi o of Fuel pin agay 16x16/17x17 8x8
|,lg

% 0.376-0.400 ' 7 A 0.475-0.505Fuel diame,ter.lin,A' N
'

I; . x I

Fuel pi6ipitch range.d
lj

-f II in g d 4 0.~496 .504 2 CO.630-0.645 I
h| Maximumtactive fuel 1 M' W1 O |
f length, in 'dy Ew '150 f - 150 I. ,

P" .M C: % Af ,// I!

h (ii) Solid no'nffissile;1rredi ed h'adware. t 9Atleeded, appropriate I
f component, spacers' must ; bse(dhwhAn Ida' ding irr$ated hardware |
(i

intos,the cask (cavityft 1 M ineyement 6f the contents during
acdident conditions of . r,e(nspo'rtNUst|of a stgel liner is authorizedg

q
i

I! provided: (1)'its outsideldime'ni onbare apprgximately those of Ithe cask, cavity inside' dimensions}W(2) constrWted of single(E
,

i
thickness >of steel plate' With" full penetrat16n welds, (3) thickness I

!! of steel ' plate does not exceed one inch.%nd (4) the liner is |'8
i provided with a drain and vent to insure ter removal. g

g

d) Maximum quantity of m%$- df I
I .i , L

(2) ater141 p,er, pack, age
,1

i

4 -

f (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

| a ssembly. y

I g

Il' (ii) Seven (7) PWR fuel assemblies, or eighteen (18) BWR fuel assemblies. II
I

|t (iii) Above fuel assemblies to be contained in their respective fuel
|s baskets as shown in GE Drawing No. 159C5238 - Sheet 6, Rev. 5. gI
II (c) Unloaded package - contents and maximum quantity of material iI
i

1

8 Greater than a Type A quantity of residual radioactive material consisting |of mixed-fission and activation products adhering to interior cavity and
L' fuel basket surfaces. i

l i
II (d) Fissile Class I I

| |299
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''' conosisons tcontinueo)

{Page 5 - Certificate No. 9001 - Revision No. 20 - Docket No. 71-9001

k
1

f 6. The end of life total calculated residual gas that could become available from |W
(

){
N the fuel pins must not exceed 0.23 lb moles for content 5(b) and individual
j calculated fuel pin pressure must not exceed 2,500 psia, at 900*F.

y
g| 7. The maximum gross weight of the cavity contents must not exceed 21,000 pounds. 'y
q

W |5
n ! 8. For the contents described in 5(b), the cavity fill specifications mst include

)/j
4
I the followin : An air void must be established such that not more than 1.0 cu
"k ft of water corresponding to a bulk water temperature of 70'F) remains in the
q cavity. The licensee must take sufficient time-temperature-pressure data to 4

S|y>
q ensure that the cavity pressure will not exceed 45 psig, and that the average
4 cavity wall temperature will not exceed ;210*F.during the 130*F day with no

M C G / f,$ auxilary cooling. f
( C- #; )%

f9. For the shipment of irrad.I'ated fuel assemblies, the cas,k cavity (containment j
g vessel) nust be promptlhinerted following removal of the ' water from the cavity. jg
g The cask cavity must be purged at least three (3) times with argon, nitrogen, or j
$; helium. Each purge Vdlume must be equivalent to or greater.than the cask cavity ,p

i volumo . Af ter thegfinalspurge, the cavity must be promptly filled with argon. )l^
nitrogen, or helium-at 1.0 atm pressure. on t

|j
;

[LJ %p jy - p

.f10. Known or suspected-failed fuel) assemblies 1(rods) 'and fuel with' cladding defects p

k greater than pin holes and hairline' cracks are\not authorized. !

)!>
~

t 7 \ ', 'l'%
f Prior to each shipment, the licen'see!.LwLmust confinhthat the caskf~ls properly

m

!@)11.
k sealed by testing <as specified'in^ Subsection 11.3.3.1.

' ~ I..

A .m, %ji aL'

f12 The cask contents ,shall bd%1'imited| j } ;f.j 'nEer normal conditMs prior to|?
|4

.na u
transport, 62 times"the neutr' ri dose;rste plus:6'.3 times theigarima dose rate h

.

o s

' feet from the~ side of the cask W
-

; will not exceed 560/ mrem /hr(at k distance' of .(6)T a(10 feet from the cask center-line).o ?> in,
;

1 sy ;gu -

L4; 9e, 0 33 ~

j|pj13. The neutron shielding tdiks,must be filled with approximitdly a 50/50 volume
percent mixture of ethylene' glycol and water during the' months of October through

4( _f ,pMay. S ,, , ,
p4

,

, 14. In addition the requirements of Subpart G'of lb CFR Part 71, each package prior I
>

1 to first use nust meet all of the acceptance tests and criteria specified in
y Subsections 6.7.6.2,11.3.1.1, and 11.3.1.7. j
( p

15. Each cavity relief valve, typical-glove valves, and typical shielding tank p

4 (barrel expansion tank) relief valves rust be tested as stated in Subst.ctions p

pf 6.5.3.3, 6.6.1.1, and 6.6.1.2. |

{' In lieu of the requirements of 10 CFR 571.87(e), valve testing and maintenance |
q frequency must be as stated in Subsections 6.5.3.4, 6.6.2.1, and 6.6.2.2 except p

g| during periods of cask inactivity. If a rupture disk device is utilized for dry p

% shipments, the rupture disk device must be maintained and replaced as stated in jW

% Subsection 6.5.B.2 in lieu of the requirements of 10 CFR 671.87(e). During ilI
5 inactive periods the maintenance and testing frequency may be disregarded provided

that the package is brought into full compliance with these requirements prior j

4(| to the next use of the package. p

4!
f

!
f+ -

JiL'uUnQuOmOsiusQr ^mmumEmmUsuu0mcum!w.munusualathnfaidi
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||(
CoNo|T|ON3 (contonued)

I:
I! Page 6 - Certificate No. 9001 - Revision No. 20 - Docket No. 71-9001 It
l' ili

'l
s. I
I! |I! 16. The cask cavity must be equipped with either (1) a Target Rock 73J pressure g

I- relief valve set at a pressure of 375 psig (450*F). The valve is shown in |t
I Target Rock Corporation Drawing No. 73J-001, Rev. H. J, K, or L; or (2) a rupture 1
I:, disk device with a bust pressure within the range of 350-400 psig (443*F) including $
| all tolerances. j
I| 17. The uranium shielding material must be separated from all steel surfaces with a t'L|
I; minimum copper thickness of 4-mils, except that the stud bolts attaching the ,r
I: shield assemblies to top of the BWR basket must be coated with a minimum of 1/2- |t

( mil of copper. ![
h18. respective thennal expansion tinkb{betM' 'rIea hNo shutoff valve shall be installed 'f utron shield tank and its
I!

'

't
V s.d) , |1l'

I! 19. The package authorized be(~the certificate is hereby approved for use under the 'I

4,( 20.
general license provigions of 10 CFR $71.12. 'Qm 'I

-
Expiration date: Oct'ober 31, 1984. j#4

'i( v.; x:1 0
4: 44f Q % REFERENCES &( !|
4 k t k h c.J a j h1 C 'l

I, GGneral Electric Company consolidated (' app 11 cation datedIOctober 8,1979.
I

E eq <? [ /. v t
May.12, July 21,}and'Nohdib'A(r2- ) t 3 a,

i

I Februa ry~s' and {29,1981; March 15 and:SeptembFrj20,,1932;,6/1980;
Supplements dated:
Jecember , March 18 and October 14, 1983; |%

|| and February 24 and A5H1 12bj9,84h% d"%L g 1 [' $g / c,./ ;22 ;|
4, ;p 6 @ A ||

f{; Section XI, Quality Assurance'andjiest{ng,Q, t
, h

_ ,

sj dd ted,from:,the application. l

I|M ' jb @ M a.J ,R NE U.Sj NUCLEAR; REGULATORY COMMISSION
iOM8 f) |

t (j jf0 j*
4 j
4, . y 4, fp. p )

m. x y

? O M.ASN |9f & d, , Char 16s E'i MacDonald, Ch ef |g 'M Transpbrtation Certification Branchi i'

t! Division of Fuel Cycle and |
4; Material Safety, NMSS |

|iDate: JUN 111984 I
I

I It

li |
E! I
li |
I; I
I; i
1| t
s ,
1 |
I! I
o i

|
N I
Il |
I- |
I 301 1
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U.C. NUCLEAR REGt.LATORY COefe86SS40N k
l <* n CERTIFICATE OF DOMPLIANCE [li

I FOR RADIOACTIVE MATERIALS PACKAGES j(
(I; "' C'A " . vorat suusea e oes gi . cear,,, care uu a . aavisio~ ~u eea . eac act ioe~riricariou ~uveen .caosuuusen

I' 9006 6 USA /9006/B(U) 1 2 ![
I! 'e,...ume 4

|| a in c.n v.c.i. .. u.o to c.ri.tr in i in. p. cia.gma .no cone.ni o crin.o m ii.m s e.io.. m i.in. ppi.c.ow f.ev i.no.ro. i torta m Titi. io. coo. t
,|p. of r.o.,.i n.gui.i.on.. p.,i n. -p.c 6.ame os n.o.o.ci. u.ieriai. vo< tren. port ano Tr.n pori.iion of n.o o.ctive u.i.nas unoer c riam cono i.onse r

[
'

li o in. c.re.e.c.i. oo.. noi r.i.... in. con..gnor erom compii.nc. .itn any r aviremoni o in regui.i.on oe in. u s. o.parimoni or transport iion or ain.rv

I .ppi.c.oi. r.gui.iory .g.nc . inciuomo in. go..rnm.ni ce any couner, in<ougn or enio on.cn in. p.ck 9. ..ie n. iranspori.e. [

l,i L ;
'

|[
I;

[||
l' ' '."''ca's"e"a"as'C' "v ,''.'.", w" '".', *^5'5 ' ^ 5^''" ^"*"5'S."'v"irte'an"o io"cu'ri,"icar'ou"o, ain" oar on'C^'*"caron j

" " C^ ** ** '

oe a . ami

I1; Automation Industries, Inc. Automation Industries, Inc. application l

I, P.O. Box 245 dated July 25, 1973, as supplemented. I

Ll Phoenixville, PA 19460i

I L

(
N r> DCr I_71_.9_00_6; c %.
I,i . CONOtroNS - - - - -cutsvuern au ( g

,\ b*' :( ,e
Tni. c.vi.fic t. is condit$onal upon futfisimg in. r.qiurern.nts of to CFR Part Ti .. .pplic bi. .nd th. tond ison. .p.cified beio.

f5 (a) Packaging .[ 'Q [
d r

(! (1) Model No.:^500-SU 9, t[

c''

k f)l
(A

' J-

I' (2) Description MCN ,4z.6
~

VN . ./ /.,. / . . O r( Is .- s
,

-. . v

I A radiographic sourc'e' hanger consisting'of a welded (10-gauge stainless C
. < .

,

changer _has a positive]: closure' hinged. flat' plate. covefand a depletedh8 steel box, approximate y 5" wide x 6", high'x 11" long." 1he source
~

i

f [
q uranium shield.1TwottitInium ; tubes,are positioned in'the center of [

the depleted ' ranium and'h'ouse' the' ' source capsules aid 2the source [i u

1; cable assemb1tesb 9The tw'o' opening's 2are closed 'by threaded caps. The I

% ;r! gross gight is approximately :60jpo'unds. ,.a
..g. y .. s y} e ~ w a ,.Q L1. 1 .-jt rg [

Drawings @,,<f
I ..

(3) Lg [( ( ,7i g , gly \ l

v

l
'

/ <<i!,W
I| The packagin,g Sis constructed in''accordance withJutomation Industries. |l

i

|
I! Inc. Drawing NosQS00-SU, Rev. C; 500-SU-1; 'and optional SKETCH 500-SU, |ILI Rev. A. .s .

s,#
t

y ,4 A A V |(q (b) Contents "; it b
[

l I

( (1) Type and form of material l

{

I|l Iridium 192 as a sealed source which meets the requirements of special [
[|

fom radioactive material. j

1

|! (2) Maximum qt.antity of material per package (I
I! [

I'!
I 120 curies L

L

l (
II [

I (

P
I

{

| C

1| (

I(!
{
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conomous ccontinued) t
J L

L

a Pag] 2 - Certificate No. 9006 - Revision No. 6 - Docket No. 71-9006 L

il
ji
l

!!
! 6. The source shall be positioned within the titanium tubing by a source cable ||
; assembly which mets the parameters shown in Automation Industries, Inc. Drawing jL
q No. SK-500-SU; or, Tech / Ops, Inc. Drawing flos. 42402-1, Rev. A, and SK2334-2, E

4 Rev. B. I

|i[
4

j7. The name plate shall be fabricated of materia's capable of resisting the fire
1 test of 10 CFR Part 71 and maintaining its legibility. t
J r

|f
Y 8. The package authorized by this certificate is hereby approved for use under the [
j general license provisions of 10 CFR $71.12.

9. Expiration date: January 3l, {9,8I [/,f
i| h REFERENCES

|

[^ l
h L/ La

.j \ $ r'
-,,

j;| Automation Industries, lr@. a'ppiicption dated July 25,173I #M- !!
~

4/ i$ /
October-22,h982(f'fandMay19@dJuly14,1983.||le Supplements dated: Nov,qmber 28,1973 i

Q |Ls ) w f*

h Tech /0ps, Inc. suppleMt dated: 7Jtlnt11,l'9.8{.k 'f3
- .n

||T
,

QOF sdf NUC(, EAR RE
'

ATORY COMMISSION !1

f d % 'y F ' 7 0 / I4
J; wa ," g jp i

? &$ - . /)
h (jfthar(es ,j; d,"Chfiff''

J/Transportati. con" Oldsion of Fuel Cy(cle andon Cgr ifIcation Branch
j i, ,

p| '/(,Q
|

J -
I

,

Material Safa,t), reiSS il

fDate: MEI E k' 4 x* @,, hn
,f ,

I
f I
f I
J l
1 l

f|
I

] |
3 i
}f |
3 i
d |

N
|4

Ji I
C

|

|
4 I
l' |

'
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1 NRC Fonts sie U.S. NUCLEAR REGULATORY COMMISSION
! +.2> CERTIFICATE OF COMPLIANCE I
' U C'" " FOR RADIOACTIVE MATERIALS PACKAGES |I

t
$ e CERinF.CATE NUMBER b Rt. VISION NUMBER g PACKAGE iDENTPF CAfiON NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES {

9007 5 USA /9007/B(U) 1 2
'

g

a mAumE t
f in. con. ,c.i. ...u.o to c.,tir, inai in. paca.s.no ano conient. o crio.o in item s o.io.. me.i. in..ppuc.oi. .e, .tano ,o ..r eortn in Trii. to. coa. t.

i or r. wm n.gui.non.. e.n n. e.ca.9,ng o, naa.o.ci... u.ior i. eor r,.n pori .no r,an. pori t.on or n.a.o.ct,v. u.r.n.: uno , cert..a conoii.on .~ r
I Lo. in.. c., t.c.i. oo.. noi ,.i. . m. con. gno, erom compaanc. ..m any r.qu r.-en or m. ,.gui.i.ons os m. u s o p nm.ni of tren. con i un or omer
h .ppoc.oi. ,.gui.io,y .9.nc . .nuuo no m. gov.rnm.ni of .ny country enrouan o, .nio on.cn m. poca.g. .,n d. tr n.pon.o t
1 L

1L l

1 !L

4 3 THIS CERf!FICATE IS ISSUE.D ON THE BASIS OF A SAFETV ANALYSIS.Rt PCsti OF THE PACKAGE DESIGN OR APPUCATIONj y. mPAaeo av rN., w,..y riru ANo ioENririCArioN oF REpoRr oR APeuCArioN

1;| Automation Industries, Inc.1 Automation Industries, Inc. application dated jr
P.O. Box 245 July 25, 1973, as supplemented. L

$Phoenixville,PA 19460 [
1 L

.1! n~ _ Er
-l| . e Cocm Nuusai i~ - 2 71-9007 l

i|
I

j . CoNoirioNs
v ( ..,

in.. c.n.e.cc. .. cono.i.ono upon tuir.n.no m. ,.qur.rn.at of to cr n pari ri. .. .ppuc.oi.. .no in. cono,iion. .p.c.ri.o d io.

|L15 (a) Packaging Q r 1,i v ; L
I

$,
'I (1) Model No.: 520- -

'

(j ,3
-

'N,
|

1
,

-1 . . y t
1 (2) Description

. -
'

s
,

R I |i .; . ~,

1 Auraniumshieldedradiog'raphic,deviceconsistingof'an\ovated5"ODx t !

1 1/8" thick steel pipe) welded to two,10-gauge end plates. An opening L
i

1 on each plate gives access,to the J"S"-shaped titanium; tubing which L

housesrthe source capsule, source cable' assembly, and;the end plug. [
}/

The two|end openings are; closed;with: threaded end caps.. A lock mechanism
[is provided at;the source' cable { attachment. Gross weight of the [

l package 1s approximately;40' pounds)<~ '

s I1

|Lp .u u uv : -,
t % \

# '
+

O'
~

c).[ [f (3) DrawingsY', .'*

,

p y. o ,c -

i The packagingDis constructed in 'accordance with ~ Automation Industries, ]
1! Inc. Drawing Nos. 200-520-001, Rev. A; 100-520-001/012; 200-520-011; L

1| 100-520-014; and .100-520-013. ' t
~

t % . c if -%.ye
s e+

;1; i

I
1 1

I| !

| t

11 i
lj |

k|
l

| |
1 L

h; f
q i
1 I

1

1
I I
'

l

304 I
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"?'*"** CONDIT|ONS (contsaved)

Page 2'- Certificate No. 9007 - Revision No. 5 - Docket No. 71-9007
:

.

5. (b) Contents

(1) Type and form of mate' rial h
Iridium 192 as a sealed source which meets the requirements of special [
fonn radioactive material.

,

.I e

I (2) Maximum quantity of material per package i

! F
! 120 curies j

The source shall be positione$ wDhk$ th i thpf tubing by a source cable [6.
! assemb1v which meets the (amsters shown in Automa(ion, Industries, Inc. Drawing h

! No. SK-500-SU. ^/ k
I

Thenameplateshallbe'gfabricatedofmaterialscapableofhsistingthefire -

1 7.
. test of 10 CFR Part 71,and maintaining its legibility. p/ p h

f,.;;,pproved'/"oruseunderthe
p ; g

8. The package author d by>thf' certificate is her a f n

isions'of [t )CFR$71.J'2.
g i:general license p

H
|; 9. Expiration date:,4 ccember 3,1, 198,5. [[)3y i O ?

u> m Jq
0

I REfl iI' 'f
|i % & |

'

'/ fj % e//pa 4,
?

'

||AutomationIndustries.
Fg7..

l' . applie6,%jottde dg y4Jh19{> 3. (f
November,28,1973han,4 JX(:dFebrury)@qjfd April [c )1975.

I .

# 7

$1 Supplements dated: ,

| '/jj, 'L{lQ o

FOR THE U.S. E R REGULATORY COMMISSION :; 'Vh LI

Y(
|i Charles E. NacDonald, Chief :

j/
Transportation Certification Branch :

Division of Fuel Cycle and :
F Material Safety, MSS :

l M n a 19R3 {Oato:<

:

E

: :

:

r

305 e
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" "" " ** *
CERTIFICATE OF COMPLIANCE

l' " C'" " FOR RADIOACTIVE MATEnlALS PACKAGES /
t a CERTIFtCATE NUMSf R tp REVISION NUMBER c PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER j e TOTAL NUMBER PAGES

9009 11 USA /9009/B( )F 1 | 4 ;

4 n'PREAMett
I

lj a This certeficate is issued to certify that the packaging and contents described m item 5 below. meets the appiscable safety standards set forth in T*e 10. Code |

1- of Federal Regulations. Part Ft. " Packaging of Radioactive Matenals for Transport and Transportation of Aadioactive Matenal Under Certain Conditions." |

I| b This certificate does not relieve the consignor from corr'pbance witn any requirement of the regulations of tf e U S. Department of Transportation or other
appleable regulatory agencies, including the government of any country througri or er,to whech the package will be transported

Illi

f * TJ!".'O^#/~'.'**".'Jf4"
'^*'' '''''"""^"''$"? "!L*A0r# fame"OMJ#,r,CAreNt

1 General Electric Company General' Electric Company application dated I

fP.O. Box 780 January 27, 1984, as supplemented. [
j Wilmington, NC 28402 t

n p& 71-9009 r1

}: .f=CunNuuBoi C b / f . ]i 4 CONOlflONS \ Q* ~d A f

This certificate is condit.onal upon fulfilling the req 6rrepents of 10 CFR Part 7f, as applicable, and the canditions specified helow

#

f' (a) Packaging () QA !r
1! (1) Model No.;5f # 'lFL 10-1 - f

||f W w1 A- -
f

{ g ]
- (2) Descri tion N '

Two, 16-gauge 55-gallo;n drums' vel,de endito end, apprB'ximately 68 ky
~ >. ~ e,(

j s

i inches \1ong and 22-1/2, l'nches. in ? diameter.f The outeEdrum closure
|I|f'

shall!be accomplished,by;Ahich gis t6rea-gauge bolt-locking ring with
at^1 east'a'12

1 forged lugs; one^of dedtoreceivi;atleast5/8- I

drop di'ameter; bolt and'locl( not.'LThe 'pressuredessel support mechanisminch I

f|
l

consists of woodFsupports/ stdelh1nnersleeve;andnut"ringtoreceive ]the contaipment ves$eletand firhpesistant ' phenolic; foam, fonned in );

place togan averapelfin'f 6ej! densitfof;atLleastS unds per cubic Ifoot for the main bodyYand.,10' pounds per/ cubic fdotpfor the cap.
(J:

Gas ,1

relief holes /shall be provide'd .in:the outer steel'* drum. 'l
V |j g ~

f The containmentTessel is a 304L stainless ite'el 5-inch Schedule 40 |_
i

pipe, approximately 53-1/2, inches long,t with a 304L stainless steeli
i1/2-inch thick weldeditiottom plateland a'304L stainless steel 300 I

(f pound slipon flange and blfnd'flande'which is fastened by eight, 3/4- l
'l

1 inch steel bolts. The flange closure is gasketed by two fluoroelastomer I

I 0-rings with a pressure tap between the two 0-rings grooves. During |
f|

shipment, the 0-ring groove pressure tap is sealed with a pipe plug
with threads wrapped in teflon tape. A 1/4-inch stainless steel valve 4'l

1 is screwed into the blind flange of the containment vessel. The valve I1

| is sealed by a pipe cap (threads wrapped with Teflon tape) and is 1

1 protected by a 2-1/2-inch high section 5-inch Schedule 40 pipe welded I

l to the top of the flange. The packaging has a maximum gross weight of |i

515 lbs. t
I

i|1 |

| l
!! |

|
. l |
| | |

| I I

|306
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~

I I
k page 2 - Certificate No. 9009 - Revision No.11 - Docket No. 71-9009 Il

I
'

I

I 5. (a)_ (3) Drawings
I

-

| ' The Model No. FL 10-1 package is constructed in accordance with General
| Electric Company Drawing No.112D3018 Rev. 2.

| (b) . Contents' L

|

|
(1) Type and form of material

j' ' (1) Uranyl nitrate solutions i in the U-235 isotope, provided
that the U-233 anr(pKto(enr chedQ-ceMyt is not more than 1% of thei VU-235 content;gr,

il cw Ufoi

|| (ii) ' Uranyl nlttite solutions having a combined * concentration ofm

lj uraniup233 and uranium 235 not exceeding * 260 grams per liter and
|!' an H 44 fissile material atomic ratio not lef than 80 providedh
t (1) th's U-233 content is not greater thanJOUof the combined

U-25$)and'U-236 content, and (2) Yth lutonfunktentent is noti

motes than 1%'s he combined U-23 U'235 con t; orI

| L
solutions hav/\ Gl 2| *

| (iii) Plulonium nitr m - S qoncentrat not exceeding
j)| 250. grams fiskiWplu oflup.per 1 Grp or

(iv) N y1 su fite ( ) 50 aify' uranng -235; or

| UE f) WN . &?'
.

'

f y|

j (v) Dr compoun M nd' ti s t ssileiplytonium-dranium-235; orl

I r; .- Ni

|| (vi) Mi pH-Pu 1 |p t : phite obilicon carbide
i plus lasti iac 199 ea fg Cp

l|
(2) Maximun qua ily of materiaY per package O|

i pO h| Plutonium in excess o
||I fann of metal, metal,.fjtwenty (20) curic per package must be in theRio ,otgea riements; or must be in accordance
i with Item 9 below; and: A
I

I (i) Forthecontentsdescribedin5(b)(1)(1),(ii),and(iii):
I

I Maximum decay heat load not to exceed 21 watts, and 10.5 liters
| of solution.
I

I,
\ ,

r. |

5 I

! l

1

1
I

I

307
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\ y*" conomons cconunvem

gj.'Page 3 - Certificate No. 9009 - Revision No.11 - Docket No. |I 71-9009
it'

f . I
I

L

8| 5. (b) Contents (continued) 1| I

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

Itaximum decay heat load not to exceed 18 watts and 950 grams fissile !|
|| ma terial . I
I! I

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

|!
Maximum decay heat load not to exceed 30 watts, and 4.5 kilograms !

u fissile material. I

(iv) For the contents descr[b,e@inb(h(h(g*
(hloadnottoexceed10 atysand300gramsfissile |(( Max'.num deca

T gma terial . O I

i|
s

W (c) rissile Class T 4 I
g .( x /> < I

The solution contents of ~the package shall be contained withy, bottle having one4 I

of the following #s'pbcificatio[n)/t
NI 6.

;' g |( -s

b $ 9) x ig

g| (1) Mit vent po yethyleneTbottle perf ra in CdPE-1170-3C yD

R: I. ik(Jh4 %i ~; a

(ii) Dra-ventpjlyethyle.ne; bottli per Nuclear, _lJeryttes, In(., Specification U-l I'
I

% a.ed Drawing pp. 5B-U-740,~-opper Gene ~a1 Ele'ctric: Company Drawing No.3

i1203013 Rev. O, o,r g 'g g |
''

Stainless sth botEleMkhhd' nhrilhEleciric Comhy Drawing Nos.(14 )

Thepolyethylenebot(tleFR0-140 and FRN140A.W%u (h p M /h+hih. #
&h 1"A

(!
# i

1| 7. y be packagd Njkhin the meta nner container described I

f by Chester-Jensen Compf y nc., Drawing'Nos. 1092M-1 4093!1-1, 1095M-1 and |
1096M-1, Issue 1, dated A pil 26, 1971. \ g

| Q %r
The packaging for the polyethylNe httids sk11Mclude a flexibile restraining |

g,

# 8.
d device (such as recommended in ARH-1819'" Vibration Testing of L-3 and L-10 I

IShipping Containers") placed between the cap assemoly of the polyethylene bottle
[! and the closure flange of the pressure vessel to assure that the polyethylene |
g| bottle will vibrate at the same frequency as the pressure vessel during transport. g|
11

1

I 9. Dry compounds and mixtures which shall be packaged within sealed metal cans or I
'8i D0T Specification 2R containers and placed within an inner container constructeo

and leak tested as specified on General Electric Illustration AFL 1105. Following j
|i the gas leak testing specified on the Illustration, all inner container welds i

l shall be tested using a liquid penetrant method in accordance with Article 6, I
g|t Section V. ASME Code. Alternatively, the inner container shown in the Illustration I

lj may be constructed of 300 series stainless steel pipe with an outside diameter of I

[ 4.500 + 0.031 inches witt a wall thickness ranging between 0.095 and 0.140 inch. |
10. Appropriate steps shall be taken to assure that from the time of sealing to the |g

| time of delivery to the consignee, the pressure in the containment vessel will g

i not exceed 40 psig. I

II 308
I I
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"'## U '# # ' * # # " ~' "CONDIT|oNS(cw nued) ,

| I
l

1,- Page 4 - Certificate No. 9009 - Revision No.11 - Docket No. 71-9009 |
li r
f

L
l I

! 11 Prior to each shipment of more than Type A quantity of radioactive material, f0

the space between the double 0-ring seal shall be tested at 100 psig and lea [detection perfonned by a method capable of detecting a leak greater than 10 gI;
1 1
I, atm cc/sec at standard temperature and pressure. No package with a detectable L

|j leak shall be delivered to a carrier for transport. (
!| 12.In addition to the requirements of Subpart G of 10 CFR 71, a test shall be f1|. performed on each containment vessel and associated 1/4-inch stainless steel !I
1| valve (without its associated pipe cap) initially and once each year at 300 psig !I
lj and the feak detection perfonned by a method capable of detecting a leak greater [

|! than 10- atm cc/sec at standard tenpera4ure and pressure. Any chanber that h
|| falls to pass the test shall be y tp(o,f nok .om'sgryice and repaired to meet therap ;test. For shipment of the co pts W tb6 a Type A quantity of radioactive [I!

material, this test shal required, q
l| 13. The fire resistant phehic foam shall be in accordance w} AEC Materials and )L
|! Equipment Specificat(4n SP-9 or as modified by ORGDP Report , /TL-729 and K/P- il

| ep g 'A (65675-

I; 14. The package authot,1,Jed by th Ccertificate is hereb'y'papproved D)r use under the'I
It

[ general license ptovisions of 0 C R l}71y12 /g (
f15. Expiration dateQhay 31,1989N ( y [O

,

f f 0 ff $ !t 4 .,

!General Electric Comp y app $ i' no i i 7 198
'

CQ lSupplements dated: Apr 1526 a l'6, 90 4

(15, 84.) |Westinghouse Electric Corp.so ation su%\6|g|
'' 0f|I .

pp 21

[ Q FOR THE U.S. % LEAR REGULATORY COMMISSIONl

Ly y
| TJ J 7 ,k 7 (
h f/w ,},/ - |
I Charles E. PlacDonald, Cliief

|
I; Transportation Certification Branch I

Ij Division of Fuel Cycle and h
|t Material Safety, NMSS I

I MY 31154 (l Date:
[

l|
|

| |
t i

l| 1l lili 1
0 |

|
11 Ii i
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" #" " "* "**"CERTIFICATE OF COMPLIAN E

( '' C'" 7' FOR RADIOACTIVE MATERIALS PACKAGES
b REVISION NUMBER C. PACMAGE IDENTIFICATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES

b 1 s CERTIFICATE NUMBER 9010 13 USA /9010/8( )F' 1 5,

l e pR Ausa
.

}ii a. Tnis certificate es issued to ceitif y that the packaging and contents descr' bed in item 5 below, meets tne applicable safety standards set forth in Title t o, Code
j of Federal Regulations. Part 71," Packaging of Radioactive Materriers for Transport and Transportation of Radioactive Matenal Under Certain Conditions "

I b. Tnis ceri ficate does not reheve ine cons,gnor from com?>iiance witn any requirement of the regurations of the u s. ospartment of Transportation or other
} applicarse regulatory agencies. 6ncluding the governnwot of any country through or ento wn.cn the package will be transported.
1

l-

M|i
4

' 75Eh"ES^e'T%'.'0"Jf,",f''**'' ''''''"*"*"'''."'#tlNJEUf,7c^fT 8NEU8"#cfE" cation./
" ''

1|
-

1 +

l
i Nuclear Assuranc'e Corporation NL Industries, Inc. application dated
f 5720 Peachtree Parkway March 7, 1980, as supplemented..
j Norcross, GA 30092
1

4| .:occEctNuuBai { s > / e ,71-9010_n D n
4

11 a cokomoNS ,1 V* . 8, Al Tne certificate is conostional upon fuifahng tne re9,reyts of 10 CFR Part 71, as apphceble, and the conditions specified belowi
e L .

f| '~ (a) Packaging 9 Q
1| , Modelg.:qLI-1/2 j Q- $g|

(1),

(2) Descr'iption \ ,h ' .

h C% g
i 4 < $ WQ[ lead ' shielded shippi[g cask

|f
A depleted uraniu' wa,ter.f and , encased in

cask body is?1951/3(equippedMthlbali;a? impact limiters.stainless steel f a'nd The cylindrical
1 inches long My#47-l/8 inches 00. The principal;

i shieldjng consists'of;2-3/4;incheslof; depleted uradiUm, 2-1/8 inches
1

of lehd, and~5 finches'for ;I(i|||l
bora ted ) 1 w'a te r ' e t hyl e n e ,gl}c ol mi x tu re .

h )

,

WSh ? I IlPo @
A 7/8+e1nch thicip;ttai[1ess stee Aputer/stiell is pThe outer shell of'

J ~ ided to a solid'

s tainl ess steel (for@is 'att each> end'of ethe cask:.3II the cask is serrounded b'yla'1/4-inchlthick steel. water jacket that is
k also attich'ed to the end'fo'r;ginds. AWaterexpansiontankiswelded

]p|
i to the wate'r> jacket shell. "The inner caskJcavity is formed by a 1/2-

inch thick, statnless steel cylindrical shall; welded at its top end
1 to the upper cask forging and at its. bottom end to a circular plate.
y q p ,,b h r

*
% There are two separate c5nff"gtaratians of the cask.
1

f Configuration (A): The containment vessel is a right circular stainless
p steel shell,12-5/8 inches ID by 178 inches inside length by 1/4-inch
1 thick, located within the inner cask cavity. The containment vessel,

i i is closed and sealed by a 5-inch thick, composite steel and uranium
J j closure > head, twelve,1-inch diameter bolts, and a silver plated,1

l, metallic 0-ring. Eight of the twelve closure bolts'

1|
'

1

i
i 1
! 1

! 1

| }
l s

I

1

| 310
i
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wc rMu o* O " " "" " *" " ' "*'55m" !conomons (continuem

i ~ IPage'2 - Certificate No. 9010 - Revision No.13 - Docket No. 71-9010- I
I

I |

! | lL 5. (a); Packaging (continued) g
I I
| (2) Descript.:on (continued) |
I I
I are used to secure the containment vessel to the upper cask forging. I

| Closure of the cask cavity is by a 1-1/2-inch thick steel closure I

g head, eight,1-inch diameter bolts, and elastomer 0-ring. The radioactive i
i contents are positioned and supported within the containment vessel i
I (inner container) by an aluminum basket and internal support structure. I
I I
I Configuration -(B): The containment vessel is the 1/2-inch thick inner I

| cavity shell. The 1/4-inch, thick inner container is not used. The.
,

|
y cask cavity is closed byltwo;cle,sfqegh ads. The inner head is a 6-s i
I inch thick, compo(4ts steel'and'urani late secured to the upper i
I cask forging,by\ twelve,1-inch diamete belts and sealed with a silver I I

I plated, metaJlic 0-ring. The outer head 16 F-1/2-inch thick steel I

| plate sectired to the top of the upper cask [o I
diameteqbolts and sealed with an elastomer.0pf

ng by eight -1-inch
.l

|% Jeg. The radioactiveg

q contenps are-positioned and supported within;theltpntainment vessel y
'

I (inner-Osk 'ca by a modified alu numsbasket/end internal support I
I s truct0,re. I

d

|
, CA . I b II L e

-

|t The p_ackage, incl ipg impact 1imi s. has an oveptil length of 237 |inch ~es and an outside ,diameteg,of 75 tnches. TheMNdimumweightofi
g

the;contentsnis li6g0spouridsMf iht of the gge is approximately
''

:

i

I !
* '

I y t
3 (3) Drawings k 0 '/ I

''
! -

I p G - s % .|
4 -

| The Modeh No ' h k)p NJfcb l h onstruct b in accordance with !
'

the foi owing National 1.e,ad Comphny,4p?/ king NosLp gq

%" 0\ lI / '

4 -

Jerfeneral Arrangement

'
I General i,

'l n I
I I70514F, Sheet 1, Revs 7, Cask and Tra:
| 70885F, Sheet 1, Rev. 37Spdjk,an$TrMer General Arrangement |70514F, Sheet 2, Revf 8/Cas,

Ftfel Cask Detailsy i
I 70885F, Sheet 2, Rev. 2 Spent Fuel Cask Details |
B 70885F, Sheet 3 Rev. 2 Spent Fuel Cask Details i
1; 70885F, Sheet 4, Rev.1. Spent Fuel Cask Details I

| 70887F, Sheet 1, Rev.1, Outer Closure Head j

| | Configuration (A) !
I I
I 70516F, Sheet 1 Rev. 8, Spent Fuel Cask General Assembly I

i- I 70562F, Sheet 1, Rev. 8, Inner Container I

j 70562F, Sheet 2. Rev. 4, Inner Container j!

! Configuration (B) |
! g, |

I
| |c

: 70888F, Sheet 1, Rev. 3, Spent Fuel Cask General Assembly I,

70886F, Sheet 1.- Rev. 2, Basket Concept I
,

j | 70884F, Sheet 1, Rev. 2. -Inner Closure Head I

I 311; g

| |
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" ^ " ' ' ' ' ' ' '' ~'' f "*'"' * coNoiT|oNS (continued)
g h
I, Page 3 - Certificate No. 9010 - Revision No.13 - Docket No. 71-9010 h

|| L*

i >
fj b

11 I
gi (b) Contents

|iN! N

[ (1) Type and form of material [
| (i) Irradiated PWR or BWR uranium oxide fuel assemblies of the fo"~ing |specifications: y

I| I
I PWR BWR i'

I
H N

| Fuel form' Clad U02 pellets Clad UO2 pellets |
Cladding material ZMr{SS] Zr or SS

d; Haximum init{a1\fufl s .<? E'
' hN' pin pressure-al 100"F, "f E

|| psig y 550 Q 200

, r -o In
4 Maximum initial U 77 /j g
k content'/asssmbl'yr 475 197 N, -

4 QJ 'y / 2f $
,,

h, (3 #Gi Maximu,m averages t 1 (Sn <

|U235 nrichment or
3.7? O 2.65

N' Maximumbundle'iols /IJ 72 hc % -

section, inches V %.,,' 8,75J g 'w! ud 5.75 s

Fuel g n ar)rayisi'ze% {
,

fl ! { { . 8 J ,A' @ EW dh
~

1,4/1 5xW ' ,@ -4 7x7 L

' % $ M '+6h7Mi$IS 7[o
CY |

8*
! g NMaximumpetivefuelh f]44[ gg t

length, ip es s 144

Maximum specifjc power, \h [
40 w 27 [l kw/kgU

&y wh T hi

Maximum average burnup,M ,J , ds40;000** 34,000 [g
q MWD /HTU t
ik C

4 Minimum cooling time, [
| days 150* 120 (
(
4 L
i ;
4 The PWR type assembly may be shipped either with or without burnable L

| poison rods or control rods.
{

| *Four (4) fuel rods may have minimum cooling time of 120 days. f
I 4
( **PWR fuel assembly may have a maximum average burnup of 56,000 MWD /MTU L
L provided the minimum cooling time prior to shipment is 450 days and L
I the neutron shield fluid contains 1.0 weight percent boron. (The C

I
| borated fluid may be left in the shielding tanks during the shipment
g of other contents.) h

3 ?. 2 -y [
I l
===-----====-------------x=--------------------m==--,,-r
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coNDmONS (continue @

i | :Page 4 - Certificate No. 9010 - Revision No.1.3 - Docket No. 71-9010 |
0 I'
r 5. (b) ' Contents (continued) i
I |

| (1) Type and fom of material (continued) |

| (ii) Solid, non-fissile, irradiated hardware and neutron source components)
I p

I
(iii) Byproduct and special nuclear material in the form of irradiated

3
uranium and plutonium oxide fuel rods. Prior to irradiation, the WI maximum enrichment in U-235 plus plutonium not to exceed 3.70 I

| w/o. |
| (iv) Irradiat'ed PWR uranium oxide fuel assemblies including additional n'
I irradiated fuel rods inserted and secured in the guide thimbles. II The fuel assemblips si 3 Wpafom to the maximum active dimensions 1JI as describe i$thn 5 31Mif ept that maximum initial U l
| |conten be 495 kg and th4 m average initial U-235 i

i enr.ic hall be 3.35 w/o. p y

(2) Maximu ntity of material per package O j
[ The mpJmuRdecay heat load per packa g-noYio eed 10.6 kilowatts. | |

, ) or h )i sk 2$(v he:( tems 5 one FWR fuel assembly;
I fel} l 1ger two

bbovdtem S be conte n their re!.poctive fuel baskets !

s sholifd?on Nat.hndiT ge HI O idg No 0562F Sheet 1,
i ,

i ev. S86FWS u <t . i 2.1/ '

i

(ii) 5 He, nd to eme g 600 pounds.

(iii) Itgfi (b) 1)(i i) '0%, Fuel rods she M um mas k U-235 plus plutonium||
I I

shal at exceed 4. j contained in fuel |
| bask q shown on National Lead C y Drawing No. 70562F, g
i Sheet 1 Jev. 8 or 70886F, Sheet 1, v. 2. i

kkh(c) Fissile Class III

|! Maximum number of packages
|l

i per shipment One (1) i
I I

L I 6. The cask cavity and containment vessel (inner container) must be dry (no free i
j l water) when delivered to a carrier for transport. Residual moisture must be I

I promptly removed from the cask cavity and containment vessel- by the methods I
'

f described in Section XV of the Application. Removal-of residual moistu' e from |
-

r

r i cask cavity when package is used in Configuration (B) is not required providing i
| | the decay heat load does not exceed 2.0 kw. |

I I
I 7. For the shipment of irradiated fuel assemblies, the cask cavity and containment Ii

( vessel must be promptly inerted following removal of the water from the cavity, jt

t- -For contents not vacuum dryed; the cask cavity and containment vessel must be j,

(: ' purged at least three (3) times with argon, nitrogen, or helium.- Each purge g

volume must be equivalent, final purge,.or following vacuum drying, the cavity
i to or greater than the cask cavity and containment I <

l vessel volume. After the
and containment vessel must be promptly filled with argon, nitrogen, or helium |'I

' I at 1.0 atm pressure. |
.! . 313. . .. -

L
. - .
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U.S NUCLEAR REGULATORY COMM!SSION
] $"$ 'U"" " Col 4DmONS (continued)

:

i| Page 5 - Certificate No. 9010 - Revision No.13 - Docket No.71-9010 ;

l ' 8. 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). ;

j 9. Prior to each shipment, the package must meet the tests and criteria specified
) in Section XVI of the Application. E |
1 , l
1 10. The neutron shielding tank must be filled with a mixture of water and ethylene ;

1; gylcol (52% by volume). This mixture must not freeze or precipitate in a
_

1

) temperature range from -40*F to 330'F.

j| 11. The structures used to support the package on the transport vehicle must be as t
Jj described in the Application. L

Any system used for cooling Ath h @ provided with a pressure
]

12.
relief device set so th g the cool-down the maximum pressure in

j the containment vessel exceed 310 psig when kage is used in s

| Configuration (A) or psig when the package is use onfiguration(B). [
1 s

] criteria specifiedgn 5(cti n XVI of the Applicati n(/ priodic tests and
I 13. The systems and comie..ents of each packaging must meet the |

A
descrigdi ]M XVI ofge Application.14. Repair and main nce mu

%)1
lj 15. As needed, apprperiate compon pacgrs gst - in the s cavity to ;
31 limit movement To conte s Su s ttidman6 2 i

h C '

r
Prior to first p kh din r si t:gep ce t s and criteria |16.
specified in Sec';y, ea 4 Th i h r / 1 tion Men u in Configuration [

'1ons

1, (A) and in Appeng A t q . when{ f6d in iguration (B). b10 [ t

17. Thepackageautho6Medby ertfkE y appro for use under the
1C 9ff gf general license pro ons of 1 :

18. Expiration date: Mar 1985.

gyk % I1 8 ERENCES
1 ''

j| NL Industries, Inc. application dated March 7,1980.
<

1 Supplement dated: July 11, 1930. ;'

1

| Nuclear Assurance Corporation supplements dated: September 9,1982; and March 14 and i
1 23, May 24, and June 29, 1983.
1

| ] FOR THE U.S. NUCLEAR REGULATORY COMMISSION

g
} C arles . MacDonald, Chief ;

) Transportation Certification Branch
1 Division of Fuel Cycle and
} Material Safety, NMSS !

? APR 13 564 |
1 Date:
j 314
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5"" * "" "" ** "CERTIFICATE OF COMPLIANCE''C'""
FOR RADIOACTIVE MATERIALS PACKAGES I

,

g 1 a CERTWICATE NUMBER D REVISM NUMBER c. PACKAGE loENTIFICATION NUMBER d.PAGE NUMBER e. TOTAL NUMBER PAGES
9011 3 USA /90ll/B( ) 1 2 i

e eRuuetE
I

J .. This certsfscate es assued to certify that the packaging and contents desenbed en item 5 below, meets the apphcable safety standards set forth m Title 10. Code |
} of Federal Regu;ations. Part 71, ~ Packaging of Radsoactive Matenals for Transport and Transportation of Radeoactive Matenal Under Certam Conditions."

|
|

I
b. This certificate does not reheve the consignor from comphance with any requirement of the regulations of the U.S. Department of Transportation or other !

apphcabte regulatory agencies, including the government of soy country through or into which the package will be transported. I
I

i
1

I

* 'E'*4,"ES^.'v','*.'**"aJ' "J"'r*^*'' ' ^ *"'" ^"^"*'* "' RTE %o'"o'd^S*cf15%N"oOffl#,"cArm-' '
N

I . Advanced Medical Systems, Inc. Picker Corporation application dated i
1 1020 London Road September 25, 1973. I
I Cleveland, OH 44110

1
1

I

. - ebchNuR E 01/90ti |
| This certificate is conditional upon fulfsihng the reqt,ure s of 10 CFR Part 71, as apphcabla, andQsand |

gVa coNomoNs *

ons specified below

*(a) Packaging O j
1 (1) Model-No.: El4EH-00-00004 X7 / I
l <s ~'

|

| (2) Description D 'c
J b $ 7N d g |

i
1 An overpacig hat providk pact and the protection fa9a teletherapy It head assembly. The cubic erpsicleconsi,s stof laminated-fs x 4 hardwood I

maple panel,s-bolted'stoge a'nd covered ~ ~ 36 gage stedt:: panels. I

1 Reinforcing;' steel ' straps , %ng}esFF
Miches.Y Stid r q$ spaced to limit |' together a

the openings between7them tiGestitpti l rs are provided i
40.5" with a'ma,ork TIftsd,s, age,$h4t
to facilitate-f # DLeed 3 0f thsIoverpac4 Care 36" x 42" x |3

ximumgre5Qwe WdDO dh*. g I

(3) Drawings h'b\ N/ h I
/ L |

The packaging is [ons,tructed in accE@ dance with thr following Picker Corporation |Drawing Nos.: D-MEHiQo-00004s Sheets 2 thru 10; 'wi h teletherapy head g
Drawing Nos.; A-40064; A-49066;4A-40 65; A-42209 (A thru D); A- I I42208A; A-0067; A-42211; A'-T22$;p063;> A-4k'A-42208 (A thru D); E-182545A,

<

38%A; I
and E-18972A. '

|
|
i
I
I
I
I

I
i

l
|

| |
| l

385
|

_
I

_ ,
_ .

..i
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eme ronv s* CONDITIONS (continued) |
i, ,1

y

Page 2 - Certificate No. 9011 - Revision No. 3 - Docket No. 71-9011 !'
I
I,.

I I
I 5. (b) Contents I
I

| (1) Type and form of material e

i I
q Cobalt 60 sealed sources that meet the requirements of special form I
i radioactive material. The sources are to be packaged in a secondary I
i inner container (teletherapy head) as described in Item 5(a)(3). |

| (2) Maximum quantity of material per package !
e 8

g 13,680 curies, with a ra act ve-dec,ay heat load not to exceed 200 h

watts. C (y |
1 6. The package authorized b tcertificateishereby[pp ved for use under the |general license provi of 10 CFR 971.12. p, O i, s
g; 7. Expiration date: MaVRn 31,1986. #7p 1

,

2. |j Co %
| h REFERENCE j g |

I- > ~ ,>,
Picker Corporation ap cation dat x n

- e tembeE 2 , 9) a O In > x;g

, e ,

Ny/y!CCEARRkATORYCOMMISSION|}- - C FOR tie
v ><

,

f/kN[ !

- a
| '4th

'

O U. #- ,1. |
l

M I L'-
-
@ atlpl~ Q cDonaldi C tef a

/,,/frafQ)9,gs@rtiitfon Cert fication Branch |

I4 g/I is1on of Fuel e and

| SEP 0 61983 () |
Material Saf NMSS

Date:

1 i
i i
i i
1 3

4 1

d I
I I

I |
i i
i l
i l
I I

I I

? |

r |
i i

j 316 |
l- '

_ .. .. ._ _. .



/

wwwwwww--*---===*----**--------*-------

7" CERTIFICATE OF COMPLIANCE '
"" " **

io CrR n ' FOR RADIOACTIVE MATERIALS PACKAGES
1 e cERTiricATE NUuoER o REvislON NuggER c. PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER e. TOTAL NUMBER PAGES

'

9013 2 USA /9013/B( ) 1 2 |
jeeREAumE

a; This certsfacate es issued to certify that the packaging and Contents describeo in item $ below, meets the apphCable safety standards set forth in Title 10. Code
of Federal Regulations. Part 71. ~ Packaging of Radioactive Matenals for Transport and Trar.sportation of Radioacts've Matenal Under Certain Condetsons."

. b. This CertifsCate does not reheve the Consegnor from Compliance with any requirement of the regulations of the U S. Department of Transportation or other
apphCable regulatory agencies, encludmg the government of any Country through or anto which the package will be transported.

PREP E BY N A r J: bT E ANO I T E OR aCATION

Department of Agriculture Department of Agriculture application dated I
Radiological Safety Staff February 5, 1981, as supplemented
Baltsville, MD 20705

.-CrJ4e8E SPP,
c f cate is conditional upon fulfilhng the r Ye s 10 CFR Part 71, as apphcable nd e d ns specified below

O(a) Packaging .h [/ p s

(1) Model Nog DA and DA521 4
(2) Descri bn y ()

The pacisages are chifnkr cal
#y

e1. 1ead fit 9 ads weldmentsconsisting of two ma In o cal shield a a movable<

walla}pga3/B$ja)ch'
rotor. -The main bib 1 shield /8 1n'ch ou carbon steel7kvl Tt if stes13 ell.Q stationary
center ore is; 'trof"ater 'T i vab1 ';,r6 tor . contains three

the th i and lisj6nstr ;ed of 3/8-inch
thick sta lesp 1m
specimed, ambers. '

Wr sists qfrj 3/8-inch thickstainles eel hod in'g fil.1 Yin'd rota
about the (cWit tfi the ' main 4hield g'e%(if posi lon.

around the center
core. tk fnesou , located 120* apart

r of the irr atto packages are 2"-
1/2 inches i . ter by 40 in~ches long. TA ire package is
surrounded by a al heat shield which bolt W to the shipping pallet.
The packaging maximuntgos weight Ls p00 lbs. Differences between
the Model Nos. are mfner: py-

Item Model No. DA520 Model No. DA521

Source rectangular cylindrical
Rotor Ass., front straight stepped
Base Ass. solid, all welded removable center section

plus 1/4" plates
,

m

.

- _ _ _ _ __.
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i Page 2 - Certificate No. 9013 - Revision No. 2 - Docket ho. 71-9013
||
I
i 1( .

(a) (3) Drawings |
I !

|
5.

| The packaging is constructed in accordance with Radiation International, |g Inc., Drawings Nos.:
1

.

II 80017, Rev. O or B 1rradiator II 400229, Rev. O or C Cover Assembly, Rotor Housing I

| 400230, Rev. O or B Housing, Rotor
|g 400231, Rev. O or A Rotor Assembly
ig 400232, Rev. O or A Base Assembly
iI 400261 Rev. O or A Irradiator Shipping Assembly Ij 400265, Rev. O t gi j

j. (b) Contents j
(1) Type and fo material

l' Doubly enc ulated, stainless steel, cylindricalp-137 sources, as II shown on, dial International, Inc. Dra in'40. g485, Rev. O or I

|| 100591,4 . O.
|

(2) Maximubantityo e ial |y c aq(# 0I ~
46,800qries > I8 '#

I( H E b'

, / I
E

|I.
Inlieuofmeetigthe remen 4'i)(t< . 3 $ Th 1: I6.

\ %$ N
|u ,

! An escort must be vid & t 5 r s > whi t kn geable in the ig! ing %,
q use of radiation y ns = u i , N n appr ate survey II instrument, suppli o pek/t'^ eptis a'radia exclusion area, Idurf ( (1mpnj and be provided wit tten pro X d in ergency situation.

|
7. Expiration date: May 3 86.

Rkk kj

| Department of Agriculture application dated February 5,1981.
|

hSupplementdated: May 15, 1981.
|

1

I I
FOR THE U. S. NUCLEAR REGULATORY COMMISSION

.I
II

I
t [1I

II Ae II C les E. Ma Donald Chief I
,

| 1 Transportation Certification Branch Il I
'' Division of Fuel Cycle and I

SEP
Material Safety, FNSS I,

'

nf ate:
0 g ;gg3 |pD

1I
I I

31e j
I

- \_
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N U.S. NUCLEAR REGULATORY COMMISSloN

4 CRC FORM s1s CERTIFICATE OF COMPLIANCE Ne2.

T 'o cF:i t' FOR RADIOACTIVE MATERIALS PACKAGES EI

1 a CERTIFICATE NUMOEM b REVISION NUMBER c PACKAGE IDENTlHCATION NU*4BER d PAGE NUMBER e TOTAL NUMBER PAGES

/ 9015 8 USA /9015/B( )F 1 5 .Hi

t il
}|j r ,RuMBoEa. This certificate is issued to certify that the packaging an(1 conte'tts descnbed in item 5 below, me' .s the apphcable safety standards set forth in Title 10. Code ||
| of Federal Regulations. Part 71. * Packaging of Radioactive Matena.s for Transport and Transportation of Radioactive Matenat Under Certam Conditions." g

Ib Th4s certificate does not reheve the consignor from comphar,ce with any requirement of tPe regulations of the U S. Department of Transportation or other

h apphcable regulatory agencies. anCludmg the government of any Country through of into *h!Ch the package will be transported h

1: E

1| 1

| |
3 THIS CERTiftCATE IS ISSUED ON THE BASIS OF A SAFET'.' ANALYSIS REPORT 06 THE PACKAGE DEstGN OR APPUCATION g

',

s PREPARED BY (Namp and Address). b TITLE AND IDENTtHCATION OF REPORT OR APPUCATION

/ Transruclear, Inc. Transnuclear, Inc. application dated N|
f One Nor'.h Broadway April 9,1980, as supplemented. E

3 White Plains, NY 10601 @
lea

%]|
.. n D C n . 71-9015 f1

N7. e oOCxEt NuuBEa L i w i

|[ a CONomONS s v -( ,t
This certificate is condibonal upon fulfilhng the requirernents of to CFR Part 71, as appbcable, and the condsons specified below

El*lj a Q g
Iq1 s v

$ T f* .)
I

.o

$ n /< f j i
l1: .' V wA ,g-p ~

[pe O N(a) Packaging ; \ di i1 . R$ ; - ' c,

TN-8 an'd TN-8L ; =3 I}3f1 El
i (1) ModelNis.: l

N1 ;;i .2 _v ,f e7 $, |c,

t- 'f
w b:i h.h p( M d,V'

" ut- ,

N / /s |h (2) Description ra
WR @' I1| V) N

Lead, steel anbres,in shielded irradiated fuel'shippihg casks. The ilj

i casks approximatessa rightTeir:c;ularjylinder'1,718,mm in diameter and Nl

f 5,516 mm long. Th'e%avity"corisists\of'three (3) stainless steel |g

square pressure Oe'sels welded"tosan end, plate an' cd a circular stepped gq! s

1 top flangei separated by alt ' shaped' copper plate?and surrounded with i
1, B4C + Cu plates. Each cavity 'is'230 x 230 mm and 4,280 mm long. The i

?1; main shielding consists of 135 mm of lead, ''5 mm of steel and 150 mm I
Il of resin. A wet # cement layer is locatedebetw'een the lead and thei

ji outer shell. Radial / copper fins. a& welded to the outer shell and |
cover the surface of the dask betwee'n each and drum. The Model No. p

~

q

1 TN-8 has 150 rows of fins and the Model No. TN-8L has 104 rows of i
1! fins. I
1 1

The lid is a welded stainless steel shell containing lead and resin |
j shields . The pressure vessels are closed and sealed by sixteen (16), y

1-1/4-inch diameter bolts and two silicone rubber 'or Viton 0-rings |

f|1 located within recessed grooves on the top flange. Each extremity of I
1; the cask is surrounded by circular stainless steel drums reinforced by 8

radial gusset plates and filled with balsa wood. A disk shaped impact |

f}4{
limiter, constructed of carbon steel and balsa wood is fastened to

|each drum wii.h four (4),1-1/4-inch bolts. The vent and drain lines
which penetrate the inner cavity are equipped with positive closures. I

I In addition, all access ports are protected by the impact limiters. I
I'

I,

t
I

<

: L |
f 319 1'
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l
I [

lt Page 2 - ~ Certificate No. 9015 - Revision No. 8 - Docket No. 71-9015| C

r [
I [
I [
I F

q 5. . (a) Packaging (continued)- t
'

I ( iI ~(2) Description (continued) E lI _

(
( -

| Trunnions are used for lifting and tie-down of the package. The casks
,

I weigh approximately 36,000 kg. [
'

I t
I (3) Drawings f
I L

| The Model No. TN-8 packaging is constructed in accordance with ' h
Transnuclear Drawing No. ip317TQ1FM.f)'e.J The Model No. TN-8L is [y

constructed in acco(da) ice Eith Transnuc ar Drawing No. 9317.138, [g

l Rev.'A. The mate'r,ial's of construction an' . welds shall be in accordance ld

|
with Annex A B, land C to Chapter II of the Application.

[
| (b) Contents y [
| (1, Typeand0ormkmaterialf i 2- I

Irradiated PWR ura%LU % [fVes of the @ lowing (
E i
I nium ogide:(uel assem3

| specifications:
I {pi ( .t w,.4 O E) /* I

r~
Lg

Cla7'U0 P |T Fuel tpan B y -

<,
Zr*or S$ elletsCladdingmaterib .

O[n/
' f f,g l

1 Maximuir.initialyLcontent&_. 7sidly
' nt w 3D I

a - 46|A I
.

Maximum averagetinftial % [[Q(rh,g/of
I
I

MaximumQihndiegc~rp)QengttisisAc'tf o I 8'5' [
''

| Maximum acJive fie - g;' 14'4
"

CISO
7

g Minimum dqoling time, (ay
g Maximum weight fuel assem ,3 A**p/ \ 733; and [

4 [
t

O t
-l i

j (i) Group I uepassemblies h (

| Initial fuel pikpreskure AatJ00 F psig 250 (
y Maximum average burn 6p, MWD /MTU 38,500; or

L
I i
I (ii) Group II fuel assemblies [
| l

|| Maximum average burnup, MWD /MTU 36,000 (
l t
I [
I (
l. (
I - [
l [
l l
I L

I (
. [

(
| '

|
i <

320
, I
! I
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I
luI Page 3 - Certificate No. 9015 - Revision No. 8 - Docket No. 71-9015
!bI

f i
I I

i
! 5 (b) Contents (continued) |1

b4 (2) Maximum quantity of material per package NN
N

| (i) For the contents described in Item 5(b)(1)(1): |4
9( Three (3) PWR assemblies. The maximum decay heat load is not to pi exceed 35.5 kilowatts per package and 12 kilowatts per assembly Ii for the Model No. TN-8 packaging and 23.7 kilowatts per package N

| and 7.9 kilowatts per assembly for the Model No. TN-8L packaging. |
(ii) For the contents ib@ g (b)(1)(ii):

1 Three (3) P s.%511es. The maxi ejegay heat load and the iI
maximum %ebelow:4 gas volume are not to exce6d/the limits listed in N

[ the t Bl 'Q j,

i ,c y Heat . Ma3 mus' , Gas1ksem;blyhkw(3)
per Ass, embl y, (NTP)(b)

5q pe
- - g

4

N
,

N
p 0.5 g @ ? 0.186 C i

1.0 F r r 1 0.18 O '
f ( 3.0 R1 hwa M 0.161 |I H *:S$ Sk '

.I M ):$ 5 |I 9.0 f f .128-

I

| No(@es: (a)]fxcge
'

oml ssembly sha). hot NDeca i

. tilB ' "TN-8L ada(b)gNTP (pndft li s' and on 41) ging. |q bar. yIl] \8

(iii) PWR as/sehlies may be [sh1p l4 either wi without burnable , i
| poison r6dGthimble plug, or control rq assemblies. |

q| (iv) As needed, apprhia%sitiDn %e fuel assemblies.| cepo cers may be used in the cask |cavity to properly po th
d'

y

Ii (v) The maximum weight of the cont nts (fuel assemblies, component I
| spacers, inserts, etc.) shall not exceed 2,200 kg.

|
| (c) Fissile Class III |1

1I Maximum number of packages per shipment One (1) pI
$ I

|6.
The cask cavity must be dry (no free water) when delivered to a carrier for I
transport. Residual moisture must be promptly removed from the cask cavity by I

g the methods described in Annex I to Chapter VIII of the Application. The cavity |g must be promptly backfilled with 1.0 atm of helium, nitrogen, or argon gas,
L

y

I
l |i
i i
I I

321 1I
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I Page 4 - Certificate No. 9015 - Revision No. 8 - Docket No. 71-9015 t
1: E
r I

tc L

[ 7. Known or suspected failed fuel assemblies (rods) and fuel with cladding defects h
I, greater than pin holes and hairline cracks are not authorized. r
1: E
I; 8. Prior to each shipment, the package must meet the tests and criteria specified [

[ for each shipment (operation) in Chapter VIII of the Application, as amended I

4
May 3,1983 (Chapter 6.0, Operations Program).

,

'

g

I I
g; 9. The package contents must be so limited that under nomal conditions of transport, t
I| the total dose rates must not exceed 17 mrem /hr at one meter from the surface of t

the package.
[

f 10. Any system used for cooling down t
paERafe pusj; ,the containment vessel cannotf;be provided with a pressuren
pf e's5Dre7ihJ rg! reliefdevicesetsothatthe7maki

exceed 7 atmospheres dur the~ cool-down process.

[;11.
4 The systems and components of each packaging must meet the periodic tests and L

4

criteria specified ipchapter VIII of the Application. fails to meet these criteria must be withdrawn from service,fppackaging that![
Esc '

.bntil correctiveq i

g action has been co6plet6d 1 'f C.

k12. Repair and mainte nce of kaging;mic;t be escribed1EChapterVIIIof
Ni the Applica'ionf' $_ M/ 4 O '
8! Lf13. All valves, fitt4(ngs, seal.s an .[. J M flief-device .tp e of the @ , size, model t

and manufactureias indic'ated 'o@the7est d ngs; Thefresin material must be ig|, of the specifica'tibns s'jiat'ed in? Ann 69 R| Cf$teYIII,6fJtheApplication. |N

" ior to first usQeach': pacta ing)u n '|Akihn j { 39Q ~k L
"'

||
E| 14.

'

e acpoptance thsts and criteria E

Gi specified in ChaptepVIII'of[t EApp ' Wainended. V) (
h| 15.

% ~Q ,N.X #7 f/) tIn accordance with An,nex L to Chapttwo (2) years, the th6niial performancq' df'the cask must be) analyzed to verifyIIJ,M kN[ odic Jqtervals not to exceedg t
e t4,

4: that the cask operation %as)not degraded below that wydh is licensed *. Following I
% the initial acceptance tests, the heat source may3 e that provided by the decay Eb
5 heat from the loading of the pagtagf.pt that the heat source is equal to hf at least 25% of the design heat loadifor,ey.idthepackage. Each cask that fails to

t
g) meet the thennal acceptance criteria given in Annex L of the Application must be |
q withdrawn from service until corrective action can be completed or the license i
I; amended to limit the package to a lower heat load. L
li t

f * The thermal performance test is not required at periodic intervals [
q| when the maximum decay heat load per package does not exceed 25%

i
q! of the design heat load. I

I! I

1| 16. The package authorized by this certificate is hereby approved for use under the L

( general license provisions of 10 CFR 671.12.
f

f17. Expiration date: June 30,1985. f,
5 I

k
e t
|f |
I 322 I
I I
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Page 5 - Certificate No. 9015 - Revision No. 8 - Docket No. -71-9015 [

..
-

L

;

L

[
REFERENCES

E

D

Transnuclear, Inc. application dated April 9,1980. L

L

Supplements dated: October 31,1980; June 17,1981; flay 3, and 27,1983; and fiay 1, E
'1984.

;

..
FOR THE U.S. NUCLEAR REGULATORY COMMISSION !

'|
t |
t

j
i. c

^r Y fq
j fF Char e .+ a6 Donald, ChieT ' -

d p\/ Transportati~o'ntCertification Branch E

!j g s/ Division of Fuel Cyc'le and [l

%) Material Safety, NMSS t
! '%. %/ C

g '%!, Dated: MAY 181984T. C
-r

.4 [h v; c.3
9 'o MN /d a' ?
O t- [ f- fd c,

p| l i %$ [b
+5, N, r-><a j gq: $,

0 d ,

Lf S.,

L
,

Q-(g p(u%
I y g ~y , f

Ig << f,n',j~h
Ncl 'Tn~~

@ w . r
/gep II 'I 97} Vf ~'

$*- ||
L % (k Q. h ''

'|| (g L

y
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;j-
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a '
,

t, <? o
S tv

7

k" ( L

fi i

.!| :

.t ;
f r

!]! I
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lI
L

k

1 r
r

1|
|
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I NRC FORM s1s U.S. NUCLEAR REGULATORY COMMISSIONI mm . CERTIFICATE OF COMPLIANCE. C

I S C'" " - FOR RADIOACTIVE MATERIALS PACKAGES I
L (
f 1 a CERTIFtCATE NUMBER - {

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

/ 9016 6 USA /9016/B( )F 1 '4 it
I r eReAuBa jL
I ' a Thst certificate es issued to certify that the packaging and contents desenbed in item 5 below. meets the apphcable safet y standards ,et forth in Title 10 Code (| of Federal Reguuhons. Part 71. " Packaging of Radioactive Materiais for Transport and Transportation of Radioactwe Matenal Under Certain Condatens '

r

i b This Certificato does not reheve the consegnor from compliance with any requirement of the regulations of the U S. Department of Transportaten or other
| applicable regulatory agencies, including the government of any cov%y through or ento whsch the package will be transported. $
1 [
I t

'

I L
g 3 THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS HEPORY OF THE PACKAGE DESIGN OR APPLICATION

a PREPARED BY (Name and A<kfresst b TITLE AND IDENTIFfCATION OF REPORT OR APPLICATION.

ji Transnuclear, Inc. Transnuclear, Inc. application dated 't
i One North Broadway April 9,1980, as supplemented. L

| White Plains, NY 10601
[

I . e D fclOOCKET NUMBER (C % , 71-9016 I| 7 f 5

i 4 CONDITIONS \ #-V" ( .p
| This certificate is conditional upon fuifithng the requEe,rnents of 10 CFR Part 71, as apphcable, and the conditions specified below

q s. g L
#

g (a) Packaging 4 (n L

$ m e > t
'l (1) Model No.: iTN-9 r L

~

g n
f|V

L -<
.

., e

f (2) Desc[1'ption M, '

O
g in W %| t |s y

-_

si A lead, steel resin sbielde'd irradt.ated fuel shippi5gcask. The cask t
d! apprbkimates,.a right; circular:cylirider 1,718 mm in diameter and 5,756 L

s

I mm 1ong. The cavity?coiisists of sthree rectangularEstainless steel L

@ pressure vessels weldedqtoj end plates?and a circular, stepped top I

] flang'e' and separated by 3thjn (cooper plates. ?The bafs are divided into f
f

(7) square ta totahof seven3;hieldin'gico! compartments,c 150 x 150,mm and 4,520 nmn'sistsJof-128 mm of lead, 26 mm of steel
l

g

long.bThe main 3sa
N and 150'mm of resis A wet cenient"liyer is located between the lead L
4 and the' outer shell.O Ra' dial copper / cooling fins' are welded to the L
I outer sh ligand cover the' surface of the cask between each end drum. I

t(|
trs s vve n p

| The lid is a welded stainless steel shell containing lead and resin t
q shields. The pressu're vessel is , clos ~ed and sealed by sixteen (16),1- [f; 1/4-inch diameter boltstand;two ' silicone rubber or Viton 0-rings L

1 located within recessed groov s on the top flange. Each extremity of [
| the cask is surrounded by circular stainless steel drums reinforced by

p
g radial gusset plates and filled with balsa wood. A disk shaped impact L
q limiter, constructed of carbon steel and balsa wood, is fastened to t
I each drum with four (4),1-1/4-inch bolts. The vent and drain lines 1
I which penetrate the inner cavity are equipped with positive closures. L

| In addition, all access ports are protected by the impact limiters. (
i i
I L
1 L

t,

i
L

l
| 324 I

l'
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### #* ~'j*" CONoiTIONS (continued)
I i

h Page 2 - Certificate No. 9016 - Revision No. 6 - Docket No. |71-9016
r a
r i
a ja

| S. (a) Packaging (Continued) j
! (2) Description (Continued) !
$ 'l
Ni Trunnions are used for lifting and tie-down of the package. The cask p

jl weighs approximately 36,000 kg.
|

f (3) Drawings |
A E
g! The package is constructed in accordance with Transnuclear Drawing No. p
d 9317.03, Rev. J. The mater 41s-of construction and welds shall be in n3j accordance with AgegR A,iB,LTiniCQo{ Chapter II of the Application. |

(b) Contents Q
d- d n
g! (1) Type andsform of material O e
E Y #D N

$ Irradiated B(R uranium oxide fuel assemblies of *the following speci- |

| ficat n's : |
^

;

f Fuel.5 orm i $3 3 Clad Pellets !f
2

CladdfngmaterialInitial fuel pirirpressured[tmA
gl

{ q.j 2por SS y

$! c5 " --.3 NsI lQ0*F,psigd QN ' ?$0 id , 7/, 4 Nj;/ e
|

| MaximyrpinitialUcofter f~~'b g
ashembly, g ' u% ! :Maximum ave (rpg,, $1q

fs itia); ; 5g % y

Maximundbundlei pPos$ssection[,Sli p2.65 genrichq1ent','J s
,

(

Maximumsadtive fuel leng h hinh #4}@/h'5.52
W Ws .

4 144 N

| Average burjup, MWD /MTU dh Q36,500 |
g Minimum co0Ifpg, time, day 4 150 y
q Maximum weight / fuel assembly, kg V 300 g

(2) Maximum quantity o makialjprfliack e

| Seven (7) BWR assemblies. The maximum decay heat load per package is |
g not to exceed 24.4 kilowatts and 3.5 kilowatts per assembly. As y
g needed, appropriate component spacers may be used in the cask cavity y
4 to properly position the fuel cssemblies. The maximum weight of the p

,d contents (fuel assemblies, component spacers, etc.) shall not exceed R

| 2,110 kg.
|
|(c) Fissile Class III

u
Maximum number of packages per shipment One (1)

i
i
>
>

d N
d I
I 325 g

I >

b er______&___________________________________ !

_
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| Page 3 Certificate No. 9016 - Revision No. 6 - Docket No. 71-9016 |
1 ir

. The cask cavity must be dry (no free water) when delivered to a carrier for ii- 6.
- I

i transport. Residual moisture must be promptly removed from the cask cavity by II the methods described in Annex I to Chapter VIII of the Application. The cavity I
,

'

. | must be promptly backfilled with 1.0 atm of helium, nitrogen, or argon gas. |
5 i |

| 7. Known or suspected failed fuel assemblies (rods) and fuel with cladding defects iI greater than pin holes and hairline cracks are not authorized. II
I

N 8. Prior to each shipment, the package shall meet the tests and criteria specified I

| for each shipment (operation) in Chapter VIII of the Application. |
1 I
e 9. The package contents shall be so limited that under normal conditions of transport, iI the total dose rates shall not e 1 gm/hr at one meter from the surface |

| of the package, j
ol\ fig down the package shallheyprovided with a pressure| 10.

Any system used for c{?Iat the maximum pressure in the S.ontainment vessel cannot|relief device set tg
g

g exceed 7 atmosph during the cool-down process. U |
1 4 I
4 11. The systems and icriteria spec yomphnen s of each packaging shall-dieet the periodic tests andI tid in'C rVIIIoftheApplicitj6n. EGi packaging that I

| fails to meet 'ese cri'te
g action has be,en completed 11p@withd a fr'om service)until corrective |\

iI o r O i
I. 12. Repair and ma tenance o

l|- the applicathm.
- kB as described in Chapter VIII of I

| "~
/ If,2/vf I

fg .

g,
| 13. All valves, fitting '1[Yndt emi es sh'al'lh ofhe type, size, model |ld r dn
g and nanufacture9s i oRpl n| rawings,/ The rgsin material shallb

la

-

ibe of the spec % patii hepter II fif the Application. IH yh\i \P V / Ii
14. Prior to first u , each pac gi , % yeed, e accep ,ece tests and criteria

li I

| specified in Chap r VIII of the ion. '

Q |
| 15. In accordance with Anh L to Chapter VIII, at per ic intervals not to exceed |
| two (2) years, the themal if an of theMsk shall be analyzed to verify IL that the cask operation has70t d o# that which is licensed *. Following iI the initial acceptance tests, the e source may be that provided by the decay I

( heat from the loading of the package, provided, that the heat source is equal to
|

iI at least 25% of the design heat load for the package. Each cask that fails to
i

I meet the thermal acceptance criteria given in Annex L of the Application shall g
i be withdrawn from service until corrective action can be completed or the license I
I amended to limit the package to lower heat load. I
C I

| * The thermal perfomance test is not required at periodic intervals
|

;

| i when the maximum decay heat load per package does not exceed 25%
ij q of the design heat load.
i

i I i
i I 16. The package authorized by this certificate is hereby approved for use under the I

[ general license provisions of 10 CFR 671.12. I

| 17. Expiration date: June 30,1985. !i i
: I

I

| |
326
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CONDIT|ONS (continued)

1 I

| Page 4 '- Certificate No. 9016 - Revision No. 6 - Docket No. 71-9016 1

1
i 1 h

) 1
'

J N
l b
] REFERENCES g

i I
) Transnuclear, Inc. application dated April 9,1980. I
) I
q Supplements dated: May 27 and July 29, 1983. |
1 1 1

J I'
1 FOR THE U.S. NUCLEAR REGULATORY COMMISSION l

1 N

! cggREG 9, |
i CV M4. 0; il
1 D Charles E. MacDonaldrChie i
J;

I Transportaion Certifiestion Branch IN
1 Y _. Division of Fuel Cycle'aAd 8

] G7 . MaterialSafetj,ffMSS /. !
l Q) Qt pf I

) Date: E l O Eb- $: /~N !?d !

n&{irg: ~~fQ1;: ?' O I1 4
pj g j3 p
9 9, 7 ,i u) E f g- g i

1 ns, e i . ay 14 '

b
j[''b1 Q. F % i'

1 d. I' ehdb U m.s
y@

|
1 0) . m w. ,% xx .,. I

/

i O + |

ws4 |;, 4 , ,e,
.

r ,
1 1

1 1

1 h
1 1

1 1

1 1
1 1

1 1

1 1

1 1

1 L

: 1
1 1

1 |

J l
I

7 I
j l

,'
1

I 1 327
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senC Fones $18 U.S. NUCLEAR REGULATORY COMMISSION
nan CERTIFICATE OF COMPLlANCE I

j 'o crR " FOR RADIOACTIVE MATERIALS PACKAGES I
| s e cERTiricATE NUMBER B REVISION NUMBER c PACKAGE IDENTiFfCATION NUMBER d PAGE NUMBER e. TOTAL NUMBER PAGES
* 9017 3 USA /9017/B( ) 1 2 [
. 2 eREausu L !
| a This certificate is issued to cert f y that the packaging and contents descnbed in item 5 below, meets the apphcable safet y standards set forth in Title 10. Code ( j

i of FederM Regulanons. Part 11 * Packaging of Radioactive Materials for Transport and Transportation of Radioactive Matenal Under Certain Conditions." [ |

1 b inis certificate does not re. eve tne consignor from compnance w m any requirement or ine reguiations of tne u s. oepartmeni of Transportation or otner I
i applicable regWatory agencies including the government of any country througn or into which the package well be transported. b

M|
[
l

1 f
4 * "'i.n'S'ES*B745 '',.*S'fO. ' "^*'* ' ^ *^''" ^"^"S'$ ", 'f?"E ,No'EW/1Tio ' EMS"o7o'fff#carioN f

* '' '
. t

a r
4 Department of the Navy Department of the Navy application dated t
i Naval Support Force Antarctica May 3, 1983. L

f[ FP0 San Francisco, CA [96601

f, , ,,cfd; { Q j 71-9017
1

[p
coNomoNSa ,i s e, m
Tnis certivicate is conditione upon vunsuing ine requirem.nts of 10 CFR Part 71, as applicable. and the condibons specified below

1| s. (a) Packaging g 'A L

| <> < n t

31 N ^ t. .

|I
4 (1) Model No;;, SNAP-23A Model No.1000 '

( s , , ,s t-

f;g'''
1 - ''

L
q (2) Description -Q - f E p
g & z: \ q. 9. t- n

i A radioiso'.opic powerL penerato'r, consist'ing of an encap'sulated fuel L
1 source'corviined within:a' uranium-8 w/o| molybdenum shielded, metal L

inner cor.tainer.whichXis positioned,in an insulated outer container i
~

I9 andthe,entireassembly|housewithina]protectivtoverpack
8! av .m $ g g ; , b I-

h The contents are$ositioned withid aN-8 w/o Md by an' upper and lower t
s

( metal jacket. TheiUpperistainisss' steel > jacket and:the lower Inconel-718 I

d| Jacket are' bolted (together. 'Aithin liding of copper'between the lower It
jacket and the shield serves as''an' accumulator while the upper jacket I'

| 1s copper filled. The heat'soufce" assembly istin the shape of a I
p

q bottle, with 'the upper jacket being the " neck".~of the bottle. The g
g heat source assembly is positioned within a pfotective metal cover t
I with a radiator mounted.inside ,of the perforated upper portion of the |
$ cover. The assembly'is supported by; hollow tube struts and the space I
(j between the cover and assembly is filled with Min-K 2002, thennal

[
~

f insulation. The protective cover is placed in a shipping container
g for transport. The container consists of a steel upper and lower f

t

g portion, crushable material, an air bag suspension system, and a t
q !ifting device on the top. The weight of the generator and shipping l
d container is approximately 1,800 pounds. I

4 1
1 l
d L
I I
| t
| |
1 I
I l

'L I
I
i

[_ _ ____________..._|_
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VPage 2 - Certificate No. 9017 - Revision No. 3 - Docket No.
_____

" " ''*^
conomons (continued) |

I
71-9017 |

I,

I

I

5._ (a) L(3) ' Drawings
.. |

,
i. The packaging is constructed in accordance with Hittman Nuclear and i

Development-Corporation Drawing Nos.: i

HN-602-100-1, Rev. 0 HN-602-100-8, Rev. A |HN-602-100-2, Rev. 0.- HN-602-100-9, Rev. A iHN-602-100-3, Rev. O HN-602-300-2, Rev. O I
HN-602-100-4, Rev. O HN-602-300-3, Rev. 0~ l
HN-602-100-5, Rev. O. HN-602-300-4, Rev. O I
iiN-602-100-6, Rev. O HN-602-300-5, Rev. O I
HN-602-100-7, Rev. RREG 9, j
and Westinghou hg 6 uclear Laboratory Dry No.: I

940J032, Rech. O I
(b) Contents y |

( !(1) Type an ormofYpa rial

Strontb90tita hfQu{psflebl en pithina 5-inch thick
liner. Hastelloy;C ' n is capsulated 1ter'ide a 0.4-inch I

/ sthick telloy c
,&

ew , n

r/ / [
+

i . gF /80[M(2) Maximu$uant f t' )*

165,000 p ies'a M0 44 i n a' 'tl N I

0 @3 |
"

6. The package authorike ,by /
sc tif h approv(djfor use under the y

generallicenseprovJesof10 FR'$ 3

h |
7. Expiration date: June 3 988.

% mypk 4 |A1

Department of the Navy application dated May 3, 1983.

I '

FOR THE U.S. NUCLEAR REGULATORY COMMISSION |
|

6.es
Char es E. MacDonald, Chief I

Transportat!on Certification Branch I

Division of Fuel Cycle and |Material Safety, NHSS
i

SEP 0 61983i
1'

9 ate:
g
I,

:

339
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|7" CERTIFICATE OF COMPLIANCE - |
to Crn n FOR RADIOACTIVE MATERIALS PACKAGES :

1 a CERTtFICATE NUMBER b REVISION NUMBER c PACKAGE IDENTIFICATION NUMBER d.PAGE NUMBER e.rOTAL NUMBER PAGES

-) 9018 4 USA /9018/B(-)F 1- 3 {

I I
lpi enEAu8tra This cartificate is issued to chfy that the packaging and Contents descnbed m item $ below, meets the applicable safety standan:s set forth in Tmd 10. Code[
]i , of r dersi neguiations. Part 71, * Packaging of Radioactive Matenals for Transport and Transportation of Radioactive Material Under Certam Condittors " fe

I b This certificate does not res. eve ene consignor from compiiance witn any requirement of the reguiations of ine u.s. Department of Transportation or other [

| . applicable regulatory agencies, includmg the government of any country through or into which the package will be transported. L
t

1|-l i

l l

1| * '"''S".'A'E%^a'IS.''i.
Ja,"J",'t"^*'' ' ^ *^''" ^*^"*'* "'r'?"E f!"!E0f4!!58JUL,"ob"o'A ^lAf."C Tion. L

*"* '
1 sP .

(c
| General Electric Company General Electric Company application t

lj| P.O. Box 780 dated May 24, 1974. f
28401 f| Wilmington, NC

i . .una E G~ ')~!T* I
a CoNoiT oNs gp * ( ,, [j

Ynis certiricate is conditionai upon suitining tne requ, ire,m.nts or to Crn pari ri, as appi.cabie. .nd ine candyns specified beiow

Q *' A t1 s

1 (a) Packaging V L

7.' $ f1 -
/ I1 (1) Model No.: 'BU-6. ^g7~J m

1|
(2) Desc pt' ion \ g () j

1 e4 r jr e C

1; The p'ackaging cossists f a~p. ,onejhalf tgallon, minimum.26-gauge steel L

'); inner container sith'a bolted:and,gasketed top flange; closure. The L

innebcontairier, S-J/8sinches in diame'ter by/,5-3/4 Inches in height I

(insjde dimsos16ns)fds4ce indisupported;within.an outer 10- fjf gallon' capacity's^,18-gE6ge[qtyted[ drum' by a' solid insslating mediasteel 'tpI composed of vermjchlite"and 1 ; njne bonding' material. tI O
1 (3) DrawingM }h i-b$dld,,A YQQE;
1 (s L

- h) L- g
/ b (/j;j .\ q'

|l
The contain$r;', Military St'an a'r'd'y fD'|Spect!1cationTo. 27684-7, is constructed

\1
I

t
j in accordan'ce wi,th Fig.1.7.'l', Appendix D,eojf General Electric Company's L

l' . application dated May 24, 1974. \ t
i m ,u

(

Y Nf- k h {(b) Contents
"

[ (1) Type and form of material f
f (<

) (i) Uranium compounds with a maximum bulk density not greater than t
j 10.96 grams /cc. which together with any other associated materials [

,
'

1 do not decompose at temperatures up to 190'F. Uranium may be [

I

]
enriched to a maximum 4.0 w/o in the U-235 isotope.

1
- [

l L
Cx

: 1 (
'l I

1 l

1 [

[

] [

l L

1

1 330
1
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|
Y,,f" # # CONDITIONS (continued)

#"#* ## "

I
I' Page 2 - Certificate No. 9018 - Revision No. 4 - Docket No. 71-9018 I
I

i I
1 |>

| (b) Contents (continued) |

| | (ii) Uranium oxides with a maximum bulk density not greater than 10.96 |
| grams /cc. _ Uranium may be enriched to a maximum 5.0 w/o in the U- p

I 235 isotope. The maximum H/U-235 atomic ratio considering all |
I sources of hydrogenous material within the inner container shall I

| not exceed 0.45. |

! (2) Maximum quantity of material per package !
l )
I (i) For the contents described-inJ(b)(1)(1): 5

( %f M C (j] II'

| The maximust consents per package';f[r J@,he maximum U-235 enrichment
||
I

g shall be]ihilted in accordance with' t f,ollowing table:
I 'M\aimumU-235 U0 I

Maxium'hgh, || henrichment, per pic
w/o kos J'j

h ~A
q

( A I1

i Q) 'n310- 144.5 |
I; g '3;2& gm /[+ 38.9 O I1

3 '.~ 4 . M r ' '

| (
3?8 [Q /d

[,'34.6 O|t 3'. 6 31.1 |
'

g, 28.3}, y

M Mill |d i{5(b)(gji):1 # M$$g |I (D
Forthe;cYd$t^entsde ribe1 (ii) % i

btent rf Yk fIthemax#T naxi f m U-235 enrichmentj th'the fofl wing table: |j sh6 . be li itdd,iq ccor 'nge, y

{ (ayimum U-235 N jsNJ I Maxipnhg 0 I'

enpi ent, pq ekag$,

44.5 !kk{3.0
'1 3.2 38.9 I

I 3.4 34.6 3

j 3.6 31.1 |
g, 3.8 28.3 i

' [ 4.0 25.7 I
1 4.2 23.7 |,

1 4.4 21 .9 I
I 4.6 20.2 I

| 4.8 19.1 |
| 5.0 18.1 g

I Ii

I (c) Fissile Class I I,

! I |
t

| P |

L I
l l' i

i I .

; I I

| |>>>

%wn_. ..- - - - -- -- --. - ---..--- - - ---.. - . - - J

. _. _.
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conourions < continues >

H 'l

|| Page 3 - Certificate No. 9018 - Revision No. 4 - Docket No. 71-9018 |
I

t I
I I
I 6. The four,1/4-inch diameter holes located near the top of the outer drum as |

| shown in Fig.1.7.1 shall be covered with weatherproof tape to preclude the |
q entry water. y

I 3 'l
I 7. The density of the package insulatSn shall not be less than 6.88 grams /in . I
I I
i 8. The package authorized by this certificate is hereby approved for use under the 1

| general license provisions of 10 CFR @71.12. |
1 I
a 9. Expiration date: June 30, 1989. g

[REkRENC(3 i

[OGeneral Electric Company a'pp tion dated May 24, 1974.
v ii s

I N FOR Tt!E U.S. NUCLEAS REGULATORY COMMISSION I i
g . % ff # j y |
g /s .p- g

if 4$
,e ,.

Charles) E. JiacDonald,[ Chief ggj q
n 1 Nj ~e>Ttansp9r,tation Certif.lcation BranchC- ! , |p.

@dj ? cr1 r "r %te[ial S5fety, PHST I
@vTsion,0f Fuel, CyclCand I}--I

f g L.
M 2 8 1964 C#

g Date:
V j- ksh |
-

j '6 g kpc6d9 9+N[1 e c ig

4 O jN

||, 0 e i|a u !,
Y(hfk[

+|
i

| |

1 i
l i
I I i

I |

| 1

I i
1 |

1 1

I I

I I

I I

I I ,

'

P' |
1

i,

I
I I
I I
I 332 I
I I
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I.5 ** CERTIFICATE OF COMPLIANCE
" "" " #"**'"

l 'o CFR 7' FOR RADIOACT!VE MATERIALS PACKAGESj

i e CERilHCATE NUMBER b REV15 SON NeuBER c PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES

9019 10 USA /9019/AF 1 3
2 PREAMBLE

1 a Tnis cortihcate is issued to certif y that the packaging and contents described in item 5 below meets the applicable safety standards set fortn in Titie 10. code

} of Federal Regulations. Part 71," Packaging of Radioactive Matenals for Transport and Transportation of Radsuective Matenal Under Certain Conditions."

l n Tnis cert.hcate does not rene,e ine consignor from compnance wiin any requirement of ine reguiations of in. u s. oepartment of Transportation or otner
1 appucanie reguiaiory agencies. nciuding ine government of any country inrouan or into wnicn ine package wiii o. iranspo,ted.
1

1

1
3 THIS CERYlFICATE IS ISSUED ON THE BASIS OF A SAFETV ANALYSf5 REPORT OF THE PACMAGE DEstGN OR APPLICAflONg

e PREP 4 RED BY f NamS 8tNf A<Aftesst b TITLE ANO IDENTIFICATION OF REPORT OR APPLICATION

1
3, General Electric Company General Electric Company application dated
t P.O. Box 780 June 3, 1981, as supplemented.

!
1 Wilmington, NC 28401

c ToOcYnNuu8 bC /171,-9019

f a CONDITIONS \ N* d1 A i
This certificate es conditional upon futhinng,tn. require ents of 10 CFR Part 71, as apphcable, and the condmons specified below

f' S 'O
l (a) Packaging y ,ga

1 ,e j
q BU-7. N L

1 (1) Mode 140.: *~f A'

M / ;f h1 41
i 2 O\l (2) Descr_iption d ra (/li >x, .y r r:x
f

- ur f

/qi gallon,11.25-inch: IDtminimum'2b)wo, 5' gallon or_t ree, 2.5 or 3-
The-packaging consists ofseither

~

gauge steel pails contained in a
[.minihim 18)ga'uge steed N qch longlinner' container' constructed of4 pelted'a'nd 'gask6ted stip flange closure.

13:75-inch diameter:1byq7- t4 ,

1
l,

The i.nner contal'ndr isicen ered 'and supported in;a 22.5-inch ID,18-i 3
1

l orUca' " si tyj DOT) Speci fica ti oka nt phenol i c foam.gauge,hteel( 55%ga)iate'rfa 17H steel drum by
f; solid i'sulati,1Ng tn simpossd oftfire-retagn

The maiimum weight 'of the)'pickage is1370 pounds?
ql

Drawing /h ? [\&1| 5 ~U
1 (3)

"

f; O D
g

The container is constructed in accordance with General Electric
| Company Drawing N C ll201592e Rdyision 1.

^

y%
< n t'

J;

f
l|
1
J
1

1

1

1
1

J|
1

1

II

1

1

1

1 333
1
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U S NWAR RNATOM COMWGN
| [",70"'"'" cowomous (continued) |

Page 2 - Certificate No. 9019 - Revision No. -10 - Docket No. 71-9019
'

|

)'

5. (b) Contents | !

(1) Type and fonn of material E

(1) Uranium oxide powder with a maximum bulk density not greater than |
4.2 grams /cc. Uranium may be enriched to not more than 4.0 w/o
in the U-235 isotope. The maximum H/U atomic ratio considering . <

,

all sources of the hydrogenous material within the inner container e

shall not exceed 0.45.

t t-aajarimum bulk density not greater than f(ii) Uranium oxide r

4.2 grams /cp iu Hy ched to not more than 4.0 w/o L

in the q3 d otope. The max WU atomic ratio considering [all so eli of the hydrogenous ma &/akwithin the' inner container
[

sha t exceed 1.6. /' r

(iii)Uraniumoxideaspelletswitha.maximugbedkdensityof4.2
s/f . Uranium may be enriched-to.a m(xifnum 4.0 w/o in the U- L

~

5 isot 3

gk(2) Malhnum quantih ter }D r

s 1 O :(iqtFor t conte _ J tt J )(1)1):, [ ,

& i .

ir&W and il for the maximum U-235
* #,

(ffhe um to4 :
3

Yt k n acc'or lice w Q the following jenric h 1414 I e

ble:- > f9 %
'

s M
Mimum lf;.2 '

Mg 2 2
Maximum U0 :

en(f ment, [# per package,

h' '

89.0 i3. 44.5
3.2 319 77.8 !

3Mti 69.2 (% A g 31.13.4
M 62.23.6

3.8 28.3 56.6

[4.0 25.7 51 .4

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

The maximum contents of uranium oxide powder per package and pail t

shall be limited to 70 kgs and 35 kgs, respectively. [

<

<

|

I
i

|

|- g

'

334
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6. mcw nmuou cmmn

conomous (continued) _
.

Page' 3 - Certificate No. 9019 - Revision-No.10 -Docket No. 71-9019

(iii). For the contents described in 5(b)(1)(iii):
The maximum contents per package and pail. for the maximum
U-235 enrichment shall be limited in accordance with the following '

table:

Maximum U-235 Maximum UO Maximum U0
enrichment, per pail,2 perpackag$,

w/o kas kas

2.7 45.0 90.0
2.8 42.9 85.8

.r 2.9 40.1 80.2
3.0 .1 76.2
3.2 68.2

3.6 h( 28.5 [ i
31. 62.03.4

57.0
3. 26.4 52.8
4. 24.7 O 49.4

h% 4m A(c) Fissile Clag A

For mixtures ofhtents) andpellets[d. ed in )(1), the maximum6.
quantity of mateial per pac hal fR ii .to the qua given in

5(b)(2)(iii). (
-

3 dj

Hied in 5(t ),,a'mmoniubxalateand/or
For mixtures ohontents/hs3 [dfe@iRt tii

7.:

ammonium bicartgripte ad fivef the jp' der to the extent
'

i that the C/U ratfo do s cende F E $. ,

The four,1/4-inhdiam ) , <W t ~ p of outer D0T Specification.8.
17 steel drum shO be cov ith gr ape to clude the entry of

9. The package authorize his certificate is hereby ved for use under thei-

general license provisi of 10 CFR 971.12.

10. Expiration date: April 30, 1 .k k k
'

REFERENCES

General Electric Company application dated June 3,1981.

. Supplement dated: June 25, 1981.
,

FOR THE U.S. NUCLEAR REGULATORY COMISSION

Charles E. MacDona , Chie
Transportation Certification Branch
Division of Fuel Cycle and

Material Safety, WSS

Date: 335
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!INec Fomas sis
m CERTIFICATE OF COMPLIANCE U.S. NUCLEAR REGULATORY COMMISSION |I

i o CrR n FOR RADIOACTIVE MATERIALS PACKAGES I
i

! 1 e CERTiHCATE NUMBER b REVISION NUMBER c PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES
' 9020 5 USA /9020/B( )F 1 4

[ |
2 eRu Mate t i

I; a. Tnes cettificate ss essued to certif r ihat ine pacnaging and contenis descnbed in item s beiow. meets ine apphcabie safetv itandard> >ei fortn in Titie io. code L !
|| of Federal Regulations. Part it. " Packaging of Radioactive Materials for Transport and Transportation of Radioactive Matenal Under Certain Conditions " [

b This certificate does not reheve the consignor from compliance with any requerement of the regulations of the U S. Department of Transportation or other b

lj spphcable regulatory agencies. including the government of any country through or into which the package will be transported b
I E

1| L
1 L

#f *'."''P
" ^ ' " " ^ ' ' ^ ^ ' " ^ " ^ ' ' " " " " " " tP E BY a ea s b E D DE FC C O ICATION

a| Nuclear Containers, Incorporated Nuclear Containers, Incorporated application t
L

1

1P.O. Box 1080 dated June 28, 1974, as supplemented, t
TElizabethton, TN 37643 E

lj t
1

1 . T, D T~ - .71-9020 E
-1; . e soOCxcT NUuseR L =4 L

ji 4 CONomONs .g v -
- I

, ,
This certihcate is conditional upon fuifelling the requirernents of to CFR Part 71, as apphcable. and the condsbons specified below

li s
1 (a) Packaging V) (1 L

t*s -

$; T Q C

% (1) Model No.;,, SL-10-1 "> l
q

|
, m zu m ~

f; ,S(2) Description ] k' g (2kif f% \, ( is , _ g

1| constructed from two,116 ~, gauge 55-gallon steel drums welded end-to- t
1 A shielded packaging for Tiquids and solids.' The outer container is t

end, and having overalljdimensions of 69-i.nches' by 22-1 t
diametern The'Jmter ' container closure"is~ accomplished;/2-inchesbe a reinforced I9

f ustrigTeight,'l/2"-13UNC~ hex head bolts. I

drum lid /boltedito a nut ring *'able i:avity 5.047-inch' diameter by 53-The containment 9essel hastaius [fi 3/8-inch \long, constructe(ind flange ~pr'ovided with all/4-inch valve,ofj304LJstainlessi steel .gClosure is accomplished[

M|
by a 5-inch," 300-podnd ?bl [s

4 sealed by a, pipe cap (threads wrapped with: teflon, tape) and protected I
-I by a steel dnclosure. A double Viton-A 02 ring arrangement seals the i

j containment ve'ssel, Provisions'are made to leak-test the closure lid f
f seal. Shielding'is provided by a 1/2-inch thick lead annulus within a t
i|

6-inch 00,1/8-inch inner sleeve and a 7-1/2-inch 00,1/4-inch outer
[|

steel sleeve. The spa ~ce betweengthe' 6uteF container and the containment I

%{j vessel is filled with WEP (wate'r extended polyester) and vermiculite. I
~

The weight of the packaging and contents is 1,200 pounds.
|

1 Ili LI
| l i

1 L
1 1
1 t
i I
i I
|l
i| t

I
I I
1 1

! L I
I

l

i l
i l

(i 336
I
---------- --------------------- -- ----- -- - i

___. ___ _ _ _ . . _ _ _ _ _ . _ _ _ _ _ _ _ _ _



|"*""^"""^*C""""R "'" conomons cconunued)
I
I

Pag 2 2 - Certificate No. 9020 - Revision No. 5.- Docket No. 71-9020 I

I
| 1

! 5. (a) Packaging (continued) !
I I
I (3) Drawings

|
| The SL-10-1 packaging is as described, and constructed in accordance |
| with Nuclear Containers, Incorporated Drawing Nos. DED-182-B, Rev. 4 y

I and DED-183-B, Rev. 4. The double seal gasket is as shown in Drawing g

i No. DED-187-A, I
I I
3 Rev. 1. As an alternate to this configuration a double 0-ring flange I

and 0-ring may be pr g s g g wing No. DED-169-B, Rev. 2.
,

'

(4) Product Contain

|| (i) Polyet he bottles shall meet the specif ga ions for: Slit- I
lj vent 1 per CAPE-1170-37; or Duo-Vent mode r Nuclear Fuel I

f Servic 3,71pc., . Specification U-1, Drawing) |-U-740.

thecificationsgivenin !| (ii) StQn ess ee 3 o ties shall mee
| Gene 7al ElecGI o. Drawing;Nos E 40andFRQ-140A. 1

(iii) Set ed metal- n ,: ns t sion resi nt materials.

(b) Contents b k
\ 8 //[/h |(/) . $- g# h I,1| (1) Type and form o gia y p,p1

Q 6 p 3 % I
IIttM '

p)ef - inaprketcontainer II (1) Uranyhnitrat
|j specffled in'$ Q)(Q2 ({} iaving ncentration of

3 uranius]G5 not exceedip 35Qigfadi h!r li d an H/U-235 y4
-| atomic fay 30 not less th wB0, provided the combined U-233 |

andplutonfgcontentisnotmorethan the U-235 content; I1

I ior j

'okta(ii) Uranyl nitrate s ti d thin a product container

j! specified in 5(a)(4)(1) or (ii), and having a combined ' concentration |
:l of uranium 233 and uranium 235 not exceeding 250 grams per liter p
f and an H to fissile material atomic ratio of not less than 80 1
I provided (1) the U-233 content is not greater than 20% of the - 1
I combined U-233 and U-235 content, and (2) the plutonium content I

| 1s not more than 1% of the combined U-233 and U-235 content; or |
1 |
| (iii) Plutonium nitrate solutions contained within a product container p
1 specified in 5(a)(4)(i) or (ii) having a concentration not exceeding

|250 grams fissile plutonium per liter; or
,

f (iv) the235isotopecontainedwfthin)aproductcontainerspecifiedin |Uranyl sulfate solution (U0 S0 containing uranium enriched in
g y

5(a)(4)(1);or I
* I
I (v) Dry compounds and mixtures of fissile plutonium-uranium 235, I

| cc-tsned within a product container specified in 5(a)(4)(i), |
q (ii) or (iii). |
b--------------------, 337 a
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"W*" '""'"**"? "I'* '" conosinous (continued)
I
i

|page 3 - Certificate No. 9020 - Revision No. 5 - Docket No. 71-9020
1

Il i
M u |

|5. (b)~* Contents (continued) |
e a 1 gg

g (2) Maximun quantity of material per package i
N I
H Not to exceed twenty (20) curies plutonium per package, and i
4 / i'

f; (i) for the contents described in 5(b)(1)(1), (ii), and (iii): |
Not more than 10.5 liters of solution. !

hnMthg 35 watts.
.

Maximum decay hga

(ii) Forthecon(ep\sdescribedin5(b)(1) g |.

Not more an 10.5 liters of solution and 95( rams fissile hh
'

d' materiS8 I

y Q /] ) i'

t ad not to exceed watts.
Maxgmdeca

g! (iii) Fo/-thecontent se ibe'dQM5(b (w),({}: O |
1

'

$|
Cfg [ '

\ f
No ' re than 4. Ri o rahito isWjmaterial . -The hydrogen to i
fi)sile mafer.ialJathi ratio, i uding all, hydr $eneous material Il

p| wiginth(cdhtahspntqe51: Mi{ hot,; exceed 10 [" |
' ces & a ty q"'

!i &ceed 12fdatts Dr solids packed yMaxi ce t load r
q in pro iet Dwatts for solfds packed in |

#
1i polye leneI(d h |4 f erfsA j

s

|/7| (c) Fissile Class
* I

g6. For packaging with a poly ene product container a f fible restraining g

g device shall be placed between tiedLcap assembly of2the polyethylene bottle and i
i the closure flange of the pressuYe v4s'selito restrict the relative vibration of I

|
the polyethylene bottle with respect t'o t$e pr' essure vessel during transport. I

'7. Appropriate steps shall be taken to assure that from the time of sealing to the |g

g time of delivery to the consignee, the pressure in the containment vessel does gl

i not exceed 40 psig. I
d

i
|48. Prior to each shipment of more than Type A quantity of radioactive material, the

| double 0-ring seal must bg shown 30 be leaktight at 100 psig by a method having |a leak sensitivity of 10~ atm-cm /sec at standard temperature and press. ire. gg,

0 i
s9. A test shall be performed on each containment vessel and associated 1/4-inch |

I stainless steel valve (without its associated pipe cap) initially and once each 1

I
year ag 300 psjg, demonstrating leaktightness by a method having a leak sensitivity1

$ of 10- atm-cm /sec at standard temperature and pressure. |

t |
I

d
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CONDIT|oNS (continued)
t

i I

I
' Pag 2 4 - Certificate No. 9020 - Revision No. 5 - Docket No. 71-9020

C.

| Li| t

) 10. The weight' of WEP/WEP-vemiculite shielding shall be determined at fabrication [
] by weighting the packaging before and after pouring. The weights must be documented g

1 and retained. The final WEP/WEP-vermiculite weight must be more than 500 pounds (
) prior to placing the packaging in service. L

1 L
1 11. The empty packaging shall be weighed at the annual inspection. No packaging I

] shal1 be placed in service which shows a loss of 25 pounds from the initial (
) recorded weight. g

1

.The package authorized by this certif.icate is ereby approved for use under the L
L

1 12.

] general license provisions of , C[P671.1 i L
,

j
k)] % ys I13. Expiration date: March 31,1985.

\ * p' [ |
J A, v L

'

4< ,
4 x t

p3 y |
. ~ /

1 9 N' REFERENCES
' ^ ^ l I"

Y
]! Nuclear Containers, Incorporated :letterh ated ?Jude 28

'* // G' f |,,

j d 197,4.
t

i

f g sf/ ," \g 0 t i
'

ll Supplements dated: October 14 and 28i '19741:and Jan6ary 3',1975. 7 L

( }-
t<3 M #Ad .'e d I

''

%# I
@d d%,1% >) g ORTTHE 1'3. NUCLEAR REGULATORY COMMISSION9| cp' )

1 ? Jfc '.Y r I
5|

e ; 2

9.gr, < m ts vit <; : a ~,

^ ' }
4 '/ (. ' ' / Ch a cDonaldc' Chief I
1 '/ Tran'sportalion Certification Branch I4
) 'V s ' Division of Fue)3 icle and h'Cf

1 #/ Material Safety, PNSS t

) Y 4, .A,. A< h [SEP 141983 ' s a
1 Date:
1

(
It

\\ L
1! I
1 t
i l
I L

1|
f

| t
l t
||'

||
1 I
I I

I

I
I I
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NRC FORM sis U.S. NUCLEAR REGULATORY COMMISSION
|j c.o, CERTIFICATE OF COMPLIANCE Il

FOR RADIOACTIVE MATERIALS PACKAGES Ito cFR n

i s a cERrincATE NUMBER D REVISION NUMBER c PACKAGE IDENTIFICATeoN NUMBER d.PAGE NUMBER e.rOTAL NUMBER PAGES

/ 9791 1 USA /9791/B(U) 1 3 I

( .. eREauBa l
l' a. This cerin<icare is issued io certif, inat ine packaging and conients desenbed en tiem s beio.. meets tne appi.cabie safety standards se wrtn r. Ta < to. Code 1
| of Federal Regulations. Part 71. Packaging of Radioactive Materials for Transport and Transportation of Radioar tive Matenal Under Certain Conditions." f
Ni b. Tnis ceri ficate does noi reiieve ene consigno, from compiiance witn any requirement of ine reguiauons of tne u.s. o partment of Tra .sportation or otner I
Ej appiscabie reguistory agencies, including the government of any country tnrougn or into wnicn the packege wCl be transported. b
i Ef

Ii 1

Ik f
M| * 'a"'S *'EAl$^e'v',' .'*e*S'88n" ."' ***'* ' ^ *^''" ^"^"*'*l' RTE flo'io'EEc^fr'85$?"E,"o @R fle?"cArioN I'

J
' * " * "

eE
E I
q| U.S. Department of Energy PWR-2 Lower Core Barrel Safety Analysis Report - t
I Division of Naval Reactors for Packaging dated January 1982 L

|! [| Washington, DC 20545

k, .

m r
i . . . ..cm U _? C e 71-9791 r

j a coNomoNs . . .
"

[Tnes certificate is conditiona, upon futtsiling tne requirements of 10 CFR Part 71, as applicable, and tne conditions specified below

gj s. . . t

d (a) Packaging j'~ Lj .-

d f
{j (1) Model;No.. PWR-2 Lower Core Barrel Shipping and Disposal Container I

f (2) Description _,( I
g! R.. . . tc'

q The package cor:sists.of an irradiated PWR-2 lower- core barrel (LCB) L

.

h arid' irradiated'LWBR. components (non-fuel) packaged in an inner, lead- L

[} filled containeriihich is placed sinside an outer container. The

package weighs approx,9 x h <e -
. . . . |

_. s is -
400;000' poundsimately

1 t--

q
'

qi The PWR-2 L'CB) outer container, is a 4-inch thick steel cylinder,127
,.

-

L
ql inches '.in outsidef diameteir;|212Jinchesilong, with two 6-inch thick end |I plates? The bottom endilate is welded to the cylinder with a full L
4 penetration weld and the top end plate is bolted with 107 2-inch L
I diameter fasteners. 't 4 , i
A |i 'u- -

f4
l

~

g The package'is equipped with two 2.5-inch thick by 10-inch long t
I circumferential impact, limiter rings on the ' side and two concentric I
d impact limiter rings and' aluminum honeycomb crush blocks on the ends. L
4 |

||
The container is supported horizontally on the railroad car by eight f

q . gussets attached to two horizontal plates. Each plate is bolted to
[

q! the top flange of an I-beam. The bottom flange of the I-beam is t
i i bolted to a 300-ton railroad car. L

| |
| E I
l I I
'

N, I
l

iI I'

I L
i l
i I
I J

! t i
! ( l

l' I
| 1
I

[l 340 i
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rec scau r.na # ## " #' "
CONDITIONS (continued)

!|
'

| Page 2 - Certificate No. 9791 - Revision No.1 - Docket No. 71-9791
|
I
Il 5. (a) (2) Descr!ption (continued)
|i

,

s'- The inner container, which will be disposed of along with the PWR-2 !
| LCB and the irradiated LWBR components, is a cylinder with two steel ;
i shells containing lead in between. The inner container is 117 inches I
I 0.D. and 181 inches long. The inner steel shell is 1.0-inch thick and I

| the outer steel is 0.5-inch thick. There are 4.25 inches of lead |
q shielding between the shells. The inner container is supported radially y
1 in the outer container by two rings, one at each end, which have a I
I radial clearance of 0.25 inches. The inner container is centered I
I axially in the outer costa''get- the aluminum honeycomb crush blocks. 1
I The bottom end of th%ne ~t64 a 4.5-inch thick plate. The 1.

| topendoftjetifi6eb container is a try.h thick plate attached to |the cylinder;J th 40 one-inch diameter fe/ rs . A spiral-wound,fq y
q graphite i Ted gasket is located between 1ted cover and the g

I
cylinder' e gasket is preloaded by the 40 Its, which have an I

o.rque of 700 ft-lb. The inner contain 6 is made primarily bappli s

I from 80Qteel, except for the lead hieldinQd the top cover, |whi hemadesA ;- . ASTM A 588.i
I

; I x I,

! (3) Drahngs N k ') !
'

n d %) f 0 |f'ce with Wes inghouse Drawings
,

I The packaging ismo at fj 1
* 3

i |-
Nch-1575E12, ndiT5 ,'f II '

.

y ,-- 7- ( y, I.>n

| (b) Contents 3 ,[ d5 [/ Y h |
| ! (1) Typehd for9m hte lj |

'

Uq\ f,hy<! l QA I / h
I An irradfated PWR-2 low F tore; r nd th lowing LWBR irradiated

|| contentV,( ) six blanR6 pp6rtt s, ( ~ l seed support shaft/ y
y assemblief t/ c) seven sect oned flux thirgtQ and (d) five sectioned y
I BIF supply bes, In addition, the shipmFn may include approximately |
R 33 gallons of residualyateg an su ce contamination in the form of I$j activated corrosiod prepcK I
(

| (2) Quantity of material in package ,

! One irradiated lower core barrel assembly and irradiated LWBR structurals !
I as described in 5(b)(1). Surface contamination not to exceed 18.9 I
I curies. The irradiated lower core barrel and LWBR structurals not to 1

J exceed 32,000 curies.
|

i i
I i
l |
I I
I ) |
|
|

,

I I
I I
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1; f '* **"') CONotTIONS (continued)
I l

l L
'

}j Page 3 - Certificate No. 9791 - Revision No.1 - Docket No. 71-9791 L

.

L 1

i,

1 L !

I t
i 6. The package will be operated in accordance with the procedures described in r
1 Chapter 7 of the application and Naval Reactors' letter G#84-452 dated March 28, l

| 1984. The package will be tested and maintained in accordance with the procedures L

; in Chapter 8 of the application. f
1 1
1 7. Expiration date: November 31, 1988. [

li I
JI L

REFERENCES L

s,f( RM grf pekaging, WAPD-LP(CES)CS-670 - ff PWR-2 Lower Core Barrel Safety (Ana
P

h Ufdated January 1982. II

4 l-lj
Naval Reacto(s(dmemorandum G#7241 dated Deceg$Ier 2,1982, andl Supplement: f

i

f G#84-452 dated March 2 M984. Q [
FOR THE U.,S. ,NUC REGULATORY COMf'ISSION '

s

$$ M;=41'!! N t
I
l

f ( $ \ j Q Chan1 EhMacDonal Chief hb Mea 'rtition C'ertQfcation Branch tY Q --(i,- Dj s 'on"of/,Fudl Cyele and t
- p g
-ai 'i
1; @ %j ' ' teVial .; Safety, HMSS T'

i

0Date: O
_

-

| k * dihMI d' I+ r

{ o%*** |
1 1

M .r
T [

l L

1 l

1 1 -

1 l
I i
li {

b b
1! L

[
| 4 i ,

1 (

b f
a L

l' (

f) 342

w_m._______________________________________________!

.



_ ___ ___ -

.---- . w---EErim---A-w&a=Aie-*=--AAA== m w=-----is----- -

N U.S. NUCLEAR REGULATORY CoMMISSloN
N +RC FORM Sta CERTIFICATE OF COMPLIANCEt mi
Nj to c'"" FOR RADIOACTIVE MATERIALS PACKAGES

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

/ 9021 7 USA /9021/B(U) 1 2

k-m r%EAMBLE

|}
a This certificate is issued to certify tha* the packag ng and con.ents descr oed in item 5 below, meets the apphcaDie safety standards set forth in Title 10. Code

|| of Fede : Regulations Part 71. " Packaging of Radioactive Materials for Transport and Transportation of Radioactive Material Under Certain Conditions."

N| b This certificate does not reheve the consignor from comphance with any requirement of the regulations of the U S. Department of Transportation or other j

|: apphcable regulatory agencies. mcluding the government of any country through or anto which tne package will be transported. j

N| |

$ j

""''!P |^ ' ^ ^ " ^"^ ' " 7LE A R f " CATION
^ '" " " " ''

a BY a ne d b T D DE TO EO

- gj Technical Operations, Inc. Technical Operations, Inc. application dated !

July 25, 1979. |Rj 40 North Avenue i;

di Burlirgton, MA 01803 j
4

|1

'

r e ooCxETNuben b 9 / g 71-9021 |
b 4 CONDITIONS

' ~ /2 f. f/
This certificate is conditional upon fulfithng the requiren ents of 10 CFR Part 71 as apphcable. and the conditions specified below J

4| 5 (a) Packagi..g N#
d

,
J:

| (1) Model No'.': 750
,

t/ n -,

'
g . g '-k (2) Description y

#: R; xd, _s, ,

A A pordble contai er, which utilizes deple_ted uranium-for shielding.
% The depleted uraniumishielding surr'ounds-a titanium'"U" tube which is
$ crimped at the middle,0f' the'"U"r 'TheJ tianium sour'c~s' tube is rein-
k forced' with a titanium sleeve-(2 inches long); located on the upper
si ends'of the "U" tube where !the source' tube leaves the uranium. The

shielding andi he'"U" tube iare fencased in.avsteel bottom housing. The4| t
~

H: space lietween the'shiel. ding' and :thelbottom steel housing is potted
f with a".polyurethane ', foam.MDurin[tran5 port, thejcontents are securely fposition.ed. in the source tube' by :

An outer' steel top cover is' boltd.the; source drive: cable locking device.j
~

d to"the bottm steel housing to :g4
' provide protection to the locking device ar,d 4 containment of the coiled :

| drive cable. Tamper-proof seals are provided on the package. Shipping !
i weight is 70 pounds.. y

n
:

-
, , . w~ ;

~'~ I~ h_
.! (3) Drawing '

! E:

The packaging is constructed in accordance with the following Technical E:-

4|; Operations, Inc. Drawing No. 75090, Sheets 1, 2 and 3 of 3, Revision E

kdi 0.
4 E

h; !(b) Contents
W! E

i (1) Type and form of material F

4 E

R8 Iridium 192 as sealed sources which meet the requirements of special
fonn radioactive material. |j

h (2) Maximum quantity of material per package !

1 240 curies R

o i

d' I
IN 343 '
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conolisons tcontinued)

l
WI i

71-9021 (|f Page 2 - Certificate No. 9021 - Revision No. 7 - Docket No.
, ,
I E

I E

RI 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 i||!

'

g resisting a 1475*F fire environment for one-half hour and maintaining their y
g positioning function. The cable of the source assembly must engage the lock p

R retainer clip. The flexible cable of the source assembly must be of sufficient 5

4 length and diameter to provide positive positioning of the source at the cr E
!

i of the "U" tube.

f 7. The name plate shall be fabricated of materials capable of resisting the fire !
test of 10 CFR Part 71 and maintaining their legibility. W'

The package authorized by this[ce[tifbb h greby approved for use under the8.
general license provision (bf-10 CFR 971.12. ( j

f */ I!
Ju]O

,1989.

0 $
9. Expiration date:

T REFERENCE ,p ||

ionda,tedfuly25 1 9q Technical Operation nc.

Q[:g. m[ n )R
JM _ gq-

F 3.S. NUCLEAR 8EGULATORY COMMISSION W4 q yp a y ew y, 7
D k h^'

e

j g Qd1 g% - ' < , < N

{ mn A i
i s

Y 9 h , ,Jb les E.,MsedonaldY thief $q|
' 'gl .Tra'nsgrtation Cer f,lcation Branch

ak & D.:01vfsichl'if Fuel
te and ||igj

N %v i l-

7

'I,p'M'ateV,141Safetf . MSS
I/ a n

O !
JUL 181984 4 -

i
. O & |

Oate:

| 4 4, 4 #, 26 |, n

it n
ti b

4: n
d' p

,8 M

i i
4 i
8 i
4' 5

l N

I! I

I !,
<
i 1

4 I

I i
4 I
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I e> enc F0mm sie - CERTIFICATE OF COMPLIANCE I

8 U.S. NUCLEAR REGULATORY COMMISSION
en

} '8 C" " FOR RADIOACTIVE MATERIALS PACKAGES I
1

E
j 1 a CERT 6FICATE NUMBER {

b.REviSeON NUP48ER c PACKAGE IDENT!FICATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES

} 9022 8 ' USA /9022/AF 1 3 1r
i PREAMBLE b
} a. Tnis certehcate is issued to certify tnat the packaging and contents described in item 5 below, meets tne appbcable safety standards set fortn in Title to. Code jI
] of Federal Regulations Part 71. ~ Packaging of Radioactive Materials for Transport and Transportation of Radioactive Matenal Under Certain Conditions." [
1; b. Tnis certivice. does not reneve ine consignor e,om compnance witn any requirement or tne reouiations of tne u s. oepartmeni of T,ansportation or otner L
b appncable regulatory agencies, including tne government of any country tnrougn or into wnicn tne package will be transported. I
l! E

l! .I
l' !yth 3 THIS CERTIFICATE IS ISSUED ON THE BASS $ OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DES!GN OR APPLICATION

1|
a PREPAFiED BY (Name and Acuresst b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION jr

it
l' Combustion Engineering Co., Inc. Combustion Engineering, Inc. application 't
l! 1000 Prospect Hill Road - dated January 11, 1980, as supplemented. L
I Windsor, CT 06095 [

l
71-9022 h

h sm DCsn, ~

3
,

I- c LOQCKET NUMBER k * 9 f

p _4 CONDITIONS
e,4 ( j, jrnis certificce is cond,isono upon vuiteinna ine requaernents or to CFR part 7t. as appocabie, and tne conditions specivied beiow

1| s Q 'e |t1

(a) Packaging N V. it
1| T eQ jr
ji (1) Model No.; CE-250:2 (4 {j nf wh R r
li (2) Description ^M3 _ f( c;f c () g,

gj
,

? y t, ) "1 d t,~
, . "

3 The packaging consists of a,16-gauge, steel; containment vessel,11- L
1

,

'| 5/8 inches ID,by 57.-l/4 xinchestiong with a' bolted and,gasketed top t
flang'e closurelandisteelJwelded bottom 2 plate. :The containment vessel I

'

I |p is centered and'suppor,tedLin 'aT22-1/2-inch > ID' by 68 .3/8-inch long,16- f Iji gauge ' steel drum by.twelvej (12); il/,4-inch 'dianieter spring steel rods g |
1! welded to the containmenti vessel htithe top' flange and the bottom of r |3

li the vessel. The' void space |betwe'enithefcontainmen_t vessel and outer I
'

tl containeFis filled with vemiculite. Y 6 Li

3| y __ q p q y > q| p Lu

f Closure of :the, containment v' esse 1 ~is maintained,b'y a gasket (either f
f

silicone rubberf or asbestos and rubber) and-six'(6),1/2-inch hex head r
f{1 bolts and nuts! /The outer container closure 'is made with a 12-gauge t
l bolt locking ring with drop forged lugs,[.one of which is threaded, Li

J having a 5/8-inch diameterf bolt and, lock nut. bj

t i
f The gross weight of the packaging and contents is approximately 575 I

p
f pounds, t
1| I;
p L
lj L
1 |
J r
1 Li

L I
L L
f

||1'

i|l1

1 1
'

I

1|
1

1 |
l' I
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conomons ccontinues>

1:
L

|f - jPage 2 - Certificate No. 9022 _ Revision No. 8 - Docket No.' 71-9022 [
~

P' i .

l |
k [li .

[||
(3) Drawing

'! The packaging is constructed in accordance with Combustion Engineering [
g| Company, Inc. Drawing No. NFM-E-Z2175, Revision 00. [|

Ll
Ll (b) Contentsi r

li -

f (1) Type and form of material [
tl

u! ' Dry uranium oxide pellets and powder enriched to a maximum 4.1 w/o in L

I the U-235 isotope. The max.imum H/U atomic ratio, considering all ;
|

H! sources of hydrogenoi)s'piateFial'Eit{in the containment vessel shall. L
Ii not exceed 2.26. C.P (''

(2) Maximum quin f't of material per package
''

: c O n
I Thetotsi.contentsnottoexceed300 pounds,_withtheU-235 content t
4 not to'exce'ed'4.5 kilograms. The contents'shall be contained within i

I
3 sealed s' tee 1' containers with a naximu 'i:ross secti5nal area of 73.2
f squa,rflinches.$f, W,,) f g [

'

gt in W [
-

q (c) Fissile Class if- f'' '1 O II
#

'm>,! y (g %

[%j%t ndeldto be shown onhiabel' . h 0.6 Lf Hin} mum tran's ITVT TTYhD d:'L', I

The containmen(t) vessel closure)* gas,<et iItem!No.12E Drawing (%an Anch~or Packing. NFM-E-Z2175,
( i

}(! ~ igL't
~

No6.
Company gasket hg Rev.00)mustbe-made$f'111coneEub y, @ k[

W
u|

" Target" or "425 ")| M N T& #
Q. L( c

Spacers and product'conta'inerbsha'11'jbe\used to? $#7nug axial fit of the I

product containers'within the containmerit? vessel *providea@
[

4 7. LI
| .

$|
v

| 8. Attachment of handle (Its 18, Drawing No. NFM-EZ2176) to outer lid is not t
k

| authorized. "Wp| 4. ,]y |m? ? -i sm n
I

f 9. Alternate closure system shown in Figure 1 of Exxon Nuclear Company, Inc. letter
I

f dated August 14, 1980 is authorized.
Il'

gi 10. The package authorized by this certificate is hereby approved for use under the t
il general license provisions of 10 CFR 671.12. I

L
d

I11. Expiration date: June 30, 1985.
L

L

C
i i t
; ;

L
i L

; ;
I

| l

l
I

i t
; l
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CONDITEONS (continued) {

l

|j ~

~

h
L|

=Page 3 - Certificate No. 9022 - Revision No. 8 - Docket No. 71-9022

f
4 L

Il REFERENCES I
1 e
f t
} Combustion Engineering, Inc. application dated -January 11, 1980. t
) t
1 Supplement dated: June 6,1980. t

1 L

| Exxon Nuclear Company supplement dat'ed: May 13, 1981. [
l E
1 FOR THE U.S. NUCLEAR REGULATORY COMMISSION . t
] L

! JR R F G . |([gP 3.
.

| Char es E. MacDodald, Chief ~ (
1| %)' Division of Fuel Cydle and t

Transportation Certif4 cation Branch tl 4

1 T Material Safety, JfiSS) E
-
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k NRC FORM sts U.S. NUCLEAR REGULATORY COMMISSloN I
Nm CERTIFICATE OF COMPl. LANCE i

i

d| io crR r' FOR RADIOACTIVE MATERIALS PACKAGES |

t a ctRwicATE NUMBER D REVIStON NUMBER c PACKAGE ICENTIFICATION NtJUBER d PAGE NUMBER e TOTAL NUMBER PAGES !

( 9023 4 USA /9023/B( )F 1 5 IN
B

W
k; , ent4usua Tnis certificate is issued to certily tnat tne packaging and contents described in item 5 below. meets tne apphcable safety standards set fortn in Title 10. Code|
g| or Faderai Reguiations. Part 71. ' Packaging of Radioactive Materials for Transport and Transportation of Radioactne Matenal Under Certain Conditions." p

N
i b in,s cert.r.cate do.. not reneve tne cons,anor from cornonance w in any requirement of ine reguiations of tne u s. oepartment of Transportation or einer

appe cabie reguiatory agencies, includ.ng tne government of any country tnrougn or into wnicn tne package will be transported.
,

! $
~ ! ' '."'*eEg"ES^e'v',' .'*.i' 4 " .',",' *^*'* " ^ *"'" ^"^''''*."'TifE ado',"o'EOE!*"T 8 DEME oEA fE * cation |$

' ' "
d

w

'| Nuclear Assurance Corporation NL Industries, Inc. application dated Ng

di 5720 Peachtree Parkway February 27, 1976, as supplemented. 14

|Norcross, GA 30092
. y

l4! cfooc[ETNuuseRt UdE E
'

h4coNoirioNs . -
.

j
rn,s cert,r cat. .s cond nonai upon ruir.n.no ine reau,rernents of 10 CFR Part 71, as apphcable, and tne conditions specified belos

j5 N |
,! (a) Packaging ~ !

'! !

h (1) Model No.: NLI-10/24 )
!>W" , .

.

R(2) Description
- E

A lead, water, depleted uranium and high temperature polymer shielded |
shipping cask, ancased in stainless steel, equipped with balsa impact y

'

.

limiters, and mounted to a railcar which is considered to be an integral E

| part of thei packaging for. nonnal conditions of transport. The cask E

body is 204-1/2 inches long 'by,96 inches in OD. The principal shielding @:

Econsis.ts of 6 inches of ~1ead and 9 inches of water. Depleted uranium:

plates are encased in the' bottom end forging and cask inner closure !
head. High temperature. polymer sheet'is encased in the bottom end and ng

| positioned'between the inner and. outer closure heads at the top end. N

I R
i

j The lead shield is bonded between a 3/4-inch stainless steel inner j
k shell and a 2-inch stainless steel outer shell. The outer shell is

![fq'
surrounded by a 3/4-inch stainless steel water jacket shell. The
three (3) shells are welded to stainless steel forgings at both ends. p

|!4' Four (4) water expansion tanks are mounted to the railcar, and are

{ connected to the water jacket hy a flexible metal hose.

A
,l \>

jE:

\ n
! 'n
: :

y:

W.''

( p

i
n

| B
- N

! >

t R
i

(! E

( -W
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CoNoMONS (conhnued)
I 'N

h Page.2 - Certificate No. 9023 - Revision No. 4 - Docket No. |71-9023
r +E

I 5
I 5. (a) Packaging (continued) h
I E

f (2) Description (continued)

| The primary containment vessel is comprised of the 3/4-inch inner
i shell and the inner closure head. It is 179-1/2 inches long and has

|E
4 a 45-inch inside diameter. The inner closure head is held in place by

%|j
sixteen (16) bolts, and is sealed with a metallic 0-ring. Secondary |
containment is provided by the outer closure head which is bolted, and i

g! has a Viton or silicone C-ring seal. There is no direct penetration
q! between the containment cavity and the ambient. The two (2) penetrations
d' into the containment cavity pret rpq the space between the inner andf

outer closure heads, Mf,pft his a's<in(ter penetration through the cask4 N
N dtbitiftheambient. Tris two

4|
~

body connectin
pJinch quick disconnect val /es(2) lid penetrations are

|j sealed with ,1
1 |and metal 0-ring seals

g each in a- box arrangement. hs g

4' N U f
(! The radidittive contents are positioned within, thscontainment cavity N

|$|
$ using neutrod' poisoned aluminum baskets and' internal support structures. iN

The PWR'ahd BWR~ftiel basket cavities arellined with~ neutron absorber 'I
s

sleevisQompose'd4fnaNsilver-indium c' infus (80-15-5'w/o) alloy. |
J *R)An auxsliary coollihg Aystem/@nountthe railcarCs used to f

w v *

y| y
Tg

p; maintbn the caskian,d fuel 2tempe'rgtu' s*so as to facilitate handling E

f and cooldown.(k) Q
'~' ' $ 5

'r tT Y1 @D %itg M& E

.

The fh11y loaNd'caskhexclu i]m)g|t,he railc,4, ),
9

!

f
g

{p|
N arCis appjoximately 194,000

pounds which31iicludes d',riakt ijm gross weight of the, cavity contentsgj f

of 34,5+00) pounds 9(%fdebpece)%fuebbesket, etcf)y
g

gi :

Q ip ?9 V Ap %
6 (3) Drawings b

47G g |
| The Model NNALI-10/24 shipp'ing cask is cq(s ructed in accordance j
q with the NL Indystries, Inc. and National Lea'd Company Drawing Nos. as p

specified on page XVIII-1, Rev. 9 andl
Section XVIII of the' App)(catj on.% p(ge XVIII-2, Rev. 8, in

g
'

f5. (b) Contents |
(1) Type and fom of material ! |

d' N
d Irradiated PWR and BWR uranium oxide fuel assemblies of the following N

4 specifications: N
'

4 5
4 5
d ii
t- E

d I

4

4 I
r I
( I
n >
4 I
I 349 I
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||| Page 3 --Certificate No. 9023 - Revision No. 4 - Docket No. 71-9023
i

l(j 5. (b) Contents (1) (continued) p

I; W

li PWR BUR I
I! I

Fuel form Clad UO2 pellets Clad U02 pellets |f
| N

I Cladding material' Zr or SS Zr or SS g

I N

4 Maximum initial U i
content / assembly, kg 475 200

4
g! Maximum average initial i
t U-235 enrichment, w/o 3.5 2.8 i

|3p g R E G (6Maximum initial U
|g 16. 5.6content /assem y

h Maximum buq'dle cross ' [0 t
d! section ' inches 9.00 5.75 ,

14x14/15x15 1 ' h
E$ 2,

I4 Fuel pfn, array's e, f,7x//8x8
( numbegfpinb 16x16/_17x17j' ,

7

k Maxi /num active fu I kb [f |
1engt , inches

'

14 O 144 ;gq

gff % g7"'g,40' phi ,['! -
$Max { mum specif1c 'p*owetsf 1 i

[3 27 |

[(d
%y

.

--

13 ,

kw/kg,U;
I~

Maximvmgaveragebdr~nup# .% f, ,
p

(t MWD /M T "k 4 45i500 % 29,700 Iw
g M P tte

-

' -# , i

Minimum'y60)ing' time \,\
'

\' ' dh |
'

-

[ days 1 A,@ 150 Q 150 ,

f Yhe PWR type 'ahemblies may be shipped eit r with or without control !

$ 4 4, 6 +n 5 |rods-
s

,
,

[ (2) Maximum quantity of material per package |
|

C' The maximum decay heat load per package not to exceed 70 kilowatts, I
d
n and: I

d |
I

|
Ten (10) PWR fuel assemblies or twenty-four (24) BWR fuel assemblies.

| Above assemblies shall be contained in their respective fuel baskets |
g as shown on NL Industries, Inc. and National Lead Company Drawing i
i Nos.: I

II
I 70652F, Sheet 1, Rev. 7 PWR Fuel Basket, |
f

Sheet 2, Rev. 5 10/24 Rail Cask y

70653F, Sheet 1, Rev. 7 BWR Fuel Basket, iq.

e Sheet 2, Rev. 5 10/24 Rail Cask I
Ii
Ii 350
.II 'I
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CONDITIONS (continued)

i i

f Page 4 - Certificate No. 9023 - Revision No. 4 - Docket No. 71-9023 |
f N
f i

I >
5. (c) Fissile Class III E

! fiaximum number of packages (
g per shipment for Class III One (1) y
f, ij
d 6. The maximum gross weight of the cavity contents must not exceed 34,100 pounds .Ei

|f
| (fuel, spacers, basket, etc.).

|
7. The containment vessel must be dry (no free water) when delivered to a carrier |

g! for transport. Residual moisture must be promptly removed from the containment g

dt vessel by the methods described in Section..XVI of the Application. The contain- 9
il ment vessel rust be promptly , filled With: helium to 1.0 atm pressure. N

q; ,vf
-

vf g

8. Known rr suspected failediuel assemblies (rodsf ani! fuel with cladding defects N(
q! greater than pin holes'and hairline cracks are not " authorized.

Prior to each shijident, the package must meet the test 5)and criteria specified
s~> ftg

d|jd 9.
in Section XVIInof the-Application.

~ # I

dj p's .4 A7 'e
/ l-

A i

|i 10. The ca4 conten't's must beiso ' limited .under nonnal; conditions)of transport that N
~ N Ithe following measured doseirates bedatisfied:Pi

g! 2f / / \iv ? O |
"'

q

p| a) at'gone meter from1the externalgadjaliidplane surface of the package:
.

W
f 625-times the neutrbn ' dose raterplus"215 , times the" gamma dose rate b
# wiRjiot exceed 1,000 millitensspeEhoun;< and C 8

|i at one,nete$y^j , % j j !) j )l|} $urface dfIhe bottom of the package;|7 f' y''" -
|

g! b) r-from the"egterna y

((! 115 times the neutrorndoseHateCplus 2f0 times @Ve gamma dose rate u

will tiot exceed '1,000 millitems ps(h/l) $e
hour. b

4|
sV U L j;\- y n

k 11. The neutron shieldirig system and auxiliary coofing system must be filled with a i
mixture of water and'et lene glycol '(53% to 58% by ei'ght ethylene glycol).

q 12. The neutron shielding s'ysteminust be , equipped,Mith two (2) pressure relief p

g! valves (one on the cask and''one!on aniexperisio'n' tank) set at 220 psig.

| 13. Any system used for cooling down the package must be provided with a pressure h

gi relief device set so that the maximun pressure in the containment vessel cannot |
1|

exceed 233 psig during the cooldown process, y|
; >

d' 14. The systems and components of each packaging must meet the criteria for the f
4 periodic tests specified in Section XVII of the Application. I
I I

|!
15. Repair and maintenance must be as described in Section XVII of the Application. |

q During inactive periods, the maintenance and testing program may be disregarded b

a provided that the package is brought into full compliance prior to the next use i
N of the package. I
4 I
t |

h |
, i

| 351 |
i i
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CONDITIONS (continued)
I L
I r ,

1: C |

r i l
i Page 5 - Certificate No. 9023 - Revision No. 4 - Docket No. 71-9023 L l

I t |
I t
it r
I! L

'

g 16. Prior to first use, each packaging shall meet the criteria for the acceptance t
'

I tests specified in Sections XIV and XV of the Application, except that the |
1 prototype railcar test meetin9 the stated design criteria need be performed only I

d} once. L

h
gj 17. Packaging is authorized for rail mode of transport only.- g
I; E-

gi 18. Expiration date: July 31,1936. t

?EQ|;
c \ h

(\.
!I IREFERENCES U.- :: .

r

-

I r
gl

- NL Industries, Inc. applic. s 1ation dated February 27, 1976. J.',.., r
n

g

q s '' .,; L
N Supplements dated: JunaT4, 1976; October 10, 1978; and July 6;11979. r
1 - -

1

d FORTHE-UlS. NUCLEAR ~REGULATORYCOMMISSION IN

:%.%g\
_I| |LJ

|
t ,p , . .

|

I|I ( [E f 62 eTht,()
4: tfe-

-

<
_ Is 11u %h 2= cM

'

f l-~ Charles E. MacDon iECliief I'

| ('f) 'jS' N'% 4 { Transportation Certification Branch I

Division of Fuel Cycle and |%ff ,
'fs r[ P,h
t !| ; j ! Material Safety, NMSSg n ;- m@ytsh dt. |C i

, L
i APR 1 S EMM -

i Date: & ,e >- ,., , |-

I \4
,,

. (f . / i >P isp[ ' '
3,

I I
' '#j k t'

I # /. . . |

w' n
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L,
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NQC FORM 61s U.S. NUCLEAR REGULATORY COMMISSIONd e-o CERTIFICATE OF COMPLIANCE
f|E

i

N| i'0 C'" " FOR RADIOACTIVE MATERIALS PACKAGES
1 a CERTIFICATE NUMBER D REVISION NUMBER c. PACMAGE IDENTIFICATION NUMBER d PAGE NUMBER e. TOTAL NUMBER PAGES

'

9024 4 USA /9024/B( ) 1 2 N

E|k,,PRAuBtEI a Th.. certificate is issued io ceri:4, inat tne packaging and contents descnbed in item 5 below, meets tne appi. cable safety standards set fortn in Title io. Code W
| || of Fe seral Regulations, Part 71, ' Packaging of Radioactive Matenals for Transport and Transportation of Radioactive Matenal Under Certain ConditsorC |
N b Tf s certificate does not relieve the consignor from compliance rth any requirement of the regulations of the U S. Department of Transportation or other

Spplicable regutatory agenCles, including the government of any country through or into which the package will be transported. k

i)
F

6 W
d !N
s ' "'Utta ^BW'.'*.m=,5 "^''' ' ^ **"" ^~^"'''"i?Lu,"=cas=L^rJ^ " CAT,0N |s
kSt.LouisTestingLaboratories,Inc. St. Louis Testing Laboratories, Inc.
I

g|j 2810 Clark Avenue assupplemented.j!N
application dated July 26, 1974,d St. Louis, M0 63103

8

i@E%|
d - e-.. .

. e occid NuuBim f2 S / .' 71-9024 |

facoNoiTioNs , . i ||
I

,.
I This certificate is conditional upon fulfilling the requerernects of 10 CFR Part 71, as applicable. and the conddions specified below

f, * (a) Packaging sh () |~g a; !,
(1) Model No.: STL-201 I !N

@4
/

) ^
|4 (2) Description . , ' // ' i@n

,, v
.-

d ti.
~ .,i !

.

/

|N,/9 ( ,,-

4
-

gs

g! A radiographic device containe'd'within'aisteel drum a'n2 wood insulated
'

Ifd overpack. Outer dimensions of.the 'ov rpack"are 11 inches in diameter
|85by 14 inches high, conforming to Militari Standard MS;27684-2. The

y dimensions of the' device 'are 4;inchest by25 inches by 9. inches in |E

f height. Main components of ;the | device incl' de a 1/8pirich stainless !u

3 steel encasement shell, 30' pounds' of? depleted' uranium 5hielding, E
i

y! solidified molten aluminum filler'liaterial.7"S" shaped source tube, I
and shipping plug. ' The radiographic ~dsVice is centered and positioned i.j

j within the steel drum by wood .insulattdn(5fThe total weight of the N
1; package is approximately 60 pounds'.' n' n
1 - - .v i
f (3) Drawings Y |

'
l ?<y ~

.jj The packaging is constructed in'accordab[e' with the following St. Louis
.

i Testing Laboratories. Inc. Drading Nos.: 5
-l! If STL-31A STL-282 I

f STL-280 STL-283 !
.d STL-281 STL-201 p
j' and 1
-1 Military Standard MS-27684-2 1
1 1
1 1
1 1
1 5
1 1
1 h
i I
J

,l N
E I
d iI 353 h
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CONDITIONS (continued),

|
| Page 2 - Certificate No. 9024 - Revision No. 4 - Docket No. 71-9024 I
|
i I

I i
, , 4

'

5. (b) Contents |
I

(1) Type and form of material I '

] Iridium 192 as a sealed source which meets the requirements of special |fonn radioactive material. y

I
(2) Maximum quantity of material per package I

I
100 curies of iridium 192. |

ModelXC-305asshownin(AECQftomic@nerQ~y'dfhaphicdevicearelimitedto|The source assemblies authorized (oQus fridi6.
E neda Limited Drawing No. A4251-A-9, y

' ?{; Model S-1 as shown in GenerhbMuclear, Inc. Drawing'2 nog B-107, and Nuclear i
;j Environmental Engineerin i>Inc. Model S-1 as shown in St/ Louis Testing Laboratories I
;j Drawing No. STL-285-1 Q |
'! A |
! 7. The nameplates shal'l ; fabricated of materials capable-of res} sting the fire y

test of 10 CFR Pa J1 ahd gi taining their legibt it f
;|8. Drum vent holes must be covered w th durable wdtherproof tape, or equivalent I

{ O Idevice. '

.

# 9. The package aut zed by. tdis#certifi'cafd9s-her y*approvAd f'6F' use under the !m

general license gvisionsjofT10'C$57;LL r . o,7/,,,r --3 Iq w^ 2 : ., p ,~

I| 10.| Expiration date: Februaryl28h1988 99 4 I~

) IEREhCE I

|| St. Louis Testing Laboratorjes Inc. appl [%gn3 ate W(dly26g974.5 Cosi s 1 vW y
ca d J p

l de - s s i
i

I; Supplements dated: October 17G974; and January 9 and February 10, 1975. I

f k* v4 J0J1 JHE Ud. NUCLEAR REGULATORY COMMISSION|et A rs

g|| ChQa l/4w I
1 es E. MacDonald, Chief I

3

di Transportation Certification Branch I

| Division of Fuel Cycle and I

g Material Safety, NMSS |,

I| Date: SEP 0 61983 I'

| I
w I
I I
I I
I I
I I
I I

i I
'

6 I
I I
I I
1 354 I
I I
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NRC F U.S. NUCLEAR REGULATORY COMMISSION
I rm ORM 618 -. CERTIFICATE OF COMPLIANCE I
d ts Ca n FOR RADIOACTIVE MATERIALS PACKAGES I

i

l' I
tt REVISION NU.JBER C PACKAGE lOENYlFrCAflON NUMBER d PAGE NUMBER e TO1 AL NUMBER PAGES

g 1. CERTIFICATE NUMBER g

9027 4 USA /9027/B(U) 1 2 g

NPREAMBLE
4 inis certiticate is issued to certify tnat tne packaging ano contents described in item 5 beiow meets tne applicable safety standaros set forth in Title 10. Code f||,

|| . oe reoerai neguiations. Pari ri. pacmaging or aaoioactive wateriais eo, T,ansport ano T,ansportation or naa.oactive uatenai unoer certa n conoitionsr i
I| Nb Tnis certiticate ooes not reis e ene consigno, erom compiiance ..tn any requirement or tne reguiaisons or ine u s. oepartmeni av Transportation or orner
1, appiscabie reguiatory agencies. Inciuoing in, governmeni ce any country inrouan or .nto .nien ine pacmage ..ii be iransporteo i
I;: i
I! I
I: I

3 THIS CERTIFICATE l$ ISSUE,D ON THE BASIS OF A SAFETY ANALYSIS REFORT OF THE PACKAGE DESIGN OR APPLICATION g
a PntPAREo By tu.,,,. .,, Aooress) b TIRE AND IDENTWICATION OF REPORT OR APPUCATION

Mj Tech / Ops Tech / Ops consolidated application I
d 40 North Avenue dated November 29, 1979; as supplemented. H

(i Burlington, MA 01803 |
|| 9

d! c oOCKET NUuBeR i 71-9027 N

4 CONDITIONS
Tnis certificate s conostionai upon ruivanna tne requirements of io crn part n. as aponcabie. and the c'onditions specified beso. j

is b

I
d; (a) Packaging

(1) Model.Nos.: 741 and 741E ,

I
q! (2) Description - I

Rn, . .m

di A steel encased, uranium shielded Gamma Ray Projector. Primary componentsI

f consist of an outer steel shell. internal bracing,~ polyurethane |potting material,. depleted uranium shield, and an "S" tube. The
hj! contents are securely positioned in the "S" tube by..a source cable y

g| locking device and shipping' plug. Tamper-proof seals are provided on iq

N the packaging and a 1/4-inch; thick steel-shipping plate is bolted over I

g(| the source locking mechanism for additional protection during transport. I
The total weight of the package is approximately 300 pounds. |
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I 'j * * C'ONDITIONS (continued)

#'#~# ##

l-
'

|

L
| C
I Page '2 - Certificate No. 9027 - Revision No. 4 - Docket No. 71-9027 [

|I I 1

L t '

I L
I C

Ij . 5. (a) Packaging - (continued) r
5| - L I

(3) Drawings
[

!I The packaging is constructed in accordance with the following Technical [
|| Operations, Inc. Drawing Nos.: r
li E
I 74190: Sheet 1, Rev. 0; Sheet 2, Rev.1; Sheet 3. Rev. 0; Sheet 4, L
I Rev.1; and Sheet 5, Rev. O. I

|i 66025: Sheets 2 and 3, Rev. O. h
g REG r. TI

rNgI (b) Contents U/ r
i %Q+ |

|i1 (1) Type and form of material </pf s
I Q '

L

|i CobaltdO or iridium 192 as sealed sources whfEh meet the requirements L

?( I
,

q of special fonn radioactive material. - ,

il . V) N_' 4, |.
-

l (2) Maximun quanti Dofs' material per packager' |
'

i ~ (N /4a O |1.
,

r . . , .

#I 33 cYries of cobalt,60; o s #

([4 bg L

L!

Il
240"huries of iridi6m' 192'. ' iv4('e "* //f I)<

$ - l, r ,,#
#

1| general licen%'se' orized[by thisfeertificate"is#ie'reby approve' lfor use under the!
^

6. The package a h t d
1 provj gions, of/10;CFR'l (12 7 y t

'

,

I: > ya u - g g F
"

.. - 4 |

I| l ,J 5. { f k 'h;i~'
~l 7.

Expiration dat63 Jan'ua "j|y%d f% I

*g. vs I
~~

/3 <,.
. w %: - -I V

% Q'i9' f's Aj,{} [0 |

t'I V
1

y//f)
y,.15 % ., g. s |

| -REFERENCE g) |
1 "/ M i
I Tech /0ps consolidated application, dated November 29,f l979. L

i

| M 4 ,J , h Y |
I

q Supplement dated: Februa ry 21, 1984.h a * ' '
;

I
[

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

I L
'

sY
I Charles E. MacDonald, Chief

[
l Transportation Certification Branch |
I Division of Fuel Cycle and

|I Material Safety, PNSS,

ff Date: MAR 191984

8 ,
I
I

I
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U.S. NUCLEAR REGULATORY COMMISSION )lIMAC Fonu 61s
nem CERTIFICATE OF COMPLIANCE i

FOR RADIOACTIVE MATERIALS PACKAGES II'o Cm'

Il
1 a CERTif tCATE NUMBER D REVISION NUMBER c PACKAGE IDENTIFICATION NUMBER d PAGE NUMBEN e TOTAL NUMBER PAGES

I 9028 4 USA /9028/B(U) 1 2 il
2 PREAMBLE

| a. This certsfecate is issued to certify that the packaging and contents descnbed in Itera 5 below. meets the apphcable safety standards set forth ir T rie 10. Code |
| of Federas Regulations. Part 7t, * Packaging of Radioactive Materials for Transport and Transportation of Radioacte.e Material Under Certao Gonditsons." p

I D This certhcate does not reheve the consignor from comphance with any requirement of the reguietsons of the UK Department of Transportation or other I
11 appbcable regulatory agencies, including the government of any country through or into which tne package will be transported ||

[! |EI 'I
t '\\

3 THis CERTIFICATE IS ISSUED ON THE EiASIS OF A SAFETY ANALYSIS REPORf OF THE PACKAGE DESIGN OR APPLICATION j
4 PREPAREO BT (Name and Adtfresst b TITLE AND IDENTIFICATION OF REPOf.T OR APPLICATION 1

lj| Technical Operations, Inc. Technical Operations, Inc. application j
f Northwest Industrial Park dated September 27, 1979, as supplemented. y
i Burlington, MA 01803 g

i W
I m n . _... i
1 c .oOCiET NuusEa C * 71-9028 il
3 ja CONoiT,0NS v ~< ,,
1 inis cert,ficais is condinonai upon fuihinns tne requwem.nts of 30 CrA Parf ri, as apphcabie. and the conditions specified beiow gs

, , o .- i.

1 (a) Packaging , ' ~ i/. I

g!.
~

4 g

4 (1) Model Nos.: 684 and 684E |I
*

-

q
_ ,s

' a yg laj (2) Description
- g' / c x g !,

,

t +1 50 g

A steel encased uranium ~shielde.d Gamma; Ray Projector.mPrimary components p

,,

1' consists of an outer steel shellsiinternal_ bracing, polyurethane N

~

9lpotting material,- depleted. uranium ' shield, and 'a Zircalloy "S" tube. i

9 The contents are securely positioned -in ithe Zircalloy "S" tube by a jji source cable locking davice and shipping pl'ug. . Tamper? proof seals are y

f provided-on the' packaging'and all/4-inch thick steelsihipping plate is aj bolted over, the source lockin~g. mechanism for additional protection |
Jj during transport. The total ~ weight of ~the -packagetis' approximately u

1| 225 pounds.-
1 .c 6/ Q O I

.A I-

y a 3

i (3) Drawings g '* ~ iyY
j g

i i
1 The packaging is constructed in accordarice with the following Technical i
1 Operations, Inc., Drawing |Nos.:"; 7 '

N
4;

f
'

|f
68490, Sheets 1, 2 and 3 of 5 '

68490, Sheets 4 and 5 'of 5, Rev. A g

[f 66025 Sheets 2 and 3 of 3 Rev. A. t
1 1 l

1 L

1 L
1 (
l l
I fI

|L
1 L
1 l
i l
t i

i

l
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(- ,CONO|TIONS (continued) .
l

-

(
Page' ? - Certificate No.' 9028 - Revision No. 4 - Docket No. 71-9028 t I

t :o.

f1
. b) Contents t(5.

I .
[ l

I _(1) Type and form of material- L
'

I t

| Cobalt 60 or iridium 192 as _ sealed sources which meet the requirements [
g,

of special fonn radioactive material. p

1[ t
I (2)~ Maximum quantity of material per package [

l ' t
tI 11 curies of cobalt 60; or

'

I 240 curies of iridium 192 hl

6. The source shall be secured.i k ie 1[jorr of the packaging by thee

I| shipping plug, source assembl and locking device.(Tt}e shipping plug, source [,

I|
assembly used must be fabricated of materials capable ofg, resisting a 1475*F fire L

I environment for one-half > hour and maintaining their posit}cning function. The C
4

| ball stop of the souty:e assembly must engage the locking deiice. The flexible I
g

cable of the source assembly and shipping plug must be of/suffjcient length and [y
g diameter to providQositi.vespositioning of the sourre in the shielded position. [

7. The name plates s 1 be f ~ sd OL materia 's i e of resisting the fire
| test of 10 CFR Ps7t 71 and maintaiding,their 1 gChllity. C

f| 8. (ized byothis~:certifiche9s- y7 approved (F use under the f

.

i - 4 LQ(/ t.
''

The package aut L
general license revisions!of RO CFR $ 1.|l2. ?

'

(
-O* /:

J [, /,z,f) wo 9 W to- u w . ~.

j; T- l9. Expiration date: Decem$$$1-1954' !

SO 75 LL h @ g> c,7 I,i p g<
$'3 REFERENCES; fg,,,, Cg.

e o. t
i j [

/ Q,\f f*

Technical Operations, Inc. appif' ation dated September 27,1979. Lc

November 9, 1979,Y g ghSupplement dated:

FOR THE U.S. NUCLEAR REGULATORY C0FNISSION f'

L

L

.-|
Charles E. MacDonald, Chief [
Transportation Certification Branch [

Division of Fuel Cycle and (

| SEP 061983
Material Safety, stSS

[
fi Date:
(
l,

l
*

_____. - - ._

- - __ _ - . . .._. _ _ _ _ _ _ , . _ _ - - _ _ _ . . , _.._
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NRC FORM s1s U.S. NUCLEAR REGULATORY COMMISSION

li <e at CERTIFICATE OF COMPLIANCE N

|| '' C'2 " FOR RADIOACTIVE MATERIALS PACKAGES
b REVISION NUMBER c P4CK AGE IDENTIFICATIOf 4 NUMBER d PAGE NUMBER e. TOTAL NUMBER PAGES

k I a CERTIFICATE NUMBER 5 USA /9029/B(U) 1 2 |9029
4 , P.EAM8tE ;I
Ij l,, Tnes certific ie is issued to cortif, tnat tne pacaaging and contenis aescnoea in item s deio.. meets ine apphc oie sateiy stanoaros sei fortn in Titie io. Coo.

;Jg; of Federal Regulabons. Part 71,' Packaging of Radioactive Matenals for Transport and Transportation of Radioactive Material Under Certain Conditions."

|i b This certificate d'ws not reheve the consegnor from compisance witn any requirement of tne regulations of tne U S. Department of Transportation or otner
1 appe canie requiatory agencies. inciuoing ine go.ernment of any couniry inrougn or snio .nica ine pac * age .iii ee iransporteo. ,b
1,:

|N
4 :D
N. iN
g 3 Tress CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION ga PREPARED SY (hame eruf Adifress; b TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

sL Technical Operations, Inc. Technical Operations, Inc. application dated |p4

( 40 North Avenue September 10, 1979, as supplemented. ;N
N Burlington, MA 01803

J
i

i 71-9029
i c DOCKET NUMBER

i a CoNoiTeoNs
| inis certificate es conditionai upon fulfilhng tne requireme9ts of 10 CFR Part 71, as apphcable, and the conditions specified be6ow

'' (a) Packaging
;f

. (1) Model Nos.: 676 and 676E ;I
! |H
! (2) Description j

R
A steel encased, uranium shielded Gamma Ray Projector. Primary components y,

: consist of an outer steel shell, internal bracing, polyurethane potting ,E

material, depleted uranium shield, and an "S" tube. ' The contents are |I
securely positioned in the "S" tube by.a source cable locking device I
and shipping plug. Temper-proof. seals are provided' on the packaging |and a 1/4-inch thick steel shipping plate is bolted over the source g

locking mchanism for additional' protection during transport. The p

; total weight of the package is approximately 545 pounds. N

}I
!

(3) Drawings N

,N
t

inThe packaging is constructed in accordance with the following Technical !g
Operations, Inc. Drawing Nos.: u

Ii

; 67690, Sheets 1, 2, 3, 4 and 5 of 5, Rev. C |Il66025, Sheets 2 and 3 of 3, Rev. A i<

4 E
4 I

IE
4; A
e: ,t

+% il
|t

4{ !t
i

|+!
4! I
(
si t
8' 1
4! l
q! I<

I I
it; I
4 i
N I
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|| # ' ' ' ~' ' '' . I||| CONDITIONS (continued)

'

|nI; R

I 'N

f Page 2 - Certificate No. 9029 - Revision No. 5 - Docket No. 71-9029
t|,

,

! ! !U
E|

-

!N| 5. (b) Contents
!%

{N% (1) Type and fonn of material

h B
i Cobalt 60 as sealed sources which meet the requirements of special !g

Iq! form radioactive material, iq 'n
-

L: n
(2) Maximum quantity of material per package

t

y|9330 curies. n ; ,,,

1 n% r3 r- , f ,. ,p
The source shall be securedinIthe shielde~d;' position of the packaging by the! 6. ;p
shipping plug, source assemblj, and locking device..tThe shipping plug, source |N1

: assembly used must besfabricated of materials resisting a 1475'F fire environment :b
! of one-half hour and' maintaining their positioning function. The ball stop of |the source assembly must engage the locking device. The' flexible cable of the g
i source assembly and ' shipping plug must be of sufficient' length and diameter to ly

provide positivet positioning of the source in the shielded position. |N*v n ',
.. |p-

7. The nameplates,stUll be fabiicated ofinaterials capable of resisting the fire |h
test of 10 CFR'P. art 71 and mgintaining theirilegibility, j
The package autNorized by this certifica'te' is hereby approved"for use under the8.
general license , provisions of;10,C ,0 7 } .12. ,

9. Expiration date: September 30,1989.=.5,8i ,
, jb

ils< 1<3 3;: -,1 . ,m

4 e it
$, C 3 J-313 I ! I } i ". ji'

f
,

*^* REFERENCES 2-
,

h Technical Operations, Ihc. application dsted ,S,ept' ember [10,1979. $
tu

q! Supplements dated: October''4',11979 ; and September 4,1984. |>

,

|4

(W |b
*

,

J u- .FOR= THE U.S. NUCLEAR REGULATORY COMMISSION |.-

, ,. .

.

di / Charles E. IacDonald, Chief b

| Transportation Certification Branch |
'q Division of Fuel Cycle and y

[q Material Safety, NMSS p

k Date: SEP 2 61984 |
4; >

l I
p

! l
; i

t |
4: b

(j B

4|
I
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| Mac rones sie U.S. NUCLEAR REGULATORY COMMISSION lCERTIFICATE OF COMPLIANCE j-
i on,
'

''C'"" FOR RADIOACTIVE MATERIALS PACKAGES |I

t a CERitFiCATE NUMBER b REVISION NUMBER c PACKAGE IDENT FICAT6ON NUMBER d PAGE NUMBER e TOT AL NUMBER PAGES

9030 3 USA /9030/B( ) 1 2 g

n
(

|! s. This certificate is issued to certif y that tne packaging and contents described in ftem 5 below, meets the applicable safety standards set forth in Title 10. Code ;j| (
2 PREAMBLE .

'

of Federal Regulations. Part 71. Packaging of Radioactive Matenals for Transport and Transportation of Radioactive Matenal Under Certain Conditions *j'
|I! This certificate does not reheve the consignor from comphance with any requirement of the regulations of the U S. Department of Transportation or other |Ib

|, apphcable regulatory agencies, including the governtrient of any Country through or into which the package will be transported.
15

li !

|II: I
I;

i 3 THt$ CERTIFICATE t$ ISSUED ON THE BASIS OF A SAFETY ANALY$iS REPORT OF THE PACKAGE DESIGN OR AF' PLICATION
ig

i ! e PREPARED OV theme and Adifresst b TlTLE AND IDENT6FICATiON OF REPORT OR APPLICATION P
ilif

g Toledyne Energy Systems Martin Company application dated June 16, 1966, p
i

I
N

|I;110 West Timonium Road as supplemented.
8

d Timonium,11D 21093 fi i
e

19f|
4| c OOC =ET NuuBER 71-9030 il

} 4 CONDmo,Ns . is .o_al upon ,u,,i,,ing t .,_,e_,, o, ,e C,e ,a,, ,,. as a_.. and tb. de ons s_fi.d e.,ow
j,

y|s
1his cer,i tc. ,

i

|! (a) Packaging i
g

|Id: l
,( (1) Model Nos.: MW-3000, Sentinel-3, and Sentinel-8 i i
<4'

f (2) Description

|I#
W The packages are thermoelectric generators. The major components |

N' include: the main housing, tungsten shield, housing flange, and il ,

lelectrical connectors. The approximate.' dimensions and weights for the i

|I% Model Nos. are as follows: I
4 Il

Model No. Dimensions (inch) Weight (lb) gq

y l
q .

2,700 ||
.A MW-3000, Sentinel-3 24 00 x 23
4. Sentinel-8 24 OD x 25 3,200 |I

|

4
.

} (3) Drawings
1f The packagings are constructed in accordance with the following Drawing
I

4 Nos.: |
4 I
A liodel No. Drawing Nos. ,I
(
5 ftW-3000, Sentinel 3 Martin Co. Drawing No. 471A1000000

!i
h
.d Sentinel-8 Isotopes, Inc. Drawing No. I,

'

IJ-30856-003-10000
A|

|
d 1

.n: I
l

g! N
g l
d! 1!

4 I
4! I,

w I
'

I

l

@! I

q|
I

N 361 I
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79 """ ''" conomous ccentinued)

Pa e '2 - Certificate No. 9030 - Revision No. 3 - Docket No. 71-9030
,
I

i I

!!5. (b) Contents II I
||

(1) Type and form of material

| Strontium 90 titanate doubly encapsulated in Hastelloy fuel capsule |
which meet the requirements of special form radioactive material, ;

| I
I
I (2) The maximum quantity of material per package |

1
1 Model No. Quantity

MW-3000, Sentinel uries,

b 40,000 C iph I
|| Sentinel-8 D g I
I

| 6. Eye-bolts shall be ved or covered during transportation prevent their use |
as tie-down device o packages. 7

I! 7. The Mi-3000, Sentipf -3, a tinel-8 shall ha,ve%eir top steel cover platei I

|| bolted to the ou' wrought' .g hhigid,ahal't#W4fexceptdehmaintenance i
I

I operations are bb g perfonged y he generato wh}c | require gval of the top
|

t

f steel cover plat ; JQ g
'icat a b a p' roved r use under !', 8. The packages aut izedhhhNee

the general licefd proVij[ons ofif0j q W Tpll.;g .q: jy"
'

|I |
| bidOn
1 9. Expiration date: y31} }

'y'
.. I''

h R,Ep RENCES3 Q ylg '
| Isotopes. Inc. application ted: September and 16, 1969 d March 3 and

|
April 20,1970. Q $ |

| Martin Company application dated Juk16g9,w g k lements dated:July 22 and |
q August 16, 1966. i

|I!
|| Isotopes Inc. application dated November 5,1968; with supplement dated: December 5, I

I
I!1968. 1
Ij

|
FOR THE U.S. NUCLEAR REGULATORY COMMISSION |

II

| atL O # |
Charles E. MacDonald, Chief g

g Transportation Certification Branch Ii
I Division of Fuel Cycle and i
I Material Safety, NMSS I

I
16

Cate: SEP 0 6153 |
II

I i
362 i
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11 !II senC FORM sie U.S. NUCLEAR REGULATORY COMMIS$lON i
1 e.sai CERTIFICATE OF COMPLIANCE l1 i

l{ t FOR RAclOACTIVE MATERIALS PACKAGES ilio Csa n

| I
gl 1 e CERTIFICATE NUMBER D REVISION NUMBER c PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER e. TOTAL NUMBER PAGES

p 9032 4 USA /9032/B(U) 1 2 'I
L PREAMetE I
|| a. inis cori,ncate is issued to certiry enai ine pac = aging and conients descnned in nem s e iow, meets ine appiicanie safety standards set votin in Titie io. code ,1
|| of Federal Regulations. Part 71,-Packaging of Radioactive Materiais for Transport and Transportation of Radioactive Material Under Certain Conditions." in

hI[ o inis certificare does not reheve the consignor from comphance with any requirement of the regulations of the u s. Department of Transportation or other
II apphcable regulatory agencies. including the government of any country enrougn or into whicn the package win be transported. l

1
1 R

I! l
iI'
j|I3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

e PREeAREo ei twie end Address) D TITLE AND IDENYlFICATION OF REPORT OR APPLICATION

f' Technical Operations, Inc. Technical Operations, Inc. application i!40 North Avenue; g! dated August 8, 1979. !lig Burlington,itA 01003 i
I

- r ~' 71-9032 |93,

d| c oOCxcT NuuecR : il
- "'

4 CONDITIONS
'

jinis certificate is conditiona: upon vuinning ine require <nents or to crn Part 71. as appncaese. and tne conditions specified neiow

j|t
I; 5 n

~

[ (a) Packaging
,

,! . .-

|iq (1) flodel No.:' 650 ;i

!|
-

i ' -
gg

R! (2) Description
~ O I'

d.
.

R. c

f A steel'' encased, uranium shielded, Iridium'192 source ' changer. !j Primary components consist of an outer steel shell, polyurethane
potting material, uranium shield,, Titanium "U" tube, and source !p

4|
I

q holdown assembly. The source holdown a'ssembly-secures"the source ji
4 assembly in position within the' crimped "U", tube. Tamper-proof seals

. I@Id, and a padlock are provided on the ' packaging. Total? weight of the
[ package"is'approximately 70 pounds.~' - j .! ||.'

*

,

. ' ,
q (3) Drawing s
E,

~

N'

q| The packaging is ' constructed in accordance with the Technical Oper- N

N ations, Inc. Drawing No. 65002, Rev. A. Sheets 1, 2 and 3 of 3. E
q Im

4,: ~ l
4 1

4: I
( l
4: 1

I| |i

| 4: I
| n' I

!

|I
4

N!
,

I'

I; I
I: I

! I! l
! I| I
! s' |
' l Ig

I
I
I

d! I
q! I

II 363 I
! I
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" U'***"""" *""'" " 'RM" conomous ccontinuem
I I
I Page 2 - Certificate No. 9032 Revision No. 4 - Docket No. 71-9032- I'

1 I
F I

I
I I
I I
I 5. (b) Contents 1
I I,

(1) Type and fonn of material |
g! Iridium 192 as sealed sources which meet the requirements of special |
I

|| - form radioactive material. |
Bj i
I; (2) Maximum quantity of material per package I
lj i
I 240 curies I-

6. Thesourceshallbesecured,1(,t IIiet posifj6p of the packaging by the'

li source assembly. The source,as'sembly must be fabricated of materials capable of |

1| - resisting a 1475'F firadadironment for one-half hour ind' maintaining their I
l positioning function AThe cable of the source assembly"must engage the source L

g|i
'

j holdown assembly. Thb> flexible cable of of the source assehbly must be of |sufficient length and' diameter to provide positive position ~lhg of the source at t2.e -'

#|
the crimp of the "U*) tube j

cated of materials' k Ncapable of res'5~s' ting the fire1

y'
| Lit |*

I; 7. The nameplates shall be fa s
t

( test of 10 CFR PaFt 71 and maijitsi ing .theif l'egibillity. O '

|q( k \sj\f84y 9. general license provisions,this cattificaid,2The package aut ized by, erebyTapproved fsF use under the
[,ofMO:GFR_,$%12.-pv %,' [

4(.

(| 9. _ 4$1989.
UJ l, %*

. || | W ? ,;' >i

| Expiration date: June . C W 4'

|I
p? t. dv.~ 14/"p,

|! O
'

% '

i

[ .U M -W h (
h REFERENCEh p'f *' Q

Technical Operations, Inc$.. aplication datepAugust 8,1979 O.
|

u 9 O N =

I
'

lj FOR THE U S. NUCLEAR REGULATORY COMMISSION
~

k. . g 4. A A PI I - :

N
i a g h

.

I; Char s . MacDonald, Chief'
,

I Transportation Certification Branch'
-

^ | Division of Fuel Cycle and,

g Material Safety, fNSS

kDate: JUN 141964
: li
| 1

I'

I
i
1

l
| || -
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I|Nacromus1s U.S. NUCLEAR REGULATORY COMMIS$10N l
N n.m CERTIFICATE OF COMPLIANCE ii
N '' C'3 " FOR RADIOACTIVE MATERIALS PACKAGES |I ,

i g ,

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

( 9033 5 USA /9033/B(U) 1 2 !g

|Nh PREAMBL E

| .. in s c.riii.cae. is issu.a io c.ri,,, inat in. pacusamg ana coni.nts o.scrio.o m item s e.io.. m is in.appiic oi. rety srandaros i.i vortn n Titi. io. coo. 1

| of Federal Regulations. Part 71, Packagmg of Radioactiv. Matenals for Transport and Transportation of Radioactiv. Materiai Under Certam Condstrons " g

I o in,s corr, vicat. oo.s not ,.u. in. consignor vrom compnanc. . in an, ,quir m.ni or in r.guiat.ons et in u s. o.partm ni or Transportation or einer )I
Aj .ppocani. reguiaiory agenc . inciuo,ng in. government or my country inrougn or into on.cn in. pacna2. .iii o. transpori.o.

B-

1,

ti jI
R

h*l'3.. THt$ CERTIFICATE IS ISSUED ON THE BASIS OF A SAFET .NAJSIS REPORT r. THE PACKAGE DESIGN OR APPLICATION !g
a. PREPARED BY (Nat . and Addr.ss A b TITLE AND IDENTIFICATION OF REPORT OR APPLICATION j

|E1
1 Tech / Ops Tech / Ops application dated November 8,1974, |
1 40 North Avenue as supplemented, ja

31 Burlington, MA 01803 :p
1

$ .n DC 71-9033
h c 00CKET. NUMBER b (n ..<Jg j!

.

#

4 CONQtT40NS \ V d A
! This certificat. is conditional upon f arfillmg ,tn. requirem.nts of 10 CFR Part 71, as apphcable, and th. condetons specifi.d belo. |I

: |! N

0 |f (a) Packaging -

T & 8
1} (1) Model Nos.: 660 and 660E / "/ ?

I1 9 x . 5,.,
. -

f g%,
#
/ !p/r m- s3

f (2) Descriptio,n j |1 's .

[ J-; Q % t
O j.' .

1
P- - l ') A J

1 A steel encased, uraniuT shielded Gamma Ray Projector.) Primary components N

4 consist'of an outer steel shell.fpoly'urethane potting; material, uranium I

I shield,~"S" tube', and endiplugs. The; contents are securely positioned I

Tamperk,"S" tube. by a' source: cablellocking device and-shipping plug.|j in the
proof seals are provided: on (the packaging. The maximum total g4f weight of sthe package is approximately 48 pounds, ys

i % 'q' '-1, cup QlW x T Cn I

Ti>1 r e' I
:1 (3) Drawings & -

li s b /, '/; ;' . , & 'o f.' I'

;

!f The packagInglis constructed!!n'accordanEe with~the Technical Operations, j
j Inc. Drawing No'. 66025, Sheets 1, 2, and 3 .Rev '8 and Sheet 4, Rev. . p

.

~

1 / s b

M i
:t (b) Contents .

, < t
*

ig g 9' '- ,; ;'s *

I1 (1) Type and form of mater *al I
1 I
1 Iridium 192 sources which meet the requirements of special form radioactive if
z material. I

1
1 I
1 (2) Maximum quantity of material per package I
]

|!i 120 curies
O |
u g

] I

i,
,

d

1 i
, .-, s

I
s I

i

e

1 365
, ,

|

a m. _ _ _ _ r r_ .r_m.r.rw.r_ r r.r_ .r.r_ m_ _ .r.r r.c_ _ _ _ r r_ m_m_m_ .r_ _ _ s
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li I

Q !! Page 2 - Certificate'No. 903' Revision No. 5 - Docket No. .71-9033- |
'

-

,E' I
'

h, 1

-li
-

| |
x

1 I l

f|~6.'#The source assembly for use with this packaging is limited to Technical Opera- |
'

| tions, Inc. Model No. A424-9 as shown in Technical Operations, Inc. Drawing No. I.

1| C42400, . Sheet 2 of 3, Rev. F. I
l' I
f 7. The.name plate must be fabricated of materials capable of resisting the fire I

) test of 10:CFR Part 71 and naintaining their legibility. |
f8. Thel package authorized by this certificate is hereby approved for use under !
I! general license provisions of 10 CFR 971.12. I

I
rsR R egg [A

EEpirAitiondate: May 31, 1989.
l| 9. |TREFERENCES

|l
t

j} Technichl Operations, Inc..a{pplication dated November 8,1974fCv I~

j
and Apri/ / p 1984.Sbpplements' dated: Dece r 15,1978; June 15,1979; 1

1 q~x f I.

l 'o FOR THE U.S. NUC(EAR REGULATORY COMMISSION I

h gris sned by
; q 4 r~~paan. or i, w-

harles E.,MacDoiiald,' Chief $
. p; I-.

f d
.~ H

Y5 ) 3hvTr%espo istidp? Certification Branch
I
Ih @

f 3 ,J
/WDi'vj$i'o fof Yuel Cycle' and $ |

d Mj(;.j %Idr a|I g p- Safety,[l91SS % i
l l.D Jt g I
<%{dN

c.s

j Date: May ll, 1984 W I g ./ |
7 g

| /

i o + |

;ji 4 gq g V |

Ii

ls i
I

|| |
l' I
i i
1 1,

1 1
I I
| I*

I I
I I
I I

'

I
h I
i 1

366,
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U.S. NUCLEAR REIULATORY COMMISSION ipc roRM 618 lCERTIFICATE OF COMPLIANCE ii. a Iso cF R " FOR RADIOACTIVE MATERIALS PACKAGES

N

i a CERTIF6CATE NUMBER t> REV:$ SON NUMBER C PACMAGE IDENTIFICATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES g1

'
9034 5 USA /9034/AF 1 2 I

2 PREAMBLE
Tnis ceri,ficce is inued io certify inat ine pacmaging and contents descnded in item s ocow. meets tne appiscao= safe, standards set forin in Titie io. Code |

l'| of Fede al Regulations. Part 11. '' Packaging of Radioactive Matenals for Transport arwi Transportation nf Radioactive Matenal Under Certaen Conditions." |
.

|
! b This certificate does not reheve the consignor from comphance with any requirement of the regulations of the U.S Depir'anent of Transportation or other |I

'I| apphcable regulatory agencies. encluding the govemment of any country through or stito which the package weil be trsosported

I |E
I! :I

'N

s'! *'s"'*e''P
" " " ^' ' ' " ^ " ^ " ' " " " ^' " 8

4 B7 e' vie eE s t T ON O A LlCATION
il

I|GATechnologies,Inc. General Atomic Company application dated |I| ,a
dip.O. Box 81608 December 26, 1974, as supplemented.
[SanDiego,CA 92138 |

pg! - ,

Iq| c oOCxct NuuetR ' :71-9034 !

k4CONoiTiONs . ,3

I; This certificate as conditional upon fulfilhng the requart- fnts of 10 CFR Part 71, as apphcable, and the oJndibons specified tseinw
N

I|' I| s
( (a) Packaging

'

O |I
i

d'

|f (1) Model No.: TRIGA-1 _,

.|f:
(2) Description

_
f- ;,

i
TRIGA fuel element shipping container. C .The outer packaging is fabricatedI

3
. .%,

$; to DOT Specification 6J requirements. ;The outer dimensions are approximately l
( .

( 22.5 inches in diameter by 36 inches high.- Ths innerh essel is a 5- I

J
inch Schedule 40 carbon; steel pipe'.NDimensions 'of the, inner vessel |

g are approximately 31 inches in height"with a 1/4-inctFthick wall and a y ,

i 5-inch inside diameter. The top'of| the inner vesselsis a threaded | |g

gj pipe cap and the bottom is a 'weldedil/4-inch thick ilat disc. The tt

g inner vessel is centered and supported ~within the(outer packaging by I
Ieight, 3/8-inch diameter braced, support spacer rods. The void between

g[! the inner vessel and the outer packaging ts filled with vermicullte |tamped to a minimum density of 4.5 lbs/ft". Maximum gross weight i
y{ including contents is approximately 235. pounds. Iq

'.- Iq'
- |

,
- -

|
4
1; I

i
di
I! I

1: I
qi i

d
i

E M

i il
i I
I I

i
I'
s I

I I

d /
I 1

l
(

r |s|t
1 367 I
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CONDtTIONS (contonued)
L

Page 2 - Certificate No. 9034 - Revision No. 5 - Docket No. 71-9034 k,

L !

t 1

,I
| l| | i

| 5. (a) Packaging (Continued) k
i t
g (3) Drawing i
i i
1 The packaging is constructed in accordance with the following General L

j Atomic Company Drawing No. TOS396C160, Rev. A.
[

k
-

(b) Contents
I L
1 (1) Type and form of material r

AR REGi

TRIGA fuel elements #c'ontaining uraniumf , .zlrconium-hydride or erbium-
r

8

| uranium-zirconiiimh'ydride and clad with staln}bss steel, aluminum, or i(l
The'Fto H atomic ratio within the fu'e)l meat shall not

q Incoloy. t
exceed 1.65 W ( . Lgj Y

, <'Q EI
4 (2) Maximum quantity of material per package .. - 7, . */ l
4 9 x - ~

|

tilne'dswithin_ twenty-[fhe(pf' l.95kh235c 25) fuel (ejements, f
g! & SQ ' ' h~ " ; [1 it
q| (c) Fissile Classe Q /' (

, c '; f~y -4 ,}x g j CII L
ei % v.i - Ls

Hinimum tra'nsport in'dex to?bedfiown on 1 "Y <2. 7 L
'

The package authbr1 zed b he$b *a p/6. this ertif roved f use under the
g, general license pr isions%f 10 CfR1}Ig.j p Q [

F 'wAh/p
L

M Q* |\ A 4d 7. Expiration date: Februaryi28, I9Il[A
f u (f / 6-?Q yg [)

a

{|
'

9 r|

/ REFERENCES!K)P l
.,

| General Atomic Company applicathn dated December 26, 1974. ky
Supplement date'd: Febru'ary 7, 1975. T k y N Y

4~ FOR THE U.S. NUCLEAR REGULATORY COMMISSION i
I L
d |

h| N h* f

| t

1 Charles E. MacDonald, Chief fI Transportation Certification Branch j

| Division of Fuel Cycle and j
g Material Safety, NMSS t
i SEP 0 6 1983 L
I Date: I~( l
E! I

It

|. w I
- | 1

I t-
3 368 I
I I
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f#
NRC FORat sie ' U.S. NUCLEAR REGULATORY COMMtSSION
r>m CERTIFICATE OF COMPLIANCE I
''C'"" FOR RADIOACTIVE MATERIALS PACl(AGES I

I
i I a CERT 6FtCATE NUMBER b REVISION NUMBER C PACKAGE IDENTtFICATlON NUMBER d PAGE NUMBER e. TOT AL NUMBER PAGES g

9035 5 USA /9035/B(U) 1 2 |
2 PREAMBLE

'

||||| ~ a. inis certificate is issued to certify tnat tne packaging no contents desenbod in item 5 below. meets the applicable safety standards set fortn in Title 10. Cod.

|| of rede,ai Roguiations. Part ri. Packaging of Radioactive Matenals for Trans,) ort and Transysrtation of Radioactive Material Under Certain Cond4tions " -

.

Il} ' b rnes ceri.ficai. does not reaeve ine consignor fr-ompaance .an any rea.nment of ine reguiations of ine u.s. oepartment of Tr.nsportation or otner
l appucabte reguiaiory agencies, inciuding ine go.enme- of any country enrouer, or into .nicn tne package .iii be transported. |
|i I
1|: '1
( 3 THiS CERTIFsCATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSl$ REPO'if OF THE PACKAGE DESIGN OR APPLICATION

I
J a PREPAREO UY (Name amt Acafresst e TITLk AND tDENTiFICATION OF REPORT OR APPLICATION |

'ij Tcchnical Operation, Inc. Technical Operations, Inc. application dated ||lhNorthwestIndustrialPark November 20, 1979. i

1: Burlington, MA 01803 $1
n
I

f|!
. qr

e OOcC Nuuua C 19 i 71-9035 j
+ t. I,! a cONomONS s v .

Tnis certificata as conditional upi,.. fulfilhng tne requirernents of 10 CF"1 Part 71, as at.ephcabie, and the cond4 sons specified below.

s % 1

1 (a) Packaging D) "h 1
i s.

1 Y . , 'G 1<
3

/ jl1 (1)- Model'Nos.: 680 and 680E -

|2 xi-1 1, j st
.--

/q f i () ;
g

3 (2) Description ;Q ga?
g! /M77.

1 i'" r i i ') L' i Ir
1! A steel encased, urantymf shielded GananaiRayTProjector.J Primary It

JI canponents consists of'an_ outer..steellshell, internal-bracing, polyurethane I
potting-material, depletediuranium shiel.d,'and 'a'Zircalloy "S" tube. I

9 The contents are:secureiy'positiyned'in stheJZircalloy "S" tube by a |

f| providedgon the ~ packaging *and a|l/4tinch thick' steel . shipping plate is p
source' cable locking, device [a'nd: shipping plug.? TampeEproof seals are i

1
Jj bolted over, the source; locking! mechanism for additional protection I

Ilj during tra'nsport.i SThe , total! weight of[the :packagegs' approximatelyse Isl W. /, OP WG g I405 pounds.'/,.
i

11 % g'

f (3) Drawings 'd g |
,

N1
'<

. s

1 The packaging is constructed in accordance. with the following Technical I

j Operations, Inc. Drawing Not.: # M |
'

] 68090 Sheets 1, 2, 3e 4 and 5 of 5, Rev. 0 |
j 36025 Sheets 2 and 3 of 3, Rev. A. ; -

1 I
i

,I
1 1

1 1

1 1

I I
|I i
11 1

1 1

I I
1 I
t 1

I

I

I I
I I

|369
|
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CONDITIONS (continued)

I
Page 2 - Certificate No. 9035 - Revision No. 5 - Docket No. 71-9035

-

L

& (
II r

[5. (b) Contents
l C

| (1) Type and form of material L

1 C

d! Cobalt 60 'as sealed _ sources which meet the requirements of special r
fonn radioactive material. [

f (2) Maximum quantity of material per package [
1! C

11 110 curies

6 kt ielded p i ik the packaging by the

f
. The source shall be secured

shipping plug, source assem , and locking device. shipping plug, source hassembly used must be fabMca)ted of materials capable offr'esisting a 1475'F fire
-

i [q

j environment for one-half' hour and maintaining their positforiing function. The L

f ball stop of the sot /FR$ assembly must engage the locking device. The flexible ,t

% cable of the sour assembly and shipping plug must Le of' sufficient length and ;[

li diameter to provid positive} positioning of the souFee in tt# shielded position. ir

f ND\ M:I fA_- ,

i 7. The nameplates shall be fabr,icated of , mat,erial c8jmble of resisting the fire t

test of 10 CFR Part 71 and maiittii ing4 eir 1 p)bjllty.
th C) t{ % f.Q swh g 3-j m C1

8. The package authorized b nthWcer Ticate is.hereby approved for, use un<ier the ,L

] general license gvisi'on {'of '10,' 12 7' py ] g

l985.I / Et$ h |l9. Expiration date: bgnuarY y mi b;e$[9
~

J
1 e c
:j M i Lx REFERENCES g L

'

il tflii\g /] Technical Operation, Inc.[a(p)ication dated 5Novemeer 20 1979]y{tVn \ e>

1 # / FOR THE U.S. NBCt. EAR REGULATORY C0tNISSION F e

h ,Av & be Y
R a V'

Charles E. MacDonald, Chief [i

]
Transportation Certification Branch t
Division of Fuel Cycle and (

Material Safety, NMSS [

SEP 0 61983 [

(Date:
;
C

h
t

I

| [

i l,

L| $

ll ll

I! l
i

' lj 370 L
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Nec FORM 618 U.S.NUCLcAR REGULATORY COMVISSloN lwa CERTIFICATE OF COMPLIANCE i
i FOR RADIOACTIVE MATERIALS PACKAGES |I
S C" "

I
i 1 e CERTIFICATE NUMBER D REVISsOr* NUMBER c PACKAGE IDENTIFICATION NUMBER d PAGE NUMBCR e TOTAL NUueER PAGES g

-9036 4 USA /9036/B( ) 1 2 ,1
-

|
. i eRu.uew I
gj .. Tn,s e.n i.cato rs .au.o io c.n ry inat in. packaging ano cont.nts o.seno.o in etem s bero.. meers tne appiicaet.atety stanoaros sei vortn in Titi. i o. Coo. I
11 of r.o.ral Reguiahons. Part 71. ' Packaging of Radioactiv. Matenals for Transport and Transportation of Rad.oactive Material Under Certain Conditions."

||I| |o in s c n,v.cai, oo.s noi r.. m. ws.gnor from co,nphanc. .an any requiremeni of me reguianons of ine u s o.panr.w or T,awortat.on or otn.,
I> appncani. r.guiatory ag ne s. .nciuo a tn. go..rnm.ni o, any country inrouan or into on.cn in, oackai. . s o. transport.o. ;I
l I

i
I; I
l' |I3 TFS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALV$l$ REPOHT OF THE PACKAGE DEwGN OR APPLICAftON .g

a PREPAREra BY fName amt Addresst- D TITLE AND IDENTIFICATION OF REPORT OR APPL CATION

|| Source Production & Equipment Co. Source Production & Equipment Company I
l application dated January 23, 1975, as #

[i6250xleyStreetKenn.r, LA 70062 supplemented. |
i i
M E4% ic DOcxET NuwsER ;

4 CONDITIONS
Ii This certificet. is ccrwtit.onal upon fulfilhng tne requirem.nts of 10 CFR Part 71, as apphcable, and tn. conditions specified below
.I I
4, s- |I
1 (a) Packaging ||I
%:)),

j

l(1) Model No.: C-1 i|

1 , -

f|b
:

(2) Description

't A uranium shielded radiog'aphic source changer. Configuration is that E

:f of a rectangular box _9" high x 7.5" wide x 7" deep. All fittings and I
source locking components are protected and enclosed with a 1/8" j

j carbon steel outer shell. The inner receptacle' cordists of a. uranium y

j' shield equipped with two closed bottom Zircalloy "J" !ubes, each of I
1 which may house one " pigtail type"'special form source. Maximun gross I
1 weight is-45 lbs. .. 1

'
'

:1 I
j(3) Drawings *

,

I:f The package is constructed in accordance with the Source Protection & I1

3
Equipment Company drawings as submitted in the application and supplement I

1| dated January 23, 1975 and May 7,1975,- respectively. I;1

M N

Tf I
y I
f i'

1 h

1 I
f' I
1 I
f I
h I
d I
r I
]! I
]l I

h}]I
I
I
I
i
N

'

1 I
d i
1 371 1
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'

CONO|TioNS (COnlinued) (
l (
1 [

) .Page E - Certificate No. 9036 - Rev s on No. 4 - Docket No. 71-9036 ti i
',

( i

I

i,l i
l 1

f' 5.. (b) Contents
li L

'

ll (1) Type and fom of material t
l' [

1| Iridium 192 as sealed sources that meet the requirements of special L

fom radioactive material . [

f)1||. (2) Maximum quantity of material per package [
C

t: Two sealed. sources with a combined actvity not to exceed 240 curies. r
t'lj . . p g 's

The nameplate shall be fabr{cafedNf materi^al's/ capable of resisting the fire ll 6. i

1j test of 10 CFR Part 71,and miiihtaining its legibility. k
LI v y,.

The package authorize'd fh this certificate is hereby'aphroved for use under the7. t
1 general license provisions of 10 CFR 671.12. V L

I T <C L,

l1 8. Expiration date:
1 ,Julf:IhN , [ k

#

0 31,.1985. <
i

/1 4
jhRdFEREECd!

,

I

h b '[
Gi( U -~i X[j!I t| i

'
t,

1 5 -

Source Production & Equipment'Coingiiny-application dafed January 23;bl975. I
I

(May 7,')9[5;* and Teb.!T] ThD16/1984(received)*.i[ [
O D'Al '4j'M j */ ', %j!

Supplements dated: ga

'2!&; kkh m' u t

b@
] a

1M FORATHE-U.S. NUCLEARsREGULATORY C0PHISSION [J1
ic o c p. , - A .. gs g]

i 2 / u (|i,;}.:8 ,4QQ |0 L
' '

V 'LO O-

Charles E. cDonal , Chief t| <

% i , Transpoftation Certification Branch I1
i ?/7 pgDivision of Fuel Cycle and [

] Material Safety, NMSS [
| 'Date: i4AR1 4 jgg j

.I t
[+

i (
l l

1 [

l (
l [

] [
} [

] [

1 (

}
[

t
[<-

! } [

L 1 [

! l I
L ) 372 [
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'IfemC Fonu s1s U.S. NUCLEAR REGULATORY COMMISSION !
wen CERTIFICATE OF COMPLIANCE

[IjioCra"' FOR RADIOACTIVE MATERIALS PACKAGES
|[

I . I a CERfiflCATE NUMBER b REVISION NUMBER c. PACKAGE IDENT.FICATioN NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES g

9037 5 USA /9037/AF 1 2 t ,

t
.|

m AuBtE

| . Inis certitice. is issueo io certity inat ine packaging ano contents o scree.o in it3m s beio.. meets tne appocanie sateiy stanoares set torin n Titie io. coae t
j|

i
' of Federal Regulations. Part 71. ~ Packaging of Radioactive Materials for Transport and Transportation of Radioactive Material Under Certain Conditions? f

|| b inis CertJficate does not reheve tne Consignor from compnance witn any requirement of tne regulations of tne U.S. Department of Transportation or otner
I appocabie reguistory agencies. inciuoing ine government av any country inrouan or into wnicn ine package -di be transported |f

EI
|11

1 |L
g 3 TH,$ CERTIFICATE is ISSUED, w,THE BASIS or A SAFETY ANAtYSIS. REPORT or THE PACKAGE oESIGN oR APPLICAfloN

oN
a mPAREo By cua i. am .m . TiitE aNo soENiiriCATioN or REPORT oR APetiCATioN j

|| GA Technologies, Inc. General Atomic Company application dated 'I
|| P.O.' Box 81608 December 26, 1974, as supplemented. E

1jSanDiego,CA 92138
El
i

1 r _ E~

1 - c ooCxET Nou'BER C i 71-9037 I~

.s - -( .. {l

[t a CoNoiTioNsTnis certificate .. conoitionai upon fuiranno ine requirem.nts oe to cra Part ri. as appocanie. ano ine conoitions specifieo noio. i

i s. *m 1E.*
1 (a) Packaging U |t
1 u ,P

% (1) Model No.: TRIGA-2
^

|I

f|I
1 qvm +

_.

f' (2) Description O,
,

fj -

,

y .. . . 2 ' . , t-

1 TRIGA fuel elementEship'ing containef. The outer packaging is fabricated ip
to 00T'Specificatio_n 6J requirements.'jTherouter dimensions are approximatelyt5

22.5 inches in diameter by. 55 inches 4 hight The;innerivessel is a 5- I
f inch Schedule 140: carbon" steel ~ pipe.X Dimensions ~ of the, inner vessel I

j| are approximately-50 in'chesiin height:with 'a 1/,4-inchtthick wall and a fs,

5-inch inside diameter. ,isla welded'el/4-inch thick flat disc.The ! top f off the inner' vessel.lis a threadedtj
pipe cap and the bottom The t1 tI inner vessel is centered and supportedivithin the. outer. packaging by L

1 eight,3/8-inchdiameterbraced,-suppoityspacerrods. The void between I
the inner vessel and the outer- packaging js fil_ led with vermiculite f

1

) tamped to a minimum density of '4.5 lbs/ft . Aximum gross weight g

1'.
including contents is approximately 330, pounds! g

I % 2( r. , :

iA|
#

1 (3) Drawing .i Q y( L

>

f The packaging is constructed in accordance with the following General (f Atomic Company Drawing No. TOS396C161, Rev. A. t
e <,

| 1 1

1 L
,

1 1
t

1 I
| J I

I L,

| t |

J l
'I L

'

1 1
I I i!

| | |

l I |
i

|. I I

'

I

I 373 I

i
I
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{"? ' *" * ** CONDITtONS (cbntinued)
..

h. Page 2 - Certificate No. 9037 - Revision No. 5 - Docket No. 71-9037
-

c

{1

I {

(| (b) Contents
l t
I (1) Type and form of material (
l (
I TRIGA fuel elements containing uranium-zirconium-hydride or erbium- [

I

| uranium-zirconiumhydride and clad with stainless steel, aluminum, or
Incoloy. The Zr to H atomic ratio within the fuel meat shall not [y

g exceed 1.65. t
I (

jl (2) Maximum quantity of mat g g

- 1.95 kg U-235 e ik within twenty- [ ) fuel elements. [
i

q (c) Fissile Class y II t

Minimumtranspohindextobeshownonlabel p 2.7I

6. The package autho d by ertificate is hereb $ ved r use under the L

general license isions R9 g
Expiration date:gebruary 28,_ . . [i ,4 O ty 7. .

c' >%aA -

tw

I h Ck . f / ,'e
' I

Oj|,|/f'g.g [} W lN '

m

sRD E R :l ( E s' p r
, g
' General Atomic Company Micat D Y '

'

.

Supplement dated: Februa 1975. -

h FOR THE U S. N AR REGULATORY COM ISSION t

%H M l':'

eL4rA~D |Charles E. MacDonald, Chief
[

1 Transportation Certification Branch t
Division of Fuel Cycle and [

Material Safety, W SS (

SEP 0 61983
= Date:

(
-

e
c
L

l
(
(

I f

(m
..,,m...m...m....m......_....._....m..............!
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NRC FORM s1s U.S. NUCLEAR REGULATORY COMMISSION iI CERTIFICATE OF COMPLlANCE
| +io CrR n

o> :

FOR RADIOACTIVE MATERIALS PACKAGES [
t e CERTIFICATE NUM8ER b REYlSION NUMBER c PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES i

'

9039 6 USA /9039/B(U) 1 2 [4

h 7 PREAMBLE -

| s. This certificate is sssued to certify that the packaging and contents described in item 5 below, meets the apphcable safety standards set forth ln Title 10. Code -

g of rederal Regulatans. Part 11. " Packaging of Radioactive Materials for Transport and Transportation of Radioactive Matenal Under Certain Conditions." [
b. Tnis certificate does not rehe.e the consignor from comphance with any requirement of the regulations of the U.S. Department of Transportation or other hI'

I apphcable regulatory agenc6es, sncluding the government of any country through or into which the package will be transported g
1 -

| T

1
3. THl3 CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION b

g
a PREPARED BW (Name and Address A ti TITLE AND IDENTIFICATION OF REPORT OR APPLICATION ;

q Technical Operations, Inc. Technical Operations, Inc. application dated I
I Northwest Industrial Park April 11, 1980. i
i Burlington, MA 01803 E
g. -

OCp. II m
I c DOCxET NUuBEa L * 471-9039 :

4 CONDITIONS
.,

s ~ ~d p b

inis certificate is cond,tional upon fulfilling the regulrernents of 10 CFR Part 7t. as apphcable, and the condgons specified below {
i|| s '

g! (a) Packaging -_ O E

1

d' E

4| (1) Model No.-: 715- - O $j~
"

:

| I
|| N . c ,.. ,'/ T

' '(2) Description }' ,;' g [
t Lg. c u g g.s

q!
A protective overpack for radiographic)14-gauge clampnclosure ring

vices. The overpack consists !
W. of an MS-27683-2, l_8 ~ gauge, steel drumi L

( fastend by a bolt;11;5'in'ches of Mil (1.;2181,or. Mil-2819 high temperature I

insulation; and_ a' molded rubberizedhh'airTfi11ef' material. Overall I

9[ dimensionsof1the'overpack!are'approximatel'y15.5-in(pounds.diameter by 24- E

inch high.. Maximsm weighti riicludiptPcontents'is 105. Eg|
300]~ph))LLM53OF

'
g <* F

s (3) Drawings M p |\]myof M.,
'

M
' Jhs'

;, <

Ej The radiographic devices, as s, econ'dary pat.kaging' thorized for use in
_

r

[!
the overpack are, constructed in' accordance with'the following Technical

g Operations, Inc.' Drawing Nos.: V !
l M |g V . . (

'y -Orawintf No's.Model No. s

l| 533 053301, Rev. B -

l' 616 D61699, Rev. O
644 D64400, Rev. I iy

q 713 C71301, Rev. 0
i D53301, Rev. B i
4 :

I <

1 :

1 -

1 :
, I ;

I :
i I

d
<

;

i <

I
!!.m - x-.m .. . . . . . . .. . .. . . . . . .. . . . . .... . . . . . . . . . . . . .,i,l m



~ U'"""#""""1'yc w conomons (continued) t

[
Page 2 - Certificate No. 9039 - Revision No. 6 - Docket No. 71-9039

L
I

I

F
S. (b). Contents t

,

(1) Type and form of material f
Iridium 192 as sealed sources that meet the requirements of special I
form radioactive material.

(2) Maximum quantity of material per package
[

(1) 120 curies contained in the Model No. 533, Model No. 644 or Model h

cKevfp{gu jNo. 713 radiogr
r

(ii) 240 curie b ned in the Model No 6T6 adiographic device. |t

Source assemblies forh in this packaging are limited tg [, 6. ose assemblies as
identified in Technigt Operations, Inc. Drawing No. C424 ev. F, Sheet 2, p3
and Sheet 3 of 3. 77;

7 Separate molded fi b ers s q3ed for each mo 'pe radiggraphic device to 1J. ensure a snug fipw thin t p ck. @ d (J l

Nameplates shall% fabricathd.8. te ,1 ca ' resistin the fire test

dof 10 CFR Part 7 nd mai afft flyi egibi f

/,
eby/f @ rove

~h
9. The packaging au@rize Jis'ce/.U di, :< 1

,
app or use undere

the general license rov - nsrof"15 1 1 R 1 II, y WP - I.: / /.

s yi S
4hg; h |10. Expiration date: st3} Mv -

e .-

4/ M'

$+
i

o |g
Y * REFERENCE * 4w l*

Technical Operations, Inc. application dated April ll,1980. |
|

FOR THE U.S. NUCLEAR REGULATORY C0tt1ISSION- |
|

f|

Charles E. MacDonald, Chief
Transportation Certification Branch I

Division of Fuel Cycle and I

| Material Safety, NMSS |
|Date:
i

|

|
m
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I Ni CERTIFICATE OF COMPLIANCE
| io CsR n - FOR RADIOACTIVE MATERIALS PACKAGES I
'

I a CERTIFICATE NUMBER ti REVISION NUUSER C PACKAGE IDENTIFICATION NUMBER d.PAGE NUMBER e. TOTAL NUMBER PAGESg

9044 13 USA /9044/B( )F 1 4 y{
h . eREAM u I
I . Tnis ceriiricaie is issueo to certify inat ene pactag.no ano contents descno o in item s meiow, meets tne appiicanie safet y standaros set fortn in T: tie io, code I
; of Federal Regulateons. Part F1 * Packaging of Radioactive Matenals for Transport and Transportation of Radioactive Matenai Under Certain Conditions." |
N In in.. certificate does not reiseve the consegnor from compsiance witn any requirement of the regulations of the u.s. Department of Transportation or otner
I appiscacie r.guiatory agencies. inciuoing ine government or any country enrouan or into wnien ene package . ii de transporieo- 1

I I
I I
| |
1 5 '"'S,$2s*4'/N ,S 'SS"'JfJ" "55^S'S ' ^ $^''" ^"^"S'S,, ',%",'g4"o'E'^c,"|ff c,n ,T,ma E DE N RA

s a o lCAT O
| I
i General Electric Company General Electric Company application dated g

i P.O. Box 460 - February 1,1982, as supplemented. I
I Pleasanton, CA 94566 I
I I

.hPctNuB E G P;9o44 |
'^ ll^ a CoNomoNs \ v *i ,I rnis ce,ta.cate .. conoaionai upon ruivimna ine reqcr;e,tn.ets of 10 CFR Part 71, as appiscable, and the canditions specified below

h' (a) Packaging O | '

1 W jf/p R-
I

| (1) Hodel go :' y 'GE-16,00 ' A !

| (2) Description g |
| b 4 ,r

, M I~

I Steelencasedleidisp.iided's'hippin casis. A doublOalled steel I
I cylinder protective ja'cketiencloses tat cask during-transport. It is I2

I bolt'ed to a steel'-pallet'. The ca'sk )(closed by a Igad-filled flanged I i

gaskett and'bol tea. closure. The |k

plugefjttedisith a'tilicopeptkM'ine'andIths physij[a} description is|| cavityiseqju
'

,yfthadradf1

W;, M|' t XA,
. Q,[pg asfogws: / g. | % ;g ,

Q pI y w
Cask height.('inx1

Casiv' diameter, In M/j \ h @667.19 h |
I

I
I Cavit[peight, in 'UAh Q38.554.0 I

| Cavit[ diameter,in 26.5 |
~"

in 5':e3

Lead shistding,4t heigh (, inProtective jacket Id,dthgnhi( p 81.88
g I

Protective jack iI
d 68.0 |

I Packaging weight, Ib 25,500 I
I |
1 * |

4 I
I i
I I
I |

1 1

I I
N I
I |
| 1

I I

I I

I I

I I

f I

t I

t i

I,
'

m |
i _ __

-

3
i

. . ..

.. . .

. ____- __________ _ _ _
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" ' " * * * ' ## CO# # #
CONo|TIONS (continued)

] ~ Page 2. - Certificate No. 9044 - Revision No. '13 - Do'cket No. 71-9044 (
l- t

I
.

. I

5. (a)_- Packaging (continued)
[

(3) Drawings (
t

-The packaging is constructed in accordance with the following General |
Electric Company Drawing Nos.: L

q I
i 129D4735, Rev. 3 [l 129D4736, Rev. 3 g
1 129D4737, Rev. 4 t
j 12904738, Rev. 1 L

.

Lifting and/or tie-do hice bih are a structural part of the
J package must be r Mc rdance with the'ibdv d wings.y
'

(b) Contents t

(1) Type, fomTd maximum quantity of material per,, package t

Q. /f Q t
Pluton n excess f twenty (20) curieplpef package must be in the [fom tal , met 5 lloy or reacto '' fuel:51ements;"and r

)dspecialWi ucle$ar materialC) solid metal ori
E |$ L

''
i
! (1) giroductmate n
! b 'f f Theradioactive i

'~

gx" des. Decay
%got tofexq ed 600 watts,(fuel' rod'st or 61a.tes, fuelI

igaterial 'sh&ll)h, hif t!('iiqw@rdentshif?special fom radioactivethe fom j
IassymblfhWor meet

'

' ff & jO'7 $ |mIteriali 4% Q'
y

% t,

50 U-23 vaLI s b i a W or M _ b Q l

bQ Q g|(Q };~f g t

Neutrgtf ources mbetinkg theputrements ofgspecial fom radioactiveJ I(ii)
materfai S Q (

'

500 gm U-2hequivalent mass. Decay he not to exceed 50 watts; !
h A, (

0"

%
, (iii) Irradiated Pu0 and UO fuel rods clad in Zirce.11oy or stainless I

Decay beat not to exceed 600 watts. 1.11 fuel rods shall I2
1 s teel .

p
i be contained within a closed 5-inch Schedule 40 pipe with a

|
! maximum useable length of 39-5/8 inches. t

i

1,200 gm fissile material with no more than 300 gm fissile material I

per 5-inch Schedule 40 pipe. (
(iv) Irradiated UC and ThC fuel particles clad in graphite and contained [

within a standard HTGR hexagonal cross-section graphite block. t
Decay heat not to exceed 600 watts. Each graphite block shall be |-
contained within a sealed cylindrical inner ' container constructed I

in accordance with General Atomic Company Drawing No. 021583, I
,

! Issue A, with three,1/2-inch by 4-1/2-inch radial fins to |provide centering within the cavity, j

|

1,400 grams U-235 equivalent mass in each inner container with no jmore than one inner container per package.

378 l
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CONoiTioNs (connnued)
1 iPage 3 - Certificate No. 9044 - Revision No.13 - Dacket No. 71-9044

g

I iI iI
NI 5. (b) (1) Contents (continued) p

i
E

% (v) Process solids, either dewatered, solid, or solidified in a E

[ secondary sealed container meeting the requirements for low | ;

q specific activity radioactive material.
y

1|
5

N (vi) Solid nonfissile irradiated metal hardware, reactor control rods i
4 (blades), reactor start-up sources, and segmented baron carbide h

f; tubes (tube contents not to exceed a Type A quantity). |
| (vii) Radioactive (HotesCell) Esfe |grout and cont'ai|n'ed'in a 55 g,rSter,ials immobilized with cementall6n#(or extended 55-gallon drum)p
g

I DOT Specificatifon 17H or 17C steel drufi lid and closure. The i
Waste material must be packaged in acc6r,jance with the Procedural N

i
i Outltriefof the Immobilization of Cell Wasg6 Using Cement Grout, E

Attachment 1 of the December 1,1981 supplem)ent.d

contents'andgelatively uniformly, dis.tributedyiated) of the drum ||
i The cement

h grput'must be at least 50 volume percent;(e'sti gs

( throughout the p
4 d' nam. At'ieapp3/4" thick layer'oG% rout rust cover all radioactive i

paste contents.g DecayJeat; not' tosexceed 100 gwatts, and fissile !
4

N! material not- tB exheed .500 ' grams'Q235 equivalg mass. 8

(c) Fissile Cl s {y I ,

dj Maximumnu! J/ ,
m9er of@-packages %rjt'%y[ fan' tents 5.-{b)( 1),5.(b)(1)(ii), 5

d4 hv v d
~

b
'd

g (f.(b)()pii), 5.(b)(1)(vii): {|i| per shipment

| g ( {{ Tit]o(f);or b |
#

/ i Co ents 5 1)(iv):

| Q One(1)h |4 4g
The U-235 equivalent mass is btenninedbby4-23Wmass plus 1.66 times U-233 mass !

6.
4
q plus 1.66 times Pu mass. ' '5 A "

y
4 W
4 7. For packaging of neutron sources, the cavity drain line must be closed with a NI plug with a melting temperature of 200'F and the cask cavity must'be dry before 1

| delivery of the package to a carrier.
|

1 Iq 8. For packaging of other than neutron sources, the cask must be delivered to a |I carrier dry and the cavity drain line aust be closed with a plug which will iI maintain its seal at temperatures up to at least 620*F. II
b

| 9. For the shipment of irradiated metal hardware, the us; of the auxiliary shielded |
q inner container and shoring plug shown in Chem-Nuclear Systems, Inc. Drawing y
a Nos. 8651-E-02, Rev. A and 8651-C-01,-Rev. A is authorized. The inner container p

I, must be provided with vent and drain lines. |
..

Ei a
M N
I

|1 379 u
I I
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1 conosisons tcontinued) g

i i

|| Page 4 - Certificate No. 9044 - Revision No.13 - Docket No. 71-9044
r i
l I
I i
i 10. Shoring must be provided to minimize movement of contents during accident i

|i conditions of transport. |
(I li
d' 11. Prior to each shipment the silicone rubber lid gasket (s) must be inspected. g

1 This gasket (s) must be replaced if inspection shows any defects or every twelve p

i (12) months, whichever occurs first. Cavity drain line nust be sealed with . I

9, appropriate sealant applied to threads of pipe plug. |
12. For packaging of neutron sources, 50 times the measured neutron dose rate at one h

A
meter from the surface of a cask must be less than 1,000 mrem /hr. yl

Ei D~
The contents described in 5(Q)(J).h.mdstlSehr{n,spprted on a motor vehicle, iR 13. i8

railroad car, aircraft, @in(and,wa;er crafts, or hold or deck of a seagoing||, vessel assigned for sole s( of the licensee. W ;,

! 14. The package authorize y this certificate is hereby appehed for use under the ,
i general license proFtfions of 10 CFR $71.12. ,,p ||

|4 Q 'j / 3 I4 15. Expiration date: ril 30 87. / #pf |
,

!i

f{ \[ REF RENCES{\$'? Q--

|| N W) i
. ; O q>q q

{ kh } Q: Q? '
,

,,
N

| General Electric appgatioQdated' rua r1E1982.y + s. , Q R

' '
. .

aw og i g gw ~

uad andFebeua'ry4,Q983. !,
,
g Supplements dated: March 307 f an4

% v 'a ygij Nuclear Plant Services %'supplemertt c-) pdulf7ed:[// " OM, 175/ $, i{3
1

| Chem-Nuclear Systems, Inc[5l'pplement datMd:h8pYil 6,h 84.
5/4 g

19 |
FOR THE U.S. NUCLE +AR REGULATORY COM!ilSSION

,
<

i(

k p -f;(
|

/ sj i
- EChar es cDona d, Chief'

q Transportation Certification Branch |
g .

q Division of Fuel Cycle and i
I Material Safety, PetSS I
i i

Date: APR 2 5 m n
|

Ii
i .
I I

E I

4 I

I I

t I

( l

I I

i 1

1 380 |
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NaC Fonu s1s U.S. NUCLEAR REGULATORY COMMISSION
CERTIFICATE OF COMPLIANCE d

{cm
Ym CFr n FOR RADIOACTIVE MATERIALS PACKAGES

f 1 aCEKTIFICATE NUMBER b REVISION NUMBER t PACKAGE iDENT*FiCATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES .

9045 3 USA /9045/B( ) 1 2 y
'

|, aenEwBa
Tnis c.iisticai. is issu.d io ce,tae inat in. packaging and conient descrio.d in item s neio.. m ts in.appucani. safety standards ei tortn in Titi. iO. Cod. i jI . r

1 or rederal Reguiations. Part 71, * Packaging of Padioactive Materials for Transport and Transportation of Radioactiv. Matenal Under Certain Conditions." |
i1 o ina. c.,tivacas. does noi ren.v. in. consignor er,xn compnanc. . in any r quiremoni or in. reguistions or in u.s. oepartm n of Transportation or otner
hd as,phcabt. regulatory agencees. including in. government of any Country tnrougn or into wascn in. package will be transported.

1
N

1 I
J B

3. THIS CERT &F CATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION g
a PREPARED BY(Arne amt AddressA b TITLE AND IDENTIFICATION OF REPORT OR APPL 8 CATION.

1 Gen:ral Electric Company General Electric Company application dated p

| P.O. Box 460 April 21, 1980, as supplemented. p

1 Pleasanton, CA 94566 H

1
N
g

3 - n DC
. e ooCanNUuBER L (71-9045 I

-

# ><r.

|4 CONDiviONS .A v" '' 4

Tnss certificate as conditional upon fulfilling ine r.qberegn.nts of 10 Cr A Part 71, as apphcable, and th. f,conditions specified below

| (a) Packaging S O |'

1 T _ 4 N

GE-1000 /,s / I1 (1) ModelNo@,- .- /

1 ~p i +'- b

1 (2) Descripf. ton Yh /bp/ E() |hielded shippjng[cashy< A double-@ led steelg

3 ' D '. fth r
Steel encased lead!s $ ijj

il cylinder.protectivejackec encloses' the/ cask during transport. It is i

boltedLto a steel pelletyin'e~ cask}}s'clojed, bolted closure.by a leadjfilled flanged
i^

|plug fjtted withaa sfifconetrubber gasket'and. The

4 physicaT ' description iPas]follows;t # '9' gy
.

h28 [O |
Cashheigh i
Cask; diameter, hine 21,.75

Cavity'sheight, in b (c]/. j M'A., p" y 9.5 h 1
j

J4
Cavity diameter, in y . )g 21.75 \ N1

N1 Lead shiel, ding, in 8.75 N
-*

j Protectivedacket height, in 38.25 ? !
Protective facket width, in 33.75 iy

Packaging weight',Tlb g g y, 5,200
N

1| (3) Drawings
11

f The packaging is constructed in accordance with the following General j
,

y Electric Company Drawing Nos.: 1,

a
1

-1 161F478, Rev. 2 l
Ni 106D3879, Rev. 2 II 161F479, Rev. 2

| 106D3880, Rev. 2 |
1

1
I

1 l
| il

I
11

I

I

| |
l

<

I381
I
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Page 2 - Certificate No. 9045 - Revision No. 3 - Docket No. 71-9045 f
$

'

|| 5.
l
| -(b) Contents b
I r

h _(1) Type'and form of material [
1 t
1 (i) Byproduct material meeting the requirements of special fom t
i radioactive material; or C

1 i
f (ii) Solid metal non-fissile irradiated metal hardware. f
I C

i (2) Maximum quantity of material per package. t

Radioactive decay heat {noFto 7xc7eOgwatts. |f
| 6. Shoring shall be provided^t@fninimize movement of contents during accident f
y conditionsoftranspor.t}[ ~/'

Package contents shan+'be delivered to a carrier dry.0 't
i t

e3 ItJ 7.
,

s' i cone rubber lid gaske't-sha 1 nspection. The
f

. Prior to each ship8 tt i

fsilicone rubber gaMet shall be replaced _if inspection ^shows any#. defects or
'

g

gi every twelve (12)-months, whicheve occufs'first if g
'

j 7 ;> f \ Qf Q g

M 9. The packaga authNized by, thisfc]er ifi_cate$s"hb byjapprov.ed f[or user under thet
general licente 'provisionszofyl0 CFRI 571.12. :y , ', t3

10. Expiration date: July 198 . [' [
0(, K'"3d EL RVICES W'~t $$Qj'

.,

j co j
3 General Electric Company a~pp ation dated 'Aprilll,1980. f
| Supplements dated: November 19h(Exhibit A),1968; and FebrSfy 20 and 27,1969. f

k jC,'1 Tk U1 . NUCLEAR REGULATORY C0911SSION
4 E
q! t

& . . .

q C ar es E. MacDonald, Chief L
d Transportation Certification Branch ;
I Division of Fuel Cycle and L

| Material Safety, NMSS j

|Date: SEP n' 1983 f
I L
E C
1 (
I L

t

3s2 f
f

_ _ _ _ _ . _ __ __ __ {
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! Nac FonM sie U.S. NUCLEAR REGULATORY COMMISSION [!

i a == CERTIFICA'.'E OF COMPLIANCE :I
FOR RADIOACTIVE MATERIALS PACKAGES {

w CFR n
,

t a CERTIFICATE NUMBER b FIEVIS'ON NUMBER C PACKAGE ICENTIFICATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES

9046 3 USA /9046/B( ) 1 2 4
2 PREAMBLE t

], a This caenificate is issued to certif y inat the packaging and contents descnbed in item 5 below, meets the apphcable safety standards set forth en Titie 10. Code f[
| of Federal Regulations. Part 71. Packagmg of Radioactive Matenats for Transport and Transportation of Radioactive Matenal Under Certaer* Conditions " [
1 I
l apphcabie regulatory agencies. including the govemment of any country through or into which the pJckage wdl be transported jI|l

e Tnis ceriarcate does not reheve ine consignor from comphance witn any requirement of ine reguiations of tne u s. o panment of Transportaten or other j

1; 't .

|{f-
1 - :

1,, t:
4, 3 THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATIONa PREPARED BY (Name and Addre5SJ b TITLE AND IDENT&FICATION OF REPORT OR APPLICATION

'

1| General Electric Company General Electric Company application dated |E=
1 P.O. Box 460 April 22, 1980, as supplemented. f

E1,.Pleasanton, CA 94566 i :
i t.
g r

4! 71-9046 [c. DOCKET NUueER

4 CONDITIONS
This certificate is conditenai upon fulfdhe.g the requirements of to CFR Part 71, as appi; cable. and the conditions specified below

4s it
1 (a) Packaging E-

5
1|

,

4 (1) Model No.: GE-1100 il l

4 i

| (2) Description I
t E

i Steel encased lead shielded shipping cask. A double-walled steel E

d cylinder protective jacket encloses the cask during transport. It is |I
bolted to a steel pallet. The cask is closed by a lead-filled flanged @

||

lj
plug fitted with a silicone rubber gasket and bolted closure. The

! physical description is as follows: g
'

E
. Cask height, in 30.6 I
| Cask diameter, in 24.0 1

{ Cavity height, in 7.75' I

|: Cavity diameter, in 4.25
1 Lead shielding, in 9.4 y

Protective jacket. height, in '43.9 g

j Protective jacket width, in 40.75 i
Packaging weight, lb 7,000 I

I
! (3) Drawings |

I
! The packaging is constructed in accordance with the following General i
' Electric Company Drawing Nos.: I
! I
| 144F612, Rev. 3
i 10603992, Rev. I

y
277E416, Rev. 1 g

' 106D3991, Rev. I g
' W

I
I
I
I
I

,,! Ii
q| 1

l' 383 I
l |

g|| I
.. . , .. .. . .
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CoNolTioNS (continued)
I E

f Page 2 - Certificate No. 9046 - Revision No. 3 - Docket No.
E,

71 - 9046

H

>

|5. (b) Contents
. ,-

gi (1) Type and form of material g.

(! B

$| (i) Byproduct material meeting the requirements of special form ;M

g radioactive naterial; or

(fi) Solid nonfissile irradiated metal hardware. f.
A 18

gj (2) Maximum quantity of material per package V
Bfj a r ..,-

4 Radioactive decay heat (Dot to 'excFed.810, watts. E
4j p 5~ ,

|; 6.
,

Shoring shall be provided7to\ ninimize movement of co'iitMts during accident ||i

q conditions of transporty " sh y

i N v I;

d! 7. Package contents shaWbe delivered to a carrier dry. <D E

V9| (,,
~

Ei8 This E'

f
. Prior to each shiprient the silicone rubber lid gaske't shall b6'' inspected.

e shows any defects or every twelve (12) months, f
s

gasket shall be r' placed if fnspection,T' . ( gi}whichever occurs /first.
# .[ K"c

gj i - g_ , , ,

/ ,

; iv5 4; y
The package authUized by this ce(rtif_971.12. AA

H
'

d 9. icate_is,heyeby approved for;use under the f

general license provisions:of',101CFR4 La 5

,. Qc Q'% a Tw Q . |Expirationdate:'pJuly 3}y'1985. )! |(;*. _ J'] g'l10. t
6 ( ,: s, gA

| .gry"yREFERENCES F'A bu JJP P c .s
|s Nu *~" Y JG)

[my .' ) @p f
'

f \ '. 'p .

||General Electric Company app [ication dated ' April 22, 1980. O

Supplements dated: February 209nd27,1969. \(
~y

| Y 'FQR TNC d S'.NUCLEAR REGULATORY C0FNISSION
- N

! h
! E

:

Char es E. MacDonald, Chief p

Transportation Certification Branch a ..

Division of Fuel Cycle and 1

NMaterial Safety, NMSS
SEP 0 6 1983 |

Date: g

k
F

|
N q.
n
Nw

| N
..

I |
| 384 g
i _ _ _ _ _ __ _ _ _ _ _ _ _ _ __ _ _ m . _ - _ - _ am

_ ._ _ _ _ _ _ _ _ -
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| NRc roRM s1s U.S. NUCLEAR REGULATORY COMMISSION

reco CERTIFICATE OF COMPLIANCE N

FOR RADIOACTIVE MATERIALS PACKAGES Ntoca n

I e CERTIFtCATE NUMBER b REVISION NUMBER C PACMAGE IDENTif sCAflON NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES

9049 4 USA /9049/Bf ) 1 2 ip
,

& PREAMBLE N

M a Tn,s cartif.cate is issued io certity inat the pacmaging and contents described in item 5 below, meets tne apphcable safet y standards set fortn in Title 10. Code |f

j of Federal Regulahons. Part 11." Packaging of Radioactive Matenals for Tranerort and Transportation of Radioactive Matenal Under Certain Conditions." |
1 b inis ceri.f.cate does noi reueve tne consignor from comphance ..in any requirement of ine reguianons of ine u s. oepartment of Transportahon or otner I
l appucable reguiaiory agencies. inciuding ine government of any country tnrouan or into nien ine package wiii be transported- N

I N
l; Ii

T I
1 * 'e"'*SPEES^e'#82"#0l"' ***'* '' *"'" ^"''**'*."'17te No'"'EEElff!oJS8"EPo r oA*SPT"CArioN I

" "* ' " ^ *

1 N

1, Gan:ral Electric Company General Electric Company application dated N

ljP.O. Box 460 February 21, 1980, as supplemented. N

1 Pleasanton, CA 94566 E

1 ,5
1 ) ,_ jl.- s

1 -. w CxerNUuBEa u 71-9049 lI
4 CONOlvlONS _

inis certsficate is conditional upon fulfilhng tne requirernents of 10 CFR Part 71, as apphcable. and tne condebons specified t*%w
,

|E1 s

1 (a) Packaging ~ .' <t
J |t
1 (1) Model No.: GE-500 ;I
1 1

|1 (2) Description
; ,

1| IE
jj Steel. encased lead shielded shipping cask. : A double-walled steel %
Ji cylinder protective jacket encloses: the' cask during transport. It is I

bolted to a steel pallet., The cask'is| closed by a lea'd-filled flanged I
_

|9 plug fitted with a silicone ;rubberTgasket and bolted closure. The
f plug (melting point 500?F). ,byleither a stainles.

cavity drain line is closed s steel or fusible g
The h'i l descriptionlis as follows: p

Cask height, in'un M, @p ys ca
g

W 1
' 29.0 p'd

C3 Iq /

. ,X td
'

'-"

I4 Cask diameter, in ;.
28.0)# Cavity ~ height, in 7.0 I'

'. Nj Cavity diameter, in 7.0 (
f Lead shielding, in

.

38.9 (
10.0 g

l
q Protective jacketLheight, in 5,

'
1 Protective jacket width, in 3' 40.75 E

4 Packaging weight,Ib 7,800 ,1
'

,

il I

| (3) Drawir.90 f
R L
q The packaging is constructed in accordance with the following Genera! I
d Electric Company Drawing Nos.: I

,

4 l
\

fj 212E246, Rev. 7 10603855 Rev. 4
y 106D3870, Rev. Il 12904690, Rev. O y.
y 706E790, Rev. 4 t

R I
il I

t I
E I

I

|
i I,

|
'
| m ,

L--,..........................-...............,,,,,..!
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j "' ~^ CONDITIONS (continued)
I

[Page 2 - Certificate No. 9049 - Revision No. 4 - Docket'No. 71-9049
,

L

L

f r

f5. (b) Contents I

| (1) Type and form of material [
1 1

I (1) Byproduct material meeting the requirements of special form t
4 radioactive msterial; or R

1 i

f (ii) Solid nonfissile irradiated metal hardware and reactor control (
j! rods.(blades). p

II [
] (2) Maximum quantity of mater 1 pe ckage t

Radioactive dec hkt ot to excee 7 atts.
Il

i Wy
|I 6. Shoring shall be proviAi do minimize movement of contents,' during accident [
y conditions of transport". U ts

Package contents sga]l be' delivered to a carrier dry. '7 p
T L1

f4 7. A
8. Prior to each shipMnt the heqerubber_lidya

#

e hall beginspected. This
y! gasket shall be replaced if; ins cgion sh~ows anyAfects or everi twelve (12) g

C

j! mor.ths, whichevey3cccurs first7 Cpvity''dra,in lineqsh'all be sea],ed with appropriate L
M

sealantappliedtothreadsopp,1On C % g ug. w Ay ', 7 rp
l- A i.,

9. The package auth'o zedbyhthistcerti: reb'j approyed fg use under the Le
I

|
generallicenseprvision,sopv0'Cf- h71 , .491 '1 dr' %x tm

i cg .y:

y31,3$gi$5-4
-

L J vg f
'

Expiration date:10.
9

Q s) Qb REFERENCESi A'/gT/ h-.A t'

IV "'j'/ 'LA ). W I
General Electric Company apphe ion dated Tebruary 21,198

-|Supplementdated: August 26, ]980. L )Pv g

;j k O NT L

FOR THE U.S. NUCLEAR REGULATORY COMMISSION L
:q

i
I

1 i

f 1^
.I Ch r es E. MacDonald, Chief L-

Transportation Certification Branch i
Division of Fuel Cycle and I

Materi?1 Safety, NMSS [
SEP o n 1981 E

Date: t
*

L

I

I
[ L,

q l
l' I
i t

| | m |
... . . . _--- !| L__ _ _ -- _ _ _ _ -_ -_ --_ _ _ ..

_ _ _ _ _ _ __ _ _ _ _ _
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N#C FORM 618 U.S. NUCLEAR REGULATORY COMMISSION i
Em CERTIFICATE OF COMPLIANCE t

'o ce R " F0Fi RADIOACTIVE MATERIALS PACKAGES iE

i . I a CERTiflCATE NUMBER b REVISION NUMBER C PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER e. TOTAL NUMBER PAGES
' 9050 3 USA /9050/B( ) 1 2 I

IPRuuatE
| a. This ces tificate is assued to certify that the packagmg and contents desenbed m item 5 below, meets the apphcable safety standards set fortn in Title 10. Code |
| of Federal Regulations. Part 71. " Packaging of Radsvactive Mate nats for Transport and Transportation of Radioactive Material Under Certain Conditions? y

I$ This certificate does not reheve the covignor from comphance with any requirement of the regulations of the U S. Department of Transportation or otherb
tpphcable regulatory agencies, including the government of any country tnrough or into which the package will be transported

l! I
1 ji
4f * '"'''EPEEE^e'#u'''i.fiff"J."d"^*'' ' *'" ^"*" *."'EE $o'Eo'E2c'ff|8N$$0"OUSA'0" canon

'" ' * ' ' '
il

4j ;l

(1 General Electric Company
General Electric Company application dated ju

P.O. Box 460 April 18, 1980, as supplemented. f i

{Pleasanton,CA 94566 j
f 9

'

71-9050 E4 e oOCxET NUueER J t

a. CONDITIONS ' ( ,7
This certificate is conditiona' upon fu hihng the requerernents of 10 CFR Fed 71, as apphcable. and the conditions specified belows

d5 fEj
i

1 (a) Packaging .;
1 ~

;p
l

i

4!
-

il( (1) flodel No.': GE-900
I.

f (2) Description g p |
g . . - p

4 Steel encased lead shielded shipping' cask. A double-walled steel i

f cylinder protective jacket encloses.the. cask during transport. It is N

bolted-to a steel pallet.~ The caskiis closed by a lead-filled flanged I

|plug fitted with a siliccne; rubber ~ga'sket'and bolted closure. Thei

cavity drain line is closed by a; stainless ' steel pipe] plug. The h
t

physical description is as folloss: 1
,

'~

~

,, , n
. ?. ; | - '( ; o 1. s .

| Cask height,'in ~ ,-
; Cask diameter, in - 20. 0'C' '

22.6 h
'

I

!|g| Cavity height, in 3.0'
| Cavity diameter, in 13.0

Lead shielding, in 78.0 jg
! Protective jacket height, in

.

32.0 1

26.9 il
| Protective jacket width.'in
; Packaging weight, lb 3,750 |

'

l I(3) Drawings y

! i
| The packaging is constructed in accordance with the following General I
! Electric Company Drawing Nos.: a

l N

| 277E418 (Budd Co. No. 1-559, Mark D) |
i 10603976, Rev. 1 g

! 277E409. Rev. 2 g

! 106D3983, Rev. 1 I4

h
'

|,

! I
p. . .

,
I

! I,

i !

3s1 y

I
- -- h : m +;##-rwwwwr#######wariir##v--- e
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rec r nin e"^ *' # " # # *
CONDETiONs (continued) '

! l .

|Page.2-CertificateNo.9050-RevisionNo.3-DocketNo.9050 t |
E

i ,

I I
N

|I I '

| (b) Contents y

N i

i (1) Type and form of material E
I E

f (i) Byproduct material meeting the requirements of special form |
I radioactive material; or - y

i i
| (ii) Solid non-fissile irradiated metal hardware. p

0
|

j (2) Maximum quantity of matarial per package |
Radioactive decay heat

to %cee{400 watts.
6. Shoring shall be provide o,m nimize movement of contents during accident p

conditions of transpor 7

Package contents sh%be delivered to a carrier dry.7.

Prior to each shipEc t be' silicone rubber lid gaske[ts or evety twelve (12) months, jshill beiinspected. This

|
8.

gasket shall be r aced I'f2 ' ction shows any de'fec g

whichever occurst 1 st. Cav. dPain ,line;sha 1 JiVsealed witti appropriate Ef

setlant applied tlE* threads of. plu"g E " $+ O "

slcettiff ate sahe e y, pproved fW use under the
izedby,[)

9. The package aut
general license visio of3 {.1 q , f, , , ,

985.g~A
t 10. Expiration date: July :~ sp -4 N

.A c- % |FI Q
y (%y destersh CC

&o

, ,

C || 4
Q/W Nd || f

General Electric Company ap/[ cation dated AphiT*18,1980. $pl O iq

o ii
1969. Ii Supplements dated:

February 20<and p , N ' L Ar |
I ef
f FOR THE U.S. NUCLEAR REGULATORY COMilSSION

I

( f
| Charles E. MacDonald, Chief ||

y Transportation Certification Branch y

| Division of Fuel Cycle and g

i Material Safety, NMSS |
| t SEP o g g3 I
| 1 Date: I

d |
1 I
I I
I. N

g

1.

| | >

I |
1 388 u

I |
L____________________________________________________|
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NRC FORM 618 U.S. NUCLEAR REGULATO;Y C5MMISSION -

' :

em - CERTIFICATE OF COMPLIANCE r
;, FOR RADIOACTIVE MATERIALS PACKAGES iso CFR n

| - g i a CERTIFICATE NUMBER b REVISION NUMBER c PACKAGE IDENYlFiCATION NUMBER d PAGE NUMBER e TOTA 6 NUMBER PAGES {
9051- 3 USA /9051/B( ) 1 2 ;

f,, e rREauea

|| e. This certificate is essued to certify inat the packaging and contents desenbed m item 5 oelow. meets the apphcable safety standards set forth in Title 10. Code

| of Federal Regulations. Part 18. Packaging of Radioactive Materials for Transport and Transportation of Radioactive Matenal Under Certa n Conditions? ?
I b inis cerrificaie does not relieve ene consignor from compeiance witn any requirement of ine regulations of the u.s. Department of Transportation or other
1 apphcabie reguistory agencenciuding ine governmeni of any country inrougn or into wnsen ine pacxage wiii be transported. -

1 -

1 :4

1 5'
, a 3 THas CERTirsCATE IS 'SSUE0 ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION -

8 a PREPARED BY (Name amt Addresas b TITLE AND IDENTIFICAT!ON OF REPORT OR APPLICATION-
l {;

I General Electric Company General Electric Company application dated ;
I P.O. Box 460

.

April 22, 1980, as supplemented. E
li 94566 rI Pleasanton, CA .

-
r, O I -71 9051 hI

- c 00CI(ET NUMBG4 L k e i5
,

< :

| 4 CONDITIONS c ._ 4= ^ " /,, 3 y
-

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

tI s s - ' -

I (a) Packaging 'Y U L

y #s -
,

~ r

j - M ,fyyf E[
4 (1)- Model No.:, GE-1400' "i !^

l
'(2) Description fQ g+ j fr~ O g

Steel encased leadTshield'd shipping ca }sk,fA double , walled steel
m

. 3 ; g

4{ e L1

cylinder protective Jacket, encloses. the' cask during tranport. It is L*

bolted to a steel pallet.mThe caskhis closed by a lead-filled flanged I
-

i plug fitted with a silicone 7rubberfgasket and- bolted closure. The '

h] cavity drain line' is closed (byla ; stainless steel pipellug. The
- physical description,is asifoll64si h f' % r

V. ~ w;&;QLpjLt g.a .J.t;; Q [

Cask.h'eight,-in @ ,, f - 22.6 It

" L
.

'

20.0,4..d [Cask diameter, in,
i Cavity'hbjght,in L i, @p %)3

4.0 ''

]
Cavity diameter, in W215 [
Lead shieldin'g, in ' 8. 3 t,

1 Protective jacketjheight, in 4L 28.3 ;

) Protective jacket'widttr inf Y( # 32.0
1 Packaging weight, lb 3,750 r

('

(3) Drawings [
c,

j The packaging is constructed in accordance with the following General (
Electric Company Drawing Nos.: Li

[

277E417 (Budd Co. No. 1-557, Mark B) f
'

106D3981, Rev. 1 [

277E412, Rev. 2 L

106D3983, Rev. I

t
[

i
i

3e9-
,

,

M MM M M MM MM M M M M M MM M MMM MMM M MM MMM MMMMMMMMMMMM
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U S. NUCLEAR REGULATORY COM'AIS' ON- f "" " * ^ CONDITIONS (c5ntinued)

Page 2 - Certificate No. 9051 - Revision No. 3 - Docket No. 71-9051
.

1

f .(b) Contents l

| (1) Type and fom of material
| (1) Byproduct material meeting the requirements of special form
I radioactive material; or
|

| (ii) Solid non-fissile irradiated metal hardware.

| (2) Maximum quantit'y of material per package
i
I Radioactive decay heat not to exceed 540 watts.

6. Shoring shall be provided to n[Aih holcontentsduringaccident
| conditions of transport. q(

7. Package contents shal h elivered to a carrier dry. -

Prior to each shipmeTt the silicone' rubber lid gasket shall$ery twelve (12) months,
1 8. inspected. This
1 gaskct shall be r ceRif<nspectionshowsanyd ct's4r ev
| whichever occurs t.

Cgvhdrainlineshal[l ,
fled with~ appropriate

g sealant applied breads o? plug. Q
ifapproved b use under the9. The package aut zed by th ific te s e'

11- general license visi o'f . f4611z1 _) 4

10. Expiration date- uly )19 i

i s 3. :6EsNT p
te pr 2, *% . gj General Electric Company lication

Supplements dated: February nd 27, 1969'.

p k y(0R THE $5. NUCLEAR REGULATORY COMMISSION
I

$11
1

| Charles E. MacDonald, Chief
q Transportation Certification Branch
I Division of Fuel Cycle and
| Material Safety, NMSS

SEP 0 61983
| Date:
i
I
I
t
I!

(
l 390

4,---_ _ _ _ _ _ _ _ _ _ _ -- _ _ _ _ _ _ _ _ _ _ --_
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90RC FOftM 61s U.S. NUCLEAR REGULATORY COMMISSIONun CERTIFICATE OF COMPLIANCE I

FOR RADIOACTIVE MATERIALS PACKAGES L
~

t a CERTIFICATE NUMBER D RWISION NUMBER c PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES

P! 9053 3 USA /9053/B( ) 1 2 [
' - 2 PREAMBLE b

i .. in ceristicate is issueo io ceri.vy enai ine packaging no convents oescno o in nem s ociow. meets tne appncamie nret y standaros set tortn m Titie to. coo. t
|! - - of F eoeral Regulabons. Part 71, Packagmg of Radioactive Matenals for Transport ano Transportation of Radioactive Matenal Under Certam Conostions." f
I~ b Thes certif4cate does not renese the consignor from ccmpnance witn any requirement of the regulations of the U.S. Department of Transportation or other b

I applicabse regulatory agencies. mcluoing the government of any country through or into which the package will be transported. I
I L
I l
I L
) 3 THIS CERTIFICATE 8S ISSUED ON THE BASIS OF A SAFETV ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a PREPARED BY gName and Address). . b TITLE AND IDENTiFICAilON OF REPORT OR APPUCATION (

1; Technical Operations, Inc. Technical Operations, Inc. application dated {

l! Northwest Industrial Park June 16, 1980. t
|| Burlington, MA 01803 [
11 L

t r
- c. oOCx6 NubR b (71-f 0,53 [

k 4 CONO8TIONS t ..

[
Tnts cert,ricate es cono,iionai upon ruisanna tne requsements os io cr A Part 7i. as appocabie. and ine cono.tions specified naicw

'(a) Packaging g (
5-

m

e r
j)! (1) Model No.: 683 7

[
1 j., r-

Jj (2,) Description
.

,
rg /

-q. r
r.,

1 _ , <:r:.

l' A radiographic exposure device contained within a protective overpack. L

f' The overpack is an 18-gauge, MS27683 steel drum with a' bolted and seal (wire clamp closure ring.- The-drum isifilled with moldid rubberized rhair to maintain'.a snug fit. ,0verall? dimensions;are 19.5" diameter x (
? 15" high. The radiographic 'exposurFdevice ' consists 'of'an ll-gauge (

1| carbon steel shell, depleted uranism shielding,' Zircalloy "S" tube, L|

polyurethane filler. material,4 sotirce$ shipping plug aiid lock assembly. L

f; Gross weight of the package"is approximately 89 lbs'.]' [

$| O ,|@ [j (3) Drawings - ~, a
.

,.9 r.

1 %f f,

1! The packaging is constructed in accordance with the following Technical L

1

l Operations, Inc. Drawing Nos.: C68302;C68302-1, 3, 4; C68303; B68303- [j

f~ 1, Sh. 2; B68302-9, B68307-1; A68307; A68308-lC; A86302-8; A68311;
f A68309-9. A ' t

[
f [

f| C .

1 t
li t
li [
1 L
1 L i
I L 9
I ( |

| L
1 L
1

_|
|

| [
l I

I
I

_, -

,
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Page 2 '- Certificate No. 9053 - Revision No. 3 - Dodket No. 71-9053'
'

r
[

5. (b) ' Contents

(1) Type and form of material .

Iridium 192 as sealed sources that cieet the requirements of special
form radioactive material.

(2) Maximum quantity of material per package -'

;

BREG 9120 curies,

6. Source assemblies for useckt fs packaging are . lim edito those assemblies as ,

identified in Technicals pefations,'.Inc. Drawing Nos. A68309, and C68310.
. !

'

Nameplate shall be fakicated of materials capable of'ref t iag the fire test of-d

! 10 CFR Part 71 and malntai g their legibility. ;.g ; r, q

C/) N 4 4
! The packaging autneyized b Dscertificate is'he 'pproved (or use under I

Ne general provigji,ons of 10. C 1.lgg g bj

Q3uly31,lbSif (~1.j,a.y Oation date:8:4

; 4 . _ y
i b Sh- h'*** '

'$,,$ :n| @ 1 "Qldsitis (
: m 'q; .. yy 4n
I 91 Operations, In . app'11 bn nej 198

]@
'

f,%' ' '

$ - 4;# -

, F0thTHE U.S 'NUCLEMCREGULATORY COMMISSION<

f/ 1

O 17L.

h 4 Q),ar er .iMacDonald, Chief'

r' N Wansportation Certification Branch
- Division of Fuel Cycle and

,' Material Safety, NMSS''

SEP 061983
Dated: *

'
.. i

',,
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NRC FORM 61s U.S. NUCLEAR REGULATORY COMMISSION
wu, CERTIFICATE OF COMPLIANCE E
io CFR n FOR RADIOACTIVE MATERIALS PACKAGES k .

.;

{ i . CERTfFICATE NUMBER b REVIStoN NUMBER c PACKAGE lOENT FICATioN NUMBER d PAGE NUMBER . TOTAL NUMBER PAGES -

| 9056 2 USA /9056/B( ) 1 2 p

>a rRuuBa
. in.. cori.nc.r. .. ..u.o io ceri.ty in.iin. p ca.gma e ia coni nis o.scr doo in tiem s e.io.. meets in. .ppac oi. i.ey si no.ros see rortn .n Titi. io. Coo. t F

! of Feoer.i Regulanon.. P rt 71. "P.ck.gmg of R.o., active Materials for Tr.nsport ano Tr.nsportation of Radeo.cieve Maten i Under Cert..n Conditions " g
! in Tn . c.,i,nc.i. oo.. noi r n. in. cons,ano,irom compnas. ..in .ny r auu.m.ni of in r.gui.non. ov in. u s o p.nm.ni oe Tr.nipon.t.on or otner

| .ppuc.ni. r.gui.iory .g.nc s. .nciuo,ng in. go..rnment o, any country inrnugn or into on.cn in packas. ..ii n. ir.nsport.o. R
E

I N

k [T THl$ CE,RTIFICATE l$ ISSUE.D oN THE BASIS oF A SAFETY ANALYSIS. REPORT of THE PACK.C.GE DESIGN OR APeuCATioNm a ANo oENT. Aton oF REeoRT oR ApeuCATioN. eRt ARE o BY rN .,, m .oi g

|SourceProduction& Equipment Source Production & Equipment Company application |N
j Company dated July 28, 1975, as supplemented. jh

'I 625 0xley Street |t
I Kenner, LA 70062 wd . n aCm -

) . e ceCiitT NuuBEsi L 71-9056 i

[; . CoNo Tio,NS
. g|

8 -

-s s. -
rn.. c.n ,c.i. . cono .on.i upon raininns in reque.rn.nts o, io CrR r rt Ti. .. .ppnc oi.. .no in. cono4 son. specir..o n io.

;

q! s
s. ') n ks

4 (a) Packaging v i

-Q p#*""

ii (1) Model No.:s SPEC-2-T - / '/ ;N
i.; ./ 1 A- -

- w u y:; (2) Descrip'tio,n
,

M% , /f/' n,

!, 9 .p- / ,; \# ,

,s t- e '

- 4 A steel; encased, uranidm/shieId'ed. Gamma ' Ray Projector.) Primary components f
$ consist of an outer steel shell.; internal bracing, depleted uranium i

shield. and a Zircalloy""S" tube. Thelontents are securely positioned E

g in the:Zircalloyt"S" tube.by;a; source'6able+ locking device and shipping |
q! plug. 'The unit' resemble's a8 rectangular box 12:S" lon[by 4.4" high by y

4.4" wide with' a" gross weight o f 40- pounds. ,' 1'a s, y

? v'J 1:,;&|'Q l!bQ~ yf 7' y

d (3) Drawing W t ;# C I7
,

h The packaging,,is constructed .iMa y sf y
y Ej v' s,

~
ccordance with'Sobrce Production & I

? Equipment CompanyiDrawing No. 1000, Revision No'.'0. !
: p,

j5. (b) Contents i , ,

q y q# g, a p
; r i

R (1) Type and fom of material N
'

- 1 1

Iridium 192 as sealed sources which meet the requirements of special |j fom radioactive material. k

f I
!! I
-i| 1

a i
4 h

i i
1 i
s I
t i
4 I
g i.,

I
|'

'
i
I
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"'"^'"| CONo|TIONS (continued)

Eli

Page 2 - Certificate No. 90E6 - Revision No. 2 - Docket No. 71-9056 !
P-

'

5
|

!N
!

fIi 5. (b) Conter.ts (continued)
-

4

| (2) Maximum quantity of material per package y

E

E
: 200 curies

iE

6. The source must be secured in the shielded position of the packaging by the j'

shipping plug, source assembly, and locking device. The shipping plug and g

g| source assembly used must be fabricated of materials capable of resisting a Wq

d| 1475 F fire environment for one-half ,ho and,mpintaininc, their positioning h

s mbly and shippi Mu i@Hdi function. The source assembl - Mito dityn e the locking device. The

flexible cable of the sourc(itfe positive positioning 'of%g,most be of sufficient
d

lengthanddiametertoph t source in the shielded |
i

E

!
; position. y g g

i A v N|

dj 7. The nameplates must Efabricated of materials capable of rei'Isting the fire 5

test of 10 CFR Part 1 and maintaining their legibilgty. Q {g
happrovegjoruseunder8. The packaging autbized byb tertificate isfh |

q thegenerallicedseprovisi@ Ip CFf}JT71.lg. y, !g3

( ,>
.

N y: O
>H

'
( 9. Expirationdate:qMarch11,19$ j. i' <4

j|
-

E 'h d b, |

5-g . v~r
"p= hated Ju)f'28,197{.g

j7v>
[! Source Productit.a & Eq f.iment /dkp4nyapp)

# cat
q

( Supplement dated: Januah 8,1976.w,, ug.1 af~ if eo
f - h' V||

-

!Alf)
'

Ri / \ r ,

k '/ ' 4 FOR 'THE U.S'. NUCL%R REGULATORY COMMISSION iN

h) v $d s

/ P #*

f Y. Y Nbjf1
a cDonald, Chief N

f Transportation Certification Branch |'g{ 4 Division of Fuel Cycle and gk
4

4
Material Safety, NMSS y'

& SEP 0 61983 i
:i

... Aj Date:

f( )n
<!

G

. . t(! I
d !

3
4n ,

@

g

{|
.J - J4
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peRC FOftm sie U.S. NUCLEAR REGULATORY COMMISSIONcm CERTIFICATE OF COMPLIANCE I
''C"" FOR RADIOACTIVE MATERIALS PACKAGES I

I
! t a CEATIFICATE NUMBER b REV4SsON NUMBER c PACKAGE IDENTIFICATION NbMBER d PAGE NUMBER . TOTAL NUMBER PAGES g
i 9057 4 USA /9057/AF 1 2 |

. 2 PREwBtE 4
li .. Tn.s c.nificai. .s .nad io cen.fy tnai m. pacuaa,ng and cont.nti docne.d m nem s oeio.. m ts m.appi.cani. safety standards s.t fonn in Titi. io. Cod. ||
j of Federal Regulations. Part 71. ~ Packaging of Radioactive Matenals for Transport and Transportation of Radioactiv. Material Under Certain Conditions." i)
l- t, Tnts c.,t.etcai. do.s not re. m. cons,gno, trom compunc. ..m any requir.m.nt of m. reguiations of tne u s. c.panment of Transportat.on or otner N

1 appi.caei. r.guraio,y age.c. . inciud.ng in. governm.ni of any country mrouan or .nto on.cn tn. packag. . n be transpon.d. N

1 i
i I

% . THIS CERTIFICATE F3 ISSUED ON THE BASdS OF A SAFETY ANALYSIS RE5'L'RT OF THE PACKAGE DESIGN OR APPLICATION
3

a PREPAREo BY m and Ade.H) b VrLE AND iDENTWICATiON OF REPCRT OR APPLICATION
1 |I1 GA Technologies, Inc. Gulf Energy & Environmental Systems application 't
1 P.O. Box 81608 dated August 3, i973. Il
lj San Diego, CA 92136 E

i ';.1-
}ii r, r ,% [

4| c oOCiET Nuuda E 71-9057. ;l
i

li a CONoiTiONS
. . , iI

$ Tnss cert.ficat ss condit.onai upon fulfilling tne requirem.nts of 10 CFR Part 71, as applicabi.. and tne condit'ons specified below
m

!

1 |I
11 t/s (a) Packaging 'O r
1{ sQ t

"

4 (1) Model No.:, FFD-100 .-

4 1

I l
'

'

4\

- [s,'
n

f. (2) Description ',,'

p
New, reconditioned or rad 55-gallon s{ tee - drum, free of; observable

,

; ysq y |
~. .

8 ,
3

4 t i

1; defects,' with minimum thickness 118-gaug'etbody sheet,18-gauge bottom t I

head sheet and(18-gauge" removable heada 'heet with onelor more corrugations Es
in the cover near' the periphery:TThe" outer drunt closure shall be I

f,| accomplished by?at leastia t l2-gaug'e(bolt-lo'cki.ng ring'with drop-forged I

1 lugs, one of which ;is threaded;to receive at:least 5/8,-inch diameter

}i
bolt and-lock nut.EGross:weightIn'otsto edeed 260 pounds. L

p
'

: 'y y g
-

- 1!. (b) Contents W" E
'

$ s' s- s
4

<

-s c !
3 t
j (1) Type and forni of. material y, 1 g

g
li - N

Es

4 Solid uranium bearing materials. ''raniumLmay be enriched to any I

% degree in the U-235 isotoper - " I
d I

,

i

t i
4| t
1 ||
$

@it
1 1
4 L
-1 i
i r
I I
f t
h; 6

L

i f
r
I'
t

! I

|.
'

'

395
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Page 2 - Certificate' fio. 9057 - Revision No. 4 -' Docket No. 71-9057 t !

[ '

I
i

i~ l :

| 5. ~(b)' contents (continued) I
'

I |
1 (2) Maximum quantity of material per package _ t

| Total contents not to exceed 200 pounds, 350 grams U-235 and Type A |'

j quantities |of radioactive materials. r
i |

1 (c) Fissile Class III |
| t

'i Maximum number of packages per shipment 50 (

beco'ndary plastic bottles or6. Special' nuclear material shal ai r
q ' jars, metal cans or jars pr't;p&ify plastic bags sefu/elygtied closed within the |

dhrt containert, must be capable? xventing to avoid |

steel drum. Metal secon$ the event the package is expos
t
|| rupture of the packag % t9 the thermal test, I
l' 10 CFR 671.73(c)(3). L

-h |5

Sorrento Valley F%jpm$$tDag restricted to shipmest[bItweedthe licensee's|| Fissile Class III sli7.-
ManuffgterqngFacilityandot y-site facilities. [|

Expiration date: betober 31 r) 3, o i

E,l 8. .

-

11 V< .f**::_ -i I >

91h \+ s [ i 6,; |t$. RfFE UKE _
(f) r ~

,,

p)1Systf lR &p
. jGulf Energy & Environmen a h tr u , 19Z3

Wy,qN VJ-

E y . 'NUCL REGULATORY COM ISSION-

k y , JC ar EW cDonald, Chief (h Ivans' rtation Certification Branch
Division of Fuel Cycle |and Material Safety, MSS [

Date: 06 W L

I

I

:

-

,

L I

|
m

i
_ ___ _ - ________________________ -_______-___ _

'. L. , - _ . . .. -- . _ - - - - _ _ - - - - --
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MAC FORM 818 U.S. NUCLEAR REGULATORY COMMISSION

,

r.-ssi CERTIFICATE OF COMPLIANCE
io CFa n FOR RADICACTivE MATER!ALS PACKAGES - p

1 g(,ERisFICATE NUMBER b REVISION NUMtMR c. PACKAGE aOLNTIFICATsON PW.Ae5ER st PAGE NUMBER e. TOTAL NUMBER PAGES

9067 2 USA /9067/B( )F r 1 3'

e

, 2 PREAMBLE
e This cert fscate es essved to cetily that the packaging and contents descobed vetem 5 below, meets ** * gaa:able safety standards set forth in Title 10. Code

I or redvai neguiat. ens. pa<t ri. packaging o, nad.o cts.e uaienais ror T,ewport and Transporta .m o nadioaciwe uateriai under certain cond,isonser

l Tnis cerne. cat. does not roeve ine consignor erom compiiance itn any requiremoni of the reguiat.ons on tne u.s. oepartment of Transportation or otnerb
l applicable regulatory agencies, 'ncluding the povernment of any country through or snto which the package well be transported

i

1
J
q 3 THIS CERTIFICATE IS ISSUED ON THE AASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPtJCATION

a PREPARED BV (Name amf Ackfreur b TITI.E AND IDENitFICATiOPe OF FiEPORT OR APPLICATION.,

1
j Battelle Columbus Laboratories Battelle Columbus Laboratories application I

1 505 King Avenue dated August 7, 1981 |
4 Columbus, OH 43201 ,

1

J DC-^
1 c nOCitiNuussi u 7f-9067

| u- t
-

a CONO TiONS ,,,

This certificate is condit.onal upon fulfilhng the requ,rerr,ents of 0 CFR Part 71, as appiscable. and the conditions specified below,i

)* (a) Packaging S 'O
1 -

ca
] (1) Model No.: BCL-3 . f f+.4

s }
/

2 d s2x 4% "

si (2) Descrip' tion WX /h-f b/
/ It\'\ @ /f Steel encased lead' shielded shipping (,packade. The paEkaging is provided/ with recessed plug-tipe lid and gisketedi bolted closure, lifting anda1

tie-down devices'and ~a ~draf6~lide Knetit1on.' Contafiinent for the'

conten'ts is prov,idedt bF arbinqe,rgcan :as'Embifor, by r:iiterial in specials
form. kThe packaging dimenh ons gweight, and shielding #as follows:a

Exte or eg in(
~ 19.0

26
Exter or diameter, in MR f.

Cavity height, in t v,<|mQ.fyl0.5 $
s Cavity, diameter, in M'|[ '4.5 m*

Lead shielding, in ' 6.0 TV
Loaded weigl}t, lb 2,800?(Incl 110-lb skid)

y ts

(3) Drawing T 'yp g k V
The packaging is contracted in accordance with Battelle Memorial
Institute Drawing No. BCL3-01, Sheets 1 & 2, Rev. C.

,

t

I

!i

l 397
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f
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**## as. mmAn numm canwj cONDET|ONS (cbntinued)

f PageL2 - Certificate No. 9067 - Revision No. 2 - Docket No. 71-9067

t s
g,

| ~5. (b) Contents

f Type and form and maximum quantity of material per package.

Il
1 Byproduct material, source material and special nuclear material not .to
1 exceed 300 watts decay heat in solid metal or oxide form packaged within an
I inner can assembly or the ruterial meets the requirements of special form

||.
radioactive' material and limitations on fissile loading for the Fissile

| . Class as follows:
I

I Inner'can assembly:

pS REG 3 Drawing No. BCL3 f .i i
I Battelle Memorial Inst

0 38N,..v.B.

{i|c Fissile Class I *\ 100*
O

!
I Fissile Class 2000* ',4.

1 ,,# jy y -

{ * (grams U-2gequiv'a{-mass) / f
^

}(l hy. /"
(c) FissileClahs- I D -ClndIII

7 Oj ,6 +g
I Maximum number of ppcka'ges. 's l%> f

per shipmer}t-for Class I', One (1)e. _oj % yr y g'/q)q %

Athe folg9 wing jynethod:6. TheU-235equivaetmas,syst.p k
dl ||j! V-235equivalengmass- sd<tr'.23 anat/p'lbs It75 times (t)-233 mass plus

% %q 6 > !,s

i g

1.60 times Putmass. ! ' q 7U gy' 6'. w -#Q s-
| 7,. At the time of deliver [bd/(,1fof the loadedfpac age to a carriehfor transport, thepackage contents must dry (contents of inner ca.rQassembly must notdecompose up to a temperatu]te of 750*F) and the fissile material unmoderated (Hg

g

to X atomic ratio less than 2)%exceed 10 millirem per hour at threK(2) sg lim.ited!;that the dose rate will nott3)Aeeffrom the external surface of the
r

y{ package.

| 8. The maximum gross weight of the cavity contents must not exceed 40 pot.nds (i.nner
g can assembly, radioactive material, etc.).
I
I
I
i
I
g ,.

I
: I
'

I
I
I

,

i
h

? I
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#~# # "''
CONoiTioNS (continued) |

|
1

! Fage 3 - Certificate No. 9067 - Revision No. 2 - Docket No. 71-9067 )
R

I
,|| l..

9. 'In addition to the requirements of Subpart G of 10 CFR Part 71, each package )
1 must meet all of the acceptance and periodic tests specified in Section 8.0 of N

WI the Application.
1 N

) The following item in the thermal acceptance tests (8.1.6) is changed as follows: |
1- i
1! (4, The acceptance criteria aust be that the maximum measured temperature of ||
lj any portion of the cask must not exceed the temperatures indicated in E

Figure 3.3 of this application by more than 5 F (300 watt maximum heat N

%ji load). In this comparison, solar heating and ambient temperature differences !
gi between Figure 3.3 and the test 2dat%niist be taken into account. j

.2 ,!ection 8.0 of the Application,10. The following item in the-T'st Pr dure (81 Se
is changed as follows: V~ T /s y
g. Remove pressurilation line and insert plug in pressure port according to |f the loading proc'edure_.' Use teflon tape or other compatible sealant in p4

1 Q[ W .
- J. py threads. Co ' '

' ''

| im
1, 11. The package authorized by this;tertificatect.s here ; approved for use under the i
p general license p[ovisions of {0ic,FR 57,l'il2' f4 O I
*l d vi

12. Expiration date: ' September 3011986cW."4
4 '-""

g' OT <5 n,< .7- .m~~

f ff) TiEFERlNC |<
.

t mor q e y -g 3 sp g
_

I! Battelle Columbus Laboritories'applicatif)nIcat d ust.731981.C
%

W O |j Q yd'6Wth n
g g OR'THE .SgjNUCLEAR Rl[GtjlATORY COMMISSION gF

"4 p -

f<yp tik Ol' |
4
3

s\ ~O
, ^% |

j! s( p Ciar est . c onald, Chief |l
. Transportation Certification Branch yJ

[ Division of Fuel Cycle and - |
( Material Safety, tNSS I

8

h[Date: |
SEP 0 61983

,

i i
1 I
I I
i i
I i
I I
t; :

1 l

| 1
1

i

! II

| |
| 4
| 1 399
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NHC FOftM 61s - U.S. NUCLEAR REGULATORY COMMISSloN+ce CERTIFICATE OF COMPLIANCE I
FOR RADIOACTIVE MATERIALS PACKAGES I I

o CFR n

L
'

g' , .CERr,iCA1E Nuu ER
{

. nevis.ON NuuseR c eAC* age ioeNriF car >ON Nuurta a PAGe NuueER . TOTAL NuuBER PAGES
I9068 2 USA /9068/B( )F 1 3 L

2 PRfAuSLE
i

)l'
. a, vn.. con.v. cat. ...ueo to certiry inat in. packaging ano coni nis o cnbed .n et m s beiow.m t.in.appocabie12tety 2tano ros set ecrtn in i.ii. iO. coa. t ;

cf r.oerai n.guiai.on.. part 73. packaame or nao.oact. uateriais eor Transport and T,ansportat on or sao.oaci.v. uat.nai unoer certam conditionse t |
| '

ti. Tn con.,, cat. oo noi r.i in. con..gnvr erom comphanc. w.in any r.qu.roment on tn. reguianons on tn. u.s. oepanm.nt or Transponation o, einer E
| 1.ppiscabl. regulatory agencies, mcsoding tne government of any country througn or mto wtucn tne packag. wili be transported. I
1 ||
f' L
l t
}} 3 h*rl CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPUCATION ga FREPARED BY (Name and Addresst tt TITLE ANO IDENTIFICATION OF REPORT OR APPLICATION

) Battelle Columbus Laboratories Battelle Columbus Laboratories application f505 King Avenue dated August 21, 1981. g
/j Columbus, Oli 43201 t
li _ n OC- I
4 .c.oOCxt NuueEn: . 71-9068 I
D CONoiTiONS IS v ^ <

Tnss cert.ficate is conditional upon fulhlhng tne requireyts of 10 CFR part 71, as apphcabl., and the conoibons specified below
1 E

l|
5- (a) Packaging N _

L

1 br

i g'.s +

f (1) Model No.: BCL-2 $g' fz

1 W :. .x r~
.

1 (2) Description ;'' ,V '_' -
r

t ,a... . - .~ .- t,

l, Steel e_ncased lead ? shielded shipping , package. The packaging is provided L!

f with recessed plugstype' l.id and. gasketed," bolted closure, lifting and [
contenti, devices and-a drain'line penetration.tie-down Containment for the y

.is provided'b'y'a'ntinger,canfassembly.or by material in special r-

! form. 'The packagirg has, dimensions, weight, and shielding as follows: |

| , N.l ' %iijlijs ,
4 I

Exterior diameterfinW" j e !. $ 318'.2si ? I
Exterior (height', in % . M { f B 15.52 > W (Cavity height, in ' ~~ ^ 5.25i ',,

g.,

14.5" Y |Cavity diameter, in '',j,

' ' 4.5 t

'

s

Lead shielding hin -
.s,

'^

Loadedweight,'1bTs 1,360 (incirl10-lb skid) I
. I

v
(3) Drawing 4 7 4 ;_ ., I

n a L

IThe packaging is constructed in accordance with Battelle Memorial
|

Institute Drawing No. BCL2-01, Sheets 1 and 2, Rev. D. I
i
t
I

i
r
i
t
|

I

l

1

1.

1

l

|
400 |
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" # * * "# ##''*|? " * CONO|TIONS (continued)

I

L

[Page 2 - Certificate No. 9068 - Revision No. 2 - Docket No. 71-9068
|

t 1

|| - | |t t <

| 5. (b)LContents f
I L
1 Type and. form and maximum quantity of material per package. |
I L
1 Byproduct material, source material and special nuclear material not to L
1 exceed 200 watts decay heat in solid metal or oxide form packaged within an (

'

j|i inner can assembly or the material meets the requirements of special form g

| radioactive material and limitations on fissile loading for the Fissile t
1! Class as follows: t

BREGg [
'

Inner can assembly:

j| Battelle Memoria ffstitute Drawing No. BC 2h7 (Rev. B.

) Fissile Class 50* O E
1 T },.$ [
j FissileCJapsIII 2,000* / A
jl * (grams-4-235 eqIih en mass)_ ff/ g f
1 b ##N I Lh.cQ [% land fl<4 O t1 (c) Fissile Cla

k wsA - J ta e- f

84,/. hMaximum number of packag ' ~

j pershipmen(fprCTys,
- e' 4 4{?y

| 6. The U-235 equivale maskYnil he fo)lhing kthod: kbe
~

M ee 1

| U-235 equivalerthmasshu$I s 5' times -133 mass plus5 u
i 1.60timesPumags D f g

| 7. At the time of delivery f' e -loaded package to a carrge or transport, the [
g package contents must be (< dry (contents of inner canutsembly must not decompose t
g up to a temperature of 7E0* ) ansthe fis ile {nate,g[al unmoderated .(H to X |( atomic ratio less than 2) and (27 so im %t the dose rate will not exceed L

if 10 millirem per hour at one meter from t external surface of the package. I
1 I

f8. The maximum gross weight of the cavity contents must not exceed 20 pounds (inner |
g can assembly, radioactive material, etc.). I
11 I
l' I
I I
I
I
I
I I |
I | !

| | |
lI

|
,

'

Ri

|
c si i
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", T ' * ~ * * * coNo|TioNS (continued)
Il

! Page 3 - Certificate No. 9068 - Revision No. 2 - Docket No. 71-9068 II
li|
N

9. In addition to. the requirements of Subpart G of 10 CFR Part 71, each package |y| must meet all of the acceptance and periodic tests specified in Section 8.0 of y

1; this Application. p1

%
1; The following item in the Thermal Acceptance Tests (8.1.6) is changed as follows:

,

1 W

||| (4) The acceptance criteria must be that the maximum measured temperature of
4 any portion of the cask must not exceed the temperatures indicated in g

4 Figure 3 of this application. In this comparison, solar heating and ambient ||
1; temperature differences between Figure 3 and the test data must be taken N

*

g{
into account.

f10. The following item in the Test Procedur({ .R) t Section 8.0 of the Application, f
1 is changed as follows: L* (f jy

g. Remove pressurizatto e and insert plug in pr su're port according to E

1, the loading procedu}e. Use teflon tape or other coinpatible sealant in E

l' pthreads.

The package authorffed b$his_ certificate is hereb thpr'ovedjor use under the i!
|| 11.q general license ptojisionsxp 't0sCFR 971.12. [,(f ||

Expirationdate:bptember$0
~

12. 986.

1; g CA D |
O

k 9

>n w/a n b <J/b,'' !JREFEFlFJCE, .,

(D
, a p i

Battelle Columbus Laboratoriesyc Ticat n fo 1 x al of,Coptainer-No. BCL-2, I-

|dated August 21,1981.Q # %'r^- 7 '

k F0ff CU.'S.NUCkRREGli ORY COMMISSION |I

; i 'G,, %W n cp
==

-- f kg Charles,EJHacDonald, Chief |Transporathtion Certification Branch y

4(|!
Division of Fuel Cycle and y

q Material Safety, fNSS p

4: 1

(! N

Date: SEP 0 81983 ||
< ,
4, h

di I

- . f, |
,

N N

4 1

4 i
I'

I
.

,( l
r u
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NAC FORM s18 ~ U.S. NUCLEAR REGULATORY COMMISSIONI CERTIFICATE OF COMPLIANCE |:re- n
I 'C C'# " FOR RADIOACTIVE MATERIALS PACKAGES |;l

t a CERYlFICATE NUM8ER D REVISION NUMBER c PACKAGE IDENTIF6 CATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES II

( 9069 7- USA /9069/B( )F 1 4

|f 2 PREAMBLE
|| a This cortif tate is iss :2d to certify that the packaging and contents described in item 5 below. meets the applicable safety standards set forth in Trle 10 Code j.
|! of Federal Regulations. Part 71, ~ Packaging of Radioactive Matenats for Transport and Transportation of Radioactive Matenal Under Certain Conditions? - '

b, This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U S. Department of Transportation or other
N. applicable regulatory agencies, sncluding the government of any Country through or into which the package will be transported.
1
I, 1

i ':3 THa , CERY6FICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT On THE PACKAGE DESIGN OR APPUCATlON i-
a

g
a P54EPARED BY f Name amt Address). D TITLE AND IDENTIFICATION OF REPOR' OR APPLICATION. L(

N! i;

|| Westinghouse Electric Corporation Westinghouse Electric Corportation application l
li P.O. Box 355 dated October 30, 1981, as supplemented. i

f Pittsburgh, PA 15230 j
c OOCxtT NuueER .Ib 7 /iU#@

5 a CONoifiONs .
( ,. Li

I: Tnis certificate is conditionai upon fuifining tne requirements of to CFR Part 71, as applicable, and i e conditions specafied below L i
'

I .r
I; s * r. ;

|| (a) Packaging %i .;

%q|
N Q ;i

(1) Model No.: M0-1 ~ / h--
,

, ,e - i
,_

g|: (2) Description
,

! ./ 3{ 'f Q pg f

H, ;

i: Steel, overpack consisting of a 12 gauge outer shellk45" x 47" x 206")
F and a '10 gauge inner shell:(max.t 37",xc37" x 186").rThe volume between
l the shells is filled with a shock-and-thermal-insulating material =-

f(
consisting of; rigid polyurethane' foam."The upper and lower sections
of the'overpack are secured by112: ratchet b_inders aid 12 high strength L

g 5/8" latch pinsh The fuel assemblies are held in place within the l
qi overpack by a strongback and: adjustable' clamping assembly (shock

'

N| mounted).- Neutron absorber' plates afd located between the fuel

%{q
a ssemblies. . The package is equipped with lifting,' tie-down and pressure
relief devices. Gros:: weight 'of the packagejis 8,600 pounds. i-

, N'
| (3) Drawing '

g!
. o -T '

:,

(
# The packaging is constructed in accordance with Westinghouse Electric
% Corportation Drawing No.1581F50, Sheets 1 and 2, Rev.1. Fuel rod
8 container is constructed in accordance with Wesinghouse Electric
(! Corporation Drawing No. C5650D55, Rev. 7.

m
I
d

4
I
I
I!'

'

(
, m -

i II
f
(
l

f |
I
I 403
I
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i
l| Page 2 - Certificate No. 9069 - Revision No. 7 - Docket No.E 71-9069 N

I E

.

I
li N

|f 5. (b) Contents
I; - . I
tj (1) Type and form and maximum quantity of material per package. N

'd i
Unirradiated U0 PWR fuel assembly with the following maximum || (i) activedimensiok-Pu0 san $maximumcompositions: ,q

4 h

i Cladding material Zr i
dj Envelope, in 7.784 x 7.784 i
d Enrichment E<

i
U8 Pu0 in Pu0 plus U0 w/o *(a)

Pu0 fissild in Pd *(b) h

00, fissi,legr(M g h/C g l /[ <J[ 16.6
28

,

!
" 0.71 y2, w/ a

k iFissile.f ggg; .

144 EFuel leggth, int *
i

Decay | heat load, watts /pkg O4 i<p e
h * Fop threg;p]utonium isotopic cases;I' p

,i-
-

M- !
//6 p

ICase 1, Q (Nmapt (ahts,6.D'w/Qhfissile pug (b) is 71 w/o.N
W ,.

'| gtfie Pu0 enr4 7 i' Case 2,2 tw y/ ( n4

enrichme)ntg'id 4 3: +$ fissile pug (b) is 81 w/o.! I
Al G he Pu0 ;

2
|f Case 3,2 TA% '( a , e

hePu0,,enriqhgpt.(a'is. 3N/o; fissile P30 (b) is 85 w/o. ib (i ,Q!4|
2

4
U, Q2" ?w i

pressed siptered p
'

pellets fully clad I4j (ii) Mxed Pu inatutg J

4 itCleak-t (Zi rr'ai i nimum 0.024" thi'ckness as fuel rods I
3

y .hg'speE1f on'sT{j $ 9') |f Ok!hef01,I i gjo

< m, . o !,YTyp,e
~ Y /q f

-

i Pellet dtaigeter (nom), in h 0.365 1

d Rod diameter (gam), in v 0.422 I
i

il Fuel length (norg),s a. A V 120 to 144 |
8 Pu0 in Pu0 h 6.0 gfissil$ plus UO , W/o4 2 in Pu0 w/ 85 gQ Pu0

U0 fissile in U0 ,2w/ 0.71
2 2

8 (iii) Uranium dioxide as stainless steel or aluminum clad unirradiated b

| rods of the following specifications: |

! SST Clad AL Clad
4 1

4 Pelletdiameter(max),in 0.446 0.406 I
EI Rod diameter (nom), in 0.476 0.475

| [gllength(max),in 70.0 61.0 |
Uenrichment(max),w/o 4.02 2.5 gg

V |
k I
l' ' i
d i

404 I
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I p
l Ni

t Page 3 - Certificate No. 9069 - Revision No. 7 - Docket No. 71-9069 ly
I 't
I |I

|N
l i

[ 5. (b) (2) Maximum quantity of material per package. |
A E
q (i) For tile contents described in 5(b)(1)(1) y
I

Bj Two fuel assembl!as.
|

(ii) For the content described in 5(b)(1)(ii) |
! Not more than 94 kilograms Pu contained within the fuel rod h

container describe in a (3

f (iii) Forthego tits escribed in 5 b hJii) |
4! Two inhe\)r containers as described in ( ) containing not

E

I
g

q moresthsn a total of 70 kilograms U-235. p

M T 4 iN

f (c) Fissile Cla g ( X A I a g III j
[ Q(1) Mininjuln! rans

'.odexto,_)
_

q 1.6s g

t t

g| be shown on labe f6 lass ~II'

h (2) Maxi numb r a ckages pe f. 6[I
shipinent for Classjl(%

; q y ; j q
~ ,/w/1% /- l

(. 4 I1 ~

|1 steel containing4.3 p,rc[pl, ate 7$opfTwo (2) neutro bsorb styg ?0.19'btNf.c'k, fq1 length, stainless |
6.

d Ets 0.19"hlies, g
' thick 0Fli copper must be ye enfminimys3 /

Passeinq installed betwe#the actWe' fare ~gCAL! n

o c di t ' I rh bntaine $n no more than anl'yel7. Fuel rods must be N
4 equivalent metal-to-metal square la'tt PParti 11y lqade fuel rod containers I
f must be fitted with a'infp/the blocks and the method by which they are secured|inum of three,' equally spacepfbfocks, of which the

! noncombustible portion of
(I g
( must assure that the rods are?ihaintained oninodefre than an equivalent metal-to- p
p metal square lattice within th f%T rgetisfaider.

f 8. Each fuel assembly must be unsheathed or nust be encloseo in an unsealed, poly- |gj ethylene sheath which will not extend beyond the ends of the fuel assembly. The g
|| ends of the sheath must not be folded or taped in any manner that would prevent p

tj the flow of liquids into or out of the sheathed fuel assembly. I
dj N

4|
i| >

< ,
lt

NII WI pI
i

4
1

E
k

k |I I.

N
RI II 405 II
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1: i

|
IIt

1: |
,

i

Alternatively, the fuel assembly may be enclosed in an elongated plastic bag or g

|||| sheath along its full length. At the bottom end of the fuel assembly, the bag .g ;

It will be cut off or folder back to assure that the entire cross section of the N

I lower end of the assembly is unobstructed. When the folding is used, the portion B

|
. of the sheath that is folded back will.be cinched with tape near its end to hold I

it in plat.e. and the length will be such that when the assembly is loaded in the |
4| packaging, the folded sheath will be clamped in place in at least two grid yg

||
locations . The top end of the bag may be gathered together and taped closed. p

I However, the top end then will be slit oa all four sides. The slits will run R

I; perpendicular to the axis of the assembly and will extend the inner distance N

[! between the f.op nozzle pads and spring clamps (approximately 60 percent of the |
g! length of each side). The slits Will(bp{made in a plane near that fonned by the j
q| top of the pads and clamps.G ,A * 3 V lj/ g

i

~V %7.
The package authorized (bf this certificate. is hereby< approved for use under the ||||: II

p; 9.
general license proy{is' ions of 10 CFR 971.12. ~ O .- |

~N 30, 1986. 'k ig|h; 10. Expiration date:Gr;ovember -,
Aqi N N 4

ej l./j Mh REFERENCES h /._ ||f y,

8! E. ' $N ca / ;c i> il
4 Westinghouse Electric] Corporation $ application dated tober 30, 1981. E

|1' Department of Energy supplements dated:HASFil 2-a'nd41une 14,1984? |
"' I

i Q i{i i13 4,
,

'A
tT w i V*k , .,r vN%$W , ,

* |

'h 763+ . ~9 ' [0R; THE y.SC NUCLEAR REGULATORY COMMISSION I
'4< >J4 4? i1|t ,y %: |

b k -(f 4 hh/ k |

|| Q[W* A O d s . & S (1,n ,| |
4 /- Tra'nsportation Certification Branch i
4 Division of Fuel ' Cycle and I

I
h 's Material Safety, NMSS
h AIN 2 71984 4~ wL .J , e ~i' |M

(b
Date: ^ '

y

I
* I
L I
U R

|
1 g

I
I
I

I >
i g

I I
I
I
I
|
I

]
-

p

I
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nac romu sts U.S. NUCLEAR REGULATORY COMMISSIONI CERTIFICATE OF COMPLIANCE
!E
Erm

I;toCo n FOR RADIOACTIVE MATERIALS PACKAGES

i i unrinCATUwMBER b REVISION NUMBER C PAuAGE IDENTiHCATION NUMBER d PAGE NUMBER . TOTAL NUMBER PAGES

9070 10 USA /9070/B( )F 1 3 ip

I
6'|,PRuusLEp . Tn s c n.t.c.t. .sso.o io conie, m.: m. pac 6.gma .no cont.nis o.scr.o.o m iiem s eeio.. me.is tn..ppuc.oi s.iety siano.ros .t fortn m r. tie to. coa. R

h|
| of F. der.1 Regulat.ons. Part 71,'P.ckag,ng of Radioactive M ten is for Transport ano Transport tson of Radio.ctiv. Matenal Under Certam Conditions "

I! - i Tn. c.n.e. cat. oo. not r n.v. m. co..s.gnor erom compn.nc. ..m any resorement or in. regui.tions os ine u.s oeportm.ni or transportat.on or orner
|| .ppi,c.ni. ,.gui.cory .g.nc s. .nciuoing m. governm.ni ce any country mrouan or into on.cn m. p.ca.g. .in o ir nspon.a. I

)gI!
3 THl3 CERtlFICATE IS ISSUED ON THE BASIS OF A SAFETV ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION -

. PREPAREo av <=.,n. .rNf A#essi. b TITLE ANO IDENTIFICATION OF REPORT OR APPLICATION

(, Nuclear Packaging, Inc. Nuclear Packaging, Incorporated $
!

I 1010 South 336th Street application dated April 23, 1982. E1; Federal Way, WA 98003 5
I:; E
g- a
i- :: / 71-9070I! e DOCxET NuusER : -

-

4 CONDlHONS
. I

in., cert,e.c.i. is coat,on.i upon tumuing in. r.quirem.nts or to crR enri 7i. .s appncani.. .no tn. cono+ons specit..o n.lo. g
$ s. IF
g; (a) Packaging !W

5,

: (1) Model No.: N-55 R
|Ni

(2) Description -

A low carbon steel overpack filled witn rigid polyurethane foam. The g
,

containment vessel is a 55-gallon drum, meeting the requirements of E
'

DOT Specification 17H or 17C. The overpack is a right circular cylinder R

48 inches high by 32 inches _ diameter |with .a 34-1/2-inch high by 24-inch |9| diameter cavity. .The 20-gauge galvanized steel shell is filled with g
y 3-pound per cubic foot rigid po.lyurethane . foam. Closure of the upper g
$ and lower (lid ~and body)f sections < of .the' overpack:is' provided by four W
4 toggle clamps, and a Neoprene' gasket ~ at;the stepped joint between the

.

'4; two sections. Four lugs are provided for lifting ~and tie-down. The
{ package gross weight is approximately 750 pounds ~.

f (3) Drawing (
( . N

4| The packaging is constructed in accordance with Nuclear Packaging, N

4; incorporated Drawing No. X-60-2000, Rev. C. |
d('

I

jN
1 |E
1 E
( #
.n i
4l I
i |
1 N

1, t
1: E
I! I
y! N

1 %-
,'
N

N-

E

5
407 I
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'''' ~T CONDITIONS (continued!

Page 2 - Certificate No. 9070 - Revision No.10 - Docket No. 71-9070

y
'

i,
-

-

! i-

|[ i (b) Contents
'

[ | (1) Type and fom of material |
-

d! E
I

({ (i) Radioactive material including fissile material in the form of Ec

i $j dry solids contained in DOT Specification 17H or 17C steel drums. E

Bi Liquids, powders and slurries are not permitted.t in
e

dj-

h' h (ii) Tritium absorbed on metal backing as titanium tritide held within f
! the container assembly shown in Lawrence Livennore Laboratory g

Drawing No. AAA-77- 109723,-Rev. C. 9

|! e h M C ki/5, E
%

'
|

f j | (iii) Dry, soli,dfon,ns of plutonium and ur niun. |
(: b

i gj (2) Maximum qua{ntity of material per package Q> g

- gi

,

r $1 x t_e p

g d' (i) ForCthecontentsdescribedin5(b)(1)(1)greaterthanTypeAquantity3
i # radjeactivenaterial. Fissile material contents not to exceed jr
? 4 th'e generally-licensed mass limits fas'specified in 10 CFR 9971.18 jE

|i
/and 71.22' add' plutonium in excesstof' twenty (20) curies per ||F
tpackage must be in the; form of petal, metal alloy or reactor fuel y%

l- g! ,. elements. . Internal decay heat not to exceed 3 watts. g
s

g

4 0 '% , :i . ML)]? . n

(ii)LFortheTcontent[s'ddscribedin>5(b)(1)(ii)amaxinumofsix(6)
m i'

4
NM econtainer/ ass'embliesibeld(within ?a D0T Specification 17H steel

|i
2

I 'dimm. -Maximum detivjt), hot !to'' exceed 30,000 cuHes per package. |&
l- i Interna 7 decay heat' pot t6! exceed 1.08 watts ,per package. p

g| % 3G;;;2MJ !DG- < p
- (| (iii) For the contents described irf 5(b)(1)(iii) ,200 grams plutonium W
=- ;.>
-

W c; plus'f,issile uranium;provided theitotal plutonium content does i
E ! not' exceed 200 grams",/with a heat" generation rate of 5 watts. '

h The ridioactive material must be paciaged within sealed metal |
t 4

cans or 00T Specification 2R containers' and placed within inner .y

'7 q containers constructed as specified in Appendix 1.10.4.1, 1.10.4.2, p

and 1.10.4.3 6f thMapp'e' cation.' Prior to each shipment, ali I
'[ $

helium leak test nust b performed on both the inner and outer I

[ 8|| containm9ntassembliescapableofdetectingaleaknogreater '
i
i than 10' atm cc/sec at standard temperature and pressure. |q,.

"t q Following the gas leak testing, all inner container welds must be b

L f leak tested using a liquid penetrant method in accordance with I
s Article 6, Section V, ASME Code. No package with a detectable I'

L 4 leak shall be delivered to a carrier for transport. I
( i'-

|N g! (3) Fissile Class II

Minimum transport index to Far the contents described in
d be shown on label 5(b)(1)(iii):

__

4
,

*

Five (5)

e i

f 408 |
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CONolTIONS (continued)
- '

, .,
i Page 3 - Certificate No. 9070 - Revision No.10 - Docket No. 71-9070 E

k,-

.| -

|j N I
g 6. The maximum weight of contents including drum not to exceed 550 pounds. p

1 N

t|
1 7. The drun must be securely positioned in the overpack. |

e
i 8. Contents must be securely incitioned so that protrusions will not puncture the jl

f drum under nonnal or accident conditions. 1,

R ?

1: 9. The packaging authorized by this certificate is hereby approved for use under |p>
1| the general license provisions of 10 CFR 671.12. ju.
1, jli

} 10. Expiration date: May 31, 1987. j
a\ 3 RtG:. |i

, _

4

1|
g ( . ,a . .

,

s''g -! |p

sV REFERENCE
'

H<,
31 , g,) ' ,eq !E

>

.f,f Nuclear Packaging, Incorporated Safety Analysis Report dated' April 23, 1982.
i .

,~

j/
'

1,
. ,

~ FOR THE U.S. NUCLEAR REGULATORY COMMISSION 'nw
~ .." }f in,,

4 !p

f [ f [[ h ] |
# '

Chaile'siEb cDonald, Chief 2 |
~

z ] ~ & Transportation Certification Branch y

.t|
' ~ " Division' of Fuel' Cycle and M 4R.

1:
'

'')7 Material Safety, NMSS < |N
|

f j | ? ~kji4, ,- ft ,

1
,

i|. w_g; .-
-. .v g

f, Date: DEC 1 1983 %0 |
-

,

4' , i
1 4_ N,

% _ i,k

t| - +- ' i !N
, m 8

q '

4 !I
4| !Ii 1R ,

i B

1! It
f |N
f 'N

4| 1
i i
1! I
t i
1 b

II I
li b

. l! Ie i
I
I,

! l
! I
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N["" CERTIFICATE OF COMPLIANCE
l '' C'" " FOR RADIOACTIVE MATERIALS PACKAGES f i

f e a cERiinc4TE NuustR o Revision NuwSER c PACKAGE IDENTIFICATION NUMBER d.PAGE NUMBER e TOTAL NUMBER PAGES

9071 2 USA /9071/Bf 1 1 2 !N~'

ji ,
a m austE

i,

|I a This certificate is issued to certify that the packageng and contents described in item C below, meets theapphcable safety standards set fortn in Tatie 10. Codej

h|a: ce rederai Regulat'ons. Part 71 ~ Packaging of Radsoactive Materia's for Transport and Transportation of Radioactive Material Under Certain Conditions?
:

I: b inis certit cate does noi reneve it., consignor from comphance w.th any requ ement of ine requiahons of tne u s. oepa,nient of Transportation or einer

|| apphcable regulatory agencies. ancrud ng the government of any country through or int <> which the package weit be transported. f
n.

N' |1
g:

kI
8 '====w ~ ~" ~== ====a- y

44
!t ANEFCO, Incorporated ANEFC0 application received June 14, 1976, K
4, 222 Mamaroneck Ave. with report, " Safety Analysis Report Cask |E:'

White Plains, NY 10605 AP-101" f
F

'd '71-9071 g.
d! c occxET Nouera

$, 4 CONDitlONSThis certificate is conditional upon fulfishng the regtierements of 10 CFR Part 71, as apphcable, and the conditior.s specif ed be60wi

|it- $
E4, s

f (a) Packaging |g

k|f (1) Model No.: AP-101 A
14 E

|j$ (2) Description
8

i
$ A steel encased, lead shielded cask for non-fissile radioactive material.
4 The overall dimensions of the cask are 40 inches in diameter by 193

inches long. The cask consists of two concentric stainless steel

I,
cylindrical shells. The inner shell is 5/8-inch thick by 28-inch ID;
the outer stainless steel shell-is' l-1/2-inch thick by 39-1/4-inch OD j

and a 3-1/2-inch poured lead shield fills the space between. The !

outer shell is surrounded by a 0.140-inch thick stainless steel thermal i

shield separated by a 0.125-inch thick stainless steel spacer wire.2

The cavity is 28 inches in diameter by 167 inches long. The base is a !1

i)t
welded stainless steel construction with 3 inches of poured lead. The
flanged lid is of stainless steel and lead. Closure is provided by
twenty,1-1/2-inch diameter bolts and a GASK-0-SEAL, closure seal. |:

There are two penetrations into_ the containment vessel for drain lines ,e

,I which are plugged and gasketed with a neoprene seal. The cask is |
|t equipped with removable, canned balsa impact limiters at each end. N

4; The overall dimensions of the cask with impact limiters in place are f
N

i|
l 4, 84 inches in diameter by 236 inches long. The cask has four lifting,

d trunnions, two redundant pairs for lif ting. Three of the trunnions
!

[i are used for tie-down of the cask for shipment. The package gross y

weight is approximately 62.000 ounds, p

; q
3

4

1' @I

|>W
q'
d

<\ 11

p! 'I

.W< >
,

@N
I!

i I
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CONDITIONS (continued)

'"

!-

Page 2 '- Certificate' No.' 9071 - Revision No' 2 - Docket No. 71-9071

I |

g 5. (a)' Packaging (Continued) l

!
I| . (3) Drawings1
g; .

| The packaging is fabricated in accordance with . . W, Incorporated
-

4 Drawing Nos. SC-101, Rev. A; SC-102; SC-103, Rev. A; .SC-104, Rev. B;
gj SC-107, Rev. A; SC-108; SC-110, Rev. A;'and SC-111.

,
'

di i
lj (b) Centents '-

I.

f -(1) Type and form of material
1 g! RFo
. g! Greater than Type,A q n Q1 uantity of byprod[ct, material in the form of dry,

I[
solid, metallic-waste' material and activated reactor components.I '.'

s %3 'J f |.I; .(2) Maximum quantity of material per package g ,

g & A

g! Weight of, contents not to exceed 10,000 pounds.; Internal decay heat !

g of contents not.to exceed 300 watts. / 1-,

#

IL 41/ DD , DN, |-_

The package must be' shipped dry., 'In preparation for shipment,(the cask cavity 1|| 6.
'

f
1 must be drained of'all excess water. A, vacuum (pump must be usedsto reduce the j =I,

! cavity pressure below the vapor. pressure correspondin'g to the measured temperature |
1

3

of the drained water. The.cavityspressure mu#st she held below the' vapor pressure 1
l

determined for at'least.90 minutesN V 2:
-

'-

} if) qq b['$QTQ. _ f , f .|'. p
,

1; 7. In addition to the requirements of Subpart'G f'10 CFR,Part 71?each package
l must meet all of th~e acceptance' and; peri'od c' tssts specified in Sections 5.2 andi

f 5.3 of the Application. NiCL" h.pt'MQ[
Q(/) i

j| 8. The package authortied by this certificate is hereby approved' for use under the
,

.

, . ~ y' ' % gN ,
i j

i
l general license provisions of 10 CFR 671'.12.- V |

J|j Mh*^
l 9. Expiration date: November-30, 1986. *

y
I .~ ,( .( A 1~!

f * REFERENCES

l''
1

I1; ANEFCO, Incorporated Safety Analysis Report Cask AP-101, received June 14, 1976.
,

|

j Supplements dated: July 21, August 6, and October 21, 1976.

| FOR THE U.S. NUCLEAR REGULATORY C0tetISSION

0 dJ(% Oh1 >
I Charles E. MacDonald, Chiefi

| | Transportation Certification Branch
!

[ Division of Fuel Cycle and
i

Material Safety, PetSS' I

SEP 0 61983 I,

I Date: |
! 411
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I$[" * CERTIFICATE OF COMPLIANCE -

so crR 7' FOR RADIOACTIVE MATERI ALS PACKAGES g
i e cEanricATE NUMBER b REVISION NUMBER c PACKAGE IDENiifICATION NUMBER

f 9073 7 USA /9073/B( ) 1 4 !g

E
s Pn AMaa

; a T A s certificate is assued to certif y inat the packaging and contents descra w2 en item 5 below. meets the apphcable safety standards set forth in Title O Coce [f
1

'

of Federal Regulations. Part 71, Packaging of Radioactr<e Mater.aks for Transwrt and Transportation of Radioactive Matenal Under Certain Conditions "

b. Th.s certificate does not reheve the consignor from comphance wiin any eequirement of the regulat onS of the U S. Department of Transportation or ot..er k
arphcable regulatory agencies, including the government of any country through or into which the package will be transported

i

a PREPA E BV Ne e A ress b i E A O DE TO f E R RA ATION

Nuclear Packaging, Incorporated Nuclear Packaging, Incorporated, application dated | ,
1010 South 336th Street October 20, 1982, as supplemented. $|
Federal Way, WA 98003 P

71-9073 g
c OOCKET NUMBER

I

1 4 CONDitlONS
inst certtfrate es conditeonal upon fulfilkny me requirements of 10 CFR Part 71, as apphcable, and the conditions specified teow

lE; s
(a) Packaging $

P
; (1) Model Nos.: 0H-142, OH-142 MKI, UH-142 MKIB, OH-142 MKII, and ;EjHUS 10-135

(2) Description

Steel encased, lead shielded casks for solid radioactive material, h

$j
The overall dimensions of the casks are 101-inch diameter by 120-inchj

q height. The casks consists of two concentric carbon steel cylindrical
bg shells surrounding a 3-1/2-inch thick lead shield. The 1/2-inch thick

j@ig inner shell has a 66-inch ID, and the 1- or 1-1/8-in:h thick outer
r| shell has a 76-1/4-inch OD; the base consists of two, 3-inch thickq

; weloed st2el pli.tes of 66- and 74-inch diameters. The base is either i
-

welded to the steel cylindrical shells cr sealed and held by ratchet i

;i<

i binders. A stepped welded lid, secured by eight ratchet binders or i

i eight studs and nuts, is comprised of twc, 3-inch thick steel plates !

'

containing openings for secondary lids of similar construction wius at !''

; least one additional 1-inch thick upper plate. The containment cavity
)Nis M inches in diameter by 72 inches high. A plugged drain port is '

L4;! loca6ed at the cask bottom. The Model No. NUS 10-135 package design j7

[4; is provided with a lid test port in lieu of a cask drain line. Toroidal 'E

kd impact limiters are iocated at the top and bottom of the cask. The

f{
impact limiters are 10-gauge steel sheets filled with rigio polyurethane, f2

and are equipped with fusible plastic plugs. As an option, interior
!pand exterior surfaces of the cask body and interior surfaces of the M'

! upper lid roy be covered with 12-gauge 304 stainless steel cladding B

and seal welded,

h|(f There are four alternate lid closure designs for the Model No. 0H-142
! q Series casks. The designs are referred to as: 1) Baseline design, 2)
! 4 Mark 1, 3) Mark I with bolt on lid, and 4) Mark 2. 7-

F
'il i4'

f * P

i
1

,!'q br

|f h 412
t i
M i
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cONotil0NS (continued)

' Page 2 - Certific' ate No. 9073 - Revision No. 7 - Docket No. 71-9073

r 1
4 h

{5. (a) (2) -Description (Continued) j_

| Baseline closure design. Closure of the primary lid is accomplished
g by eight ratchet binders; and of the 24-inch (29-inch) secondary lid y
I by eight, 7/8-inch (1-inch) diameter stud bolts. Both lids are sealed 3
1 using silicone gaskets bonded to the lid plates. Lif ting is facilitated p

I with three lugs welded to the primary lid. The secondary lid has a i

f|
redundant t'ecprene seal, and a centrally located lift lug. j

'

Mark I closure design. Closure of the primary lid is accomplished by
l

e eight ratchet binders, and a bonded silicone gasket provides the d
li primary seal. Lifting is3 facilitated with three lugs welded to the !

If primary lid. Six,,19-1ni:hi dfi"meTeinse~condary lids with centers located il

|5 They each have"a1 Wimary bonded silicone ';e,al,y redundant Neoprene jon a 44-inch circ 1Keacti have six, 3/4-inch diameter hex head bolts. II
|

seal, and agntrally located lift lug.

W{ An alternb Mark I configuration utilizes eight,'{l-3/8-inch studs and k
4j nuts fo[*f' primary lid closure and two lifting lugs"on the primary lid. #>
h'! % fY." *~^

Mark Zifosure %'destyn'.\ Closure of the ;|
i

and bottom of the5 cask is accomplish'ed % primary lidsf ocated at the top
l |g

eight ratchet binders, and a gg:
q! bondede ilicone gas 8et' on each primaryflid provides 'a.' seal. Lif ting gs
# is fadlitated, with fthree lu'gs;welffedjto;the upper pristary lid. The I

upperplid containfa?chnd_ ally locate'dit4-inch (or 21 inch) diameter
|

f
L4 secondary lid 3cmprised ofitwo

~above'& rid below{a11-in'ch stdel[ stepped.and. welded 3-inch steel platesJ1 ate. ~C16s~ure'of the~ secondary iid is|

'

|
'

i(br Ignch) diameter stud' bolts. The pprovidedsby eighk7/8-ingdilic(onelt'ealph recundant' Neoprene sealq! secondarAlidhas;;ijbonded I
'

q!
d

and threc<lif t lu'gsW ,N G : @; ' N'hN "~4fy
J W /# I

h / i M I
4 The Model NohNUS 10-135 cssk!iS 'nearly identical * to the baseline I

f Model No. 0H-14 cask with a'29-inch diamet se'condary lid.

\|
|

*1 '
g All exposed side walls.are coated with?ap intumescent material or p
$j
( welded to the outer shell are u{ sed for tie-down. Four skewed lugs, lhcovered with a stain ~1ess!steeO theriiial barrier.

~

lhe package gross jweight is approximately 64,000 pounds. ,

N|
I

| (3) Drawings
u

|| I
| I The Model No. 0H-142 Series packagings are fabricated in accordance 1
| 4 with Nuclear Packaging, Incorporated Drawing Nos.: 0H-142 - Y-20-2010, I

| Sheets 1 and 2, Rev. J; OH-142 MKI - AL-20-202, Sheets 1 and 2, Rev. ||

g C; OH-142 MKIB - AL-20-203, Sheets 1 and 2, Rev. 0; and OH-142 MKII - g
| Y-20-202D, Sheets 1 and 2, Rev. F. g

I |
| I The Model No. NUS 10-135 packaging is fabricated in accordance with I

| NUS Corporation Drawing No. 5025-M-2001, Sheets 1 and 2, Rev. A.
|

i ,
,

i i I li I !
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conoITsons tcontinued]

Page- 3 - Certificate No. 9073 - Revision No. 7 - Docket No. 71-9073 |,
M E,

F Lt
W

Ij,(ontents-
g(b) C

1) Type and form of material . [
O

Radioactive material including fissile material in the form of dry, r-
j' solid, waste material and activated reactor components. L:

[4
I':

jj (2) Maximum quantity of material per package.

h Ir.ternal decay heat not to exceed 400 watts, and the maximum weight of
d| contents including secondary containers not to exceed 10,000 pounds. W

?
Fissile contents not to exceed >the(generally licensed mass limits as fj%

-

specified in 10 CF M118, t/1/20 ;jg7).22.

f6. (a) For any package conta ning water and/or organ ubstances which could
g radiolytically geiterite combustible gases, determin'ation must be made by y

$| tests and measurements of a representative package such that the following 3
~

- ( criteria are nieTover a period of time that is twice thin expected shipment J
,- Q j|| time: g Q3 '

5Thehyd1dgengeea must be.l.imite t molar quantity that would(i)
mablegses) of theisecondary contafg(Al[ent limits fck other inflam-benoimorethan5%bysv6,1ume:(6Heqdi gg!

figas void if present at STP W
$|
(

(i.e.,, no more than 01063 gamoleS/ft t 14.7 psia and 70*F); or 5

i P-* (M % N " #f ,/e $ P

c v i! I
Sl[iited ylmust be: inerted with a diluent_. | (ii) The secondar,yicontainertand
Lin to 5% by voluge in those portions |

ofthepackage{whichcould1 o ftj%ydrogen gre,ater than]5%.
to ass 6re that oxygen 'estlt

' g

$ % ; E '" k %t M CA i
;

For any package delivered to a,
_

lersfor, transport,<the secondary container E
; must be prepared'for shipmdnt (in the' same imhner in which determination for

j,5
'

;

as generation 'i6sa,de. Shipmerit' pediod beglhs whengthe package is prepared
sealed) and must be.c,ompleted within twice the egected shipment time.j -

- | (b) For any package containinghnatgrials with radjoactivity concentration not p

|
exceeding that for low specific *act'tvity! material, and shipped within 10 N

i days of preparation, or within 10 Bays af ter venting of drums or other R

secondary containers, the detennination in (a) above need not be made, and |f; the time restriction in (a) above does not apply. yg

g! h
*

sj 7. Except for close fitting contents, dunnage must be provided in the shipping cask u

d cavity sufficient to prevent significant mcvement of the contents or secondary i

| containers relative to the outer packaging under accident conditions. |

f' 8. Prior to each shipment, the lid gaskets cust be inspected. These Gaskets must |+

s be replaced if inspection shows any defects or every four (4) months, whichever p
'

s occurs first. I
I i

The Podel No. HUS 10-135 package must be leak tested in accordance with NUS I4

|
9.

Process Services Procedure WM-023, Rev. A, prior to each shipment. For packages |
containing only low specific activity material transported by exclusive use y

- (| vehicle, the leak test need only be conducted quarterly and when repairs are p

|II made to the seal area. p

I 414 b
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CONDITIONS (continued)
~ * '* ~ ' ~~

i. i

f, P3ge 4 - Certificate No. 9073 - Revision No. 7 - Docket No.
E

71-9073

4
1

.
i

f,10. Packagings fabricated after March 28, 1980 must be constructed of A-516 Grade 70
q carbon steel. |

li
1; 11. The packaging authorized by this certificate is hereby approved for use under p1
i the general license provisions of 10 CFR 971.12. N

4 i

j'12. l|
Expiration date: March 31, 1988.

ilj REFERENCES- !
'

1..
f Nuclear Packaging, Incorporated applicaulon dated October 20, 1982.

D6 \Cd( i1

Supplements dated: February 16,x1983; anc' March 5, Apr'r ,il 4, and May 10, 1984. iNl
va s ;N1 -

> < f >p

:1|.
- x/ |pj Section 8, pp 8-1 through 8-14,' regarding Quality Assurance are not considered part g

1 of this application.
4, g

~

f c:

'; |NUS Process Services supplement--da.ted: July 31, 1984. ~ ' jx

j L[[ 'd(N 7 @'I g

:3
'p 8 iu- n ,,

j i~ - ill T ~FORr THE U.S.iNUCLEAR REGULATORY COMMISSIONg

|1 cf ^${! ami,-j,);! eS|
U |\ \

I
-

-

3% ,---

.'j s ; T s' 4e s

Transportation, nald.Mef3[ Charles3 '3jp u ""j . Mac y

Certification Branch pf n ', ,c4 ifj
Ci Aft:24 '.; Division-of fuel Cycle:and i,

50 MateWil'S:sfety,ysMSS
IA -

,

% yq f E t .a-

3 Date: AUG3 0 M ~ A o; i 19 M. i
" l

i py q,
.

- ss
'9 $U ;p

k[
.

# T |
,

'

g
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| 98MC FOAM Sta U.S. NUCLEAR REGULATORY COMMISSION
i m2> CERTIFICATE OF COMPLIANCE ;I

jIso CFR " FOR RADIOACTIVE MATERIALS PACKAGES

1 a CERTIFICATE NUMBER | D PLVISION NUMBER c PACKAGE IDENT4FICATION NUMBER d PAGE NUMBER e TOTAL NUMBER P/,GES |

9074 | 4 USA /9074/A 1 3 !N
J PRE AMBL E

a Tn $ certificate is assued to ced fy tnat tne packaging and contents descnbed m item 5 Delo.. meets tne applicadie safety standards set forth m Title 10. Code il
of Federal Reguistiens. Part 11, P.,,haging of nadioacteve Matessars for Trarsport and Transportation of Radioactive Matenal Under Certain Conditions? |

l$ Tnis cartificate does noi reise,e ine cos, signor from comp:.ance itn any requirement of ine reguiaisons of ine o s oepanmeni of T,ansportation or otner i

appitcabie reguiatory agencies. inciuding ine sovernmeni of any country inrou;rs or into .nien ine pac * age sis be iransported. >l

E
i
' I

gi

! 3 THl5 CERTIFICATE 15 ISSUED ON THE BASIS OF A SAFETY ANALYSIS Rt *'AT OF THE PACKAGE des 1GN OR CPLICATION 'g
; a PREPARED BV (Name and Addresst b TITLE AND (DENTiflCATION OF et PORT OR APPLICATION }

||l! ANEFCO, Incorporated ANEFCO, Inc. application dated January 31, 1983,
'

P.O. Box 433 as supplemented. i

j>
'

Ridgefield, CT 06877

c OOCxEr NUMBER 71-9074 ;l
,

4 CONDITION 3 _

N!N: in,s certificate is conditional upon fulfill ng the requirements of 10 CFR Part 71, as applicable, and tne conditions specified below
N M

dj s li
q. (a) Packaging ||
f $

j(1) Model No.: AP-100

{ (2) Description )
I yn.
q' A steel encased, lead' shielded cask for low specific. activity material. |g

q! The cask is a right circular cylinder 92-1/4 inches height by 64 !I
inchss in diameter. The ~ cask cavity is 87 inches deep by 60 inches |I

$((
E

|j
diameter. The cask consists:of two, 3/8-inch thick cylindrical steel

| shells surrounding a 1-1/4-inch thick lead shield. The base consists
of two, 3/8-inch thick circular. steel plates separated by a 1-1/4-inch i

!ng: lead shield, and; welded to.the cylindrical walls using full penetration
The cask cover is a welded circular steel construction surrounding |gq! welds. |d

| a 1/2-inch lead shield. The cover is secured to the cask body using ||l
i 32, 3/4-inch diameter bolts which feed through the cover to a steel i

bolt ring which is welded to the cask body, ji

i,< ,

||1
! The cask closure is sealed by two ethylene propylene gaskets. Four
| symmetrically spaced lugs are welded to the cask body for lifting and 1

Il': tie-down. Three removable, threaded eyes are attached to the cover
for lifting. The package gross weight is approximately 28,000 pounds. I

I

(3) Drawings |
| 1
i The packaging is fabricated in accordance with ANEFC0 Drawing Nos. 1

00054-A, Rev A.; 00054-B; and 00054-C, Rev. D. I
I
I

,

. I
! 1

| |
'

I

I
i
I

I
i

; I
' I
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CONDETiONS (continued)

1 1

f Page 2 - Certificate No.' 9074 - Revision No. 4 ' Docket No. 71-9074-
'

'

h [ {

|| - '
(b) Contents| '5.

I

f|
(1) Type. and fom of material

Solids and solidified waste which meet Sie requirements for low-specific
3 activity material . Solidified waste trast be packaged in secondary.
I inner containers within the cask !

l|

[
(2) Maximum quantity of material per package

] Greater than type A quantitygf radioactive material with the weight
ofcontentsandsecorgdacoMah g t to exceed 10,000 pounds

I 6. (a) For any package conta'in 6g water and/or organicdubstances which could
$; radiolytically gen [er&te combustible gases, detemidation nust be made by [|
]l tests and measyrements of a representative package .such that the following L

j criteria are meb over a period of time that is twic' $the expected shipmenti e

ted nust be limitedi lar ntity that wouldThe hyd gen
1 be ng.4nore than SQby Nolutne;(ori egdi Tent limitstfor other inflam- ;
1 ses) of the.secbndayy contti

mabidg%no more than'O.063 g-polds/ftgas void if(present at STP .

(f; (i.e. -14.7 psia and 70*F); or r
s( 9 en /g p,

1 (ii) The secondary.conta ne. tyimusMbe inerted with a diluent
dc)caif to aHu're thaf lbof the package jxygentsnuwhichcodd5|{i ted2to 61by'voluie in those portionsj

% hogen greater than 5%. I,

For any pac .g'e deligere$d * |
4ve

f 'Y# || 6:k r#-tr&nsport, Tfik secondary container
N

;

dnto' cerfji
'

f must be prepatped for shipmentdn7ttie 'amebpowiner in w6tch determination forj gas generation.is made. Sh'ipinhnt pefi'o'd yfns whalft.he package is preparedj

1; (sealed) and must[be completed Within' twice the espected shipment time.,

h n Q
1; (b) For any package shipped within 10 days of

after venting of drums oNothk. second&ry ' preparation, or within 10 daysji ctmtainers, the detemination in
,'

d (a) above need not be made, a^nd the timd restriction in (a) above does not
; 1| apply,

h
I 7. The cover lifting eyes nust not be used to lift the cask, and shall be removed
l

| prior to shipment.

I 8. Prior to each shipment, tne packaging lid seals must be inspected. The sealsj
j J must be replaced with new seals if inspection shows any defects or every twelve (12)
| 1 months, whichever occurs first.
! 1

| I 9. Fabrication of additional packaging after March 31, 1983 must be constructed of
j ASTM A-516, Grade 70 normalized fine grain practice steel in lieu of ASTM A-36
j steel.
I

i
1

1
1 417
i
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' ' " " ~ ' " CONO|TIONS (c'ontinued)

:o i
Page 3 - Certificate No. 9074 - Revision No. 4 - Docket No. 71-9074 i

R

i
I

s I:

10. The package authorized by this certificate must be transported on a motor y

;q vehicle, railroad car, aircraft, inland water craft, or hold or deck of a seagoing ||
q vessel assigned for the sole use of the licensee. :R

E
i

ji 11. The package authorized by this certificate is hereby approved for use under the j
d general license provisions of 10 CFR $71.12. y

1 i
12. Expiration date: March 31,1988.i

IE-L REFERENCES
W

h'
i ANEFCO, Incorporated application datedT|Janiary73Q 1983. |
|t
1; Supplement dated: October 14,\l983. ~ u,q) !,cnu i

u
4 A i

h(1 '' A E
1

|{|
1

g FOR THE U.S. NUCLEAR REGui_ATORY COMMISSION |

|| {? $3pq g , g :{3, - i |
|" -f ,~p - q, n

,

1

M Ch rleE E. MacDonaldi Chief n El
i

6 Transportation' Certification Branch I
}? *( y IH.4bivisio7:%f'-FueliCycle and ?!:! n

||
J ,d i%,gtetia}l Safety,:ffiSS ', |

O

i| $$(. %,j l |pr J
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" " **)IS, CERTIFICATE OF COMPLIANCE I
- ) io cra n FOR RADIOACTIVE MATERIALS PACKAGES I

! t e cERTiricATE NUMBER B REVISION NUMBER c PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER e TOTAt. NUMBER PAGES

9079 12 USA /9079/A 1 3 |
Is mauBte:

'! a This cortificate is essued to certif y that the packaging and contents descnbed m item S benow, meets the appl cable safety standards set forth in Title 10. Code |i

.; of Federalikgulations. Part 71. ~ Packaging of Radioactive Matenals for Transport and Transportation of Radioactive Matenat tJnder Certain Conditions " g

.

b. This certificate does not reiseve tne consignor from comphance with any requirement of the regulations of the U S. Department of Transportation or other
apphcabae regulatory cgencies. encluding the government of any country through or is.to which the package well be transported.

i,,

|N
!

' * '"%|p"AE'E$^Bv','N,'S".'8f%."' "^*'* ' ' **''" ^*^"'''."'T1"e'fdo'"o'EEEc^fTEN $$e,"OME' APT"C ATION-' '' ' '' *
a e

iN

Nuclear Packaging, Incorporated Nuclear Packaging, Incorporated, application ||,

:; 1010 South 336th Street Dated November 29, 1982, as supplemented. N

hFederal Way, WA 98003
,

,c71-9079 g, occ,, ,,g

'l a CONOtiDONS
This certificate as conditional upon fulfilhng the requiremerits of 10 CFR Part 71, as apphcable, and the condebons specified below

|5 (a) Packaging )
!

(1) Model Nos.: NUPAC 14D-2.0, HN-100 Series 2 i.nd HN-100 Series 2A |Bg
r |y

|N
''(2) Description I,

Steel encased, lead shielded casks for[ low specific activity material. |The casks are right circular cylinders'81-1/2 inches'high by 81-3/4 y
inches in diameter. The cask cavities' are 73-3/8 inches high by ;5- p;,

1/2 inches in diameter. LThe cask. side walls consists"of a 3/8-inch I
'

thick inner steel shell, a 1-3/4-inch lead shell, and?a 7/8-inch thick I
outer steel shell. Each base (is| comprised of. two, 2-inch thick steel I
plates welded together to form a 4-inch thick base _ which is integrally |

1 welded to the inner and outer ' steel shells of the side wall. A steel y
?! flange is welded to the inner and outer- stee? chells of the side wall u
j at the top. . The lid is comprised of two' 2-inch thic steel plates, I,

which are stepped and welded together to mate _with the steel flange. p
~q

The cask closures are sealed by a Ne ,,rene gasket located between the 1

lid and steel flange, positive closure of the' lid is accomplished by |m
1 eight rachet binders. The' lid contains a centally located shield g

N plug comprised of two, 2-inch thick steel plates and one,1-inch thick p

steel plate stepped and welded. The shietri pidg is sealed by a Neoprene I
gasket, and eight, 3/4-inch studs and nuts are used to provide positive I
closure. I

ga
Tie-down is accomplished by four tie-down lugs welded to the catk y

m

N body. There are four cask lif ting lugs, three lid lifting lugs, and g

j one shield plug lif ting lug. The package gross weight is approximately b

j 48,000 pounds. 'l
1

1 Ia y

y
w y

1 |
1

I
1 1

|419
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CONDITIONS (continued)
'

I .l!

h)! '
N! Page 2 - Certificate No. 9079 - Revision No.12 - Docket No. 71-9079

kE
h\ Le ; : y

! 5. (a) (3) Drawings R

! N
'

it! The !!odel No. NUPAC 140-2.0 packaging a fabricated in accordance with g
{ Nuclear Packaging, Incorporated Drawing No. X-20-215D, Revision B; or

f The Model Nos. HN-100 Series 2 and HN-100 Series 2A packaging is f
fabricated in accordance with Hittman Nuclear & Development Corp. j

4| Drawing Nos.: C001-5-9122, Rev. 5; C001-5-9123, Rev. 3; and C001-5- !E
"

9124, Rev. 3. The Model No. HN-100 Series 2 is constructed of A-36 [R-
; carbon steel. The Model No. HN-100 Series 2A is constructed of A-516, #
,

n' Grade 70, carbon steel. , f
(/ / k|( %@"

(b) Contents '

%,6$
,i (1) Type and form of> material *A iM ,7 ii

Process sol' ids,'either dawatered, solid or solidified, meeting the !!

hg
requirementis for jow specific activity material, ~in' secondary containers. ',

|H
' ' "X)

|4| (2) Maximum 49uantitho} xyterial per package (A. -
.

re R
-

, . _( t +oN ,m. / c! iil
$ Greater than TypeA quantity.of radioactive materialfwhich may contain j

fissileImaterial pro ~yide'd the fissile inaterial does not exceed the 4!

containers shallinot.excied 14,000i ,of 2 he contents irid secondary$
limitsjn10CFR971{53.NTheweight t

1

pounds and.the internal decay heat fg

! P !N

For any packa_ge contatriingya,ter, cod /o|j%los i shall not/dxceed'7,wattM |i f i y ''
<

,

NM| M|\| | ~

j|j
4|

r organicisubstances which could6. (a)
| radiolyticallyjgenerate tombustible { gases,Ldeterminatio'n must be made by

t! tests and measurements' of a _ representative package such|,that the following |3J|( criteria are met,over a period'ofGime that is twice(the expected shipment !n
| time: / ' ' J

'l; (1) The hydrogen generated mus,t be limited ito a molar quantity that would ,d
i be no more than 5% by Wolume (or equivalent limits for other inflam- p

(h mable gases) of the secon'daryicontaiger gas void if present at STP y

(i.e., no more than 0.063 g-moles /ft at 14.7 psia and 70*F); or p

@$
H

(ii) The secondary container and cask cavity must be inerted with a diluent |l

h''yf|
to assure that oxygen must be limited to 5% by volume in those portior.s
of the package which muld have hydrogen greater than 5%.

i
i

[ j 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 Il i i

% gas generation is made. Shipment period begins when the package is prepared l

f (scaled) and rust be completed within twice the expected shipment time. j
(b) For any package shipped within 10 days of preparation, or within l'' davs

4 after venting of drums or other secondary containers, the determinn n in i
I (a) above need not be made, and the time restriction in (a) above does not >

| a pply. |
, i
g 420 1
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CONDITIONS (continued)

Pag. 3 - Certificate No. 9079 - Revision No.12 - Docket No. 71-9079 [
[

.- g .

t |

j. 7- Except for close fitting contents shoring must be placed between secondary ,L |
.

containers and the cask cavity to prevent movement during nonnal conditions of |E
transport. j

|t
8. The lid and shield plug lifting lugs must not be used for lifting the cask, and 't

shall be~ covered in transit. jr
i

9. In addition to the requirements of Subpart G of 10 CFR Part 71: j
(1). Prior to each shipment, the packaging lid seals, if opened (or if security f

~

seal is broken), must be inspected. The seals must be replaced with new it
seals if inspection shows any defectstor every twelve (12) months, whichever jt_'

r
Cavity drain dpe aEd optijn&V yent/ test connection must be ;Loccurs first.

fsealed with appropriate ualant applied to'the p pe plug threads. i

@ K '!
'

(ii) Each cask must mejt the Acceptance Tests and Maintenance Program of Section 4.0 t
i

of the applicatioid In addition, the cask must be leak tested at least it
once every twel W (12) months in accordance with Appendix 4.3.2 of the

j|tq:|
application opWestingho,use Hittman procedure,WSTD-P-0240,02, Rev. O./7 MA r:!

q 10. The cask body and',each cask-lid nust be marked i ccordance with 10 CFR 971.85(c).
I~ MRh W ) (f 4 % %g

i|t
11. The package authorized by tfiistcertificate(must ~ _ transportedgm a motor vehicle,:

railroad car, air' craft,minlandi,ietercraf_tger, hold or deck of a seagoing vessel
Mgl / d jLassigned for th)-sole use'of'the71iicensee.

The package autho(r)ized bynDfM W%fTTITg; W# .k',''f ;r=| r , s

this certi icate $2hereby ap' proved @~r use under the [i 12.

general license provisiond%f[4rfd ;1[Rdkw~A^y
10CFR67'tl2}D T

. tM V9 s Q |;
'

l 13. Expiration date: ' April 30,01988. % x L

u [/N!nN Mg'

1 V i
REFERENCISi

Nuclear Packaging, Incorporatehapplication dated November'29,1982. (
|| Supplements dated: March 3 and Apr 187[J98k iT,

1 L

i Westinghouse Hittman Nuclear Inc. supplement dated: June 8, 1984. (
l FOR THE U.S. NUCLEAR REGULATORY COMMISSION h

I

L

u Charles E. MacDonald, Chief [
4 k Transportation Certification Branch r

v Division of Fuel Cycle and |

Material Safety, NMSS I

MISS- 9 ate:
E

I

C
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I "[aSN" CERTIFICATE OF COMPLIANCE

io c'a " Fon RAclOACTIVE MATERIALS PACKAGES

1 a CERTIFICATE NUMBEF b REVI5 SON NUMBER C PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES

IJr 9080 10 USA /9080/A 1 4 K

bl 4 PREAMBLE i

f a This certificate is issued to cartif y that the packaging and contents described m item 5 below meets the apphcable safety standards set forth in Teile 1o. Code |I
J of Federal Regulations. Part 71,* Packaging of Radioactive Matenals for Transport and Transportation of Radioactive Matenal Under Certam Condsteons "

b This certificate does not eheve tne consignor from comphance with any requirement of the regulations of the U S Department of Transportation or other | '
-k apphcable regulatory at,encies. mctuding the government of any country through or into which the package will be transported

ik;f; .

1 Y :
|Kj l

1
* 5'''tPlA'ES^Bv'f 8)*.*1 fS",' *^*'* ' ^ **''" ^"^"*'*."'fE"E Eo'"'EUEc^fTi8dM0"oMA fM icArioN Y l'" '' ' ' "

1

. rt V !

1! Westinghouse Hittman Nuclear Westinghouse Hittman Nuclear Incorporated it I
'

'

1 Incorporated application dated February 27, 1984, as supplemented. A
M 9151 Runsey Road

f:f Columbia, MD 21045
'

|)1I 71-9080
. oocxEr NUueEn

% a coNomoNs
'

This certificate is conditional upon fulfithng the requirements of to CFR Part 71, as apphcable, and the conditions specified below

f5 (a) Packaging f
f (1) Model Nos.: HN-600, NUPAC 100, and CNS 7 100 }
d .i
1 (2) Description |!
s' : 4

i Steel encased, lead shielded casks for low specific activity material. {I
| The casks are right circular cylinders 54-1/2 inches high by 84 inches '|

iin diameter. Each cask has a cavity which is 40-1/4 or 40-3/4 inches
Y|glhigh by 75-1/2 inches in diameter. The cask side wall consists of a

;|. 3/8-inch thick inner steel shell, a 3-inch lead shell, and a 3/4-inch Rj
|
l thick outer steel shell. The base is comprised of two steel plates ;}

f}i
welded together to form a 5-1/2-inch thick base which is integrally ijwelded to the inner and outer steel shells of the side wall. A steel !

i flange is welded to the inner and outer shells of the side wall at the !g

!g|ig top. The 5-1/2-inch thick lid is comprised of two steel plates welded !N

M together, which are stepped to mate with the steel flange. The cask |lt;

!M' closure is sealed by a Neoprene gasket located between the lid and Iq

!|yj! steel flange. Positive closure is accomplished by eight ratchet
binders. The lid contains a 6-1/2-inch thick centrally lccated shield

g
j! plug, comprised of three steel plates stepped and welded. The shield I

!n
g! plug is sealed by a Neoprene gasket, and eight, 3/4-inch studs and N

$ nuts or bolts are used to provide positive closure. A vent / test port !N
4 in the shield plug and a stainless steel cavity sleeve is optionally |E

provided.
' i

|
Tie-down is accomplished by four tie-down lugs welded to each cask pl

body. Each cask is provided with four lif ting lugs, three lid lifting i
;
j lugs, and one or three shield plug lifting lugs. The cask gross y

weight is approximately 48,000 pounds.'

>N'

!
N

I
,

B'

N

N

N

422 1
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CONo|TiONS (continued)
m.

_
,

N E

- Page 2 - Certificate No. 9080 - Revision No.10 - Docket No. 71-9080 h
r I

b, I
I! I
I! E

|| 5.- (a) (3) Drawings y

% fI The Model No. HN-600 packaging is fabricated in accordance with Hittman jE

(L |jNuclear & Development Corporation Drawing Nos.: C001-4-9600, Sheet 1,
g Rev. F; C001-4-9601, Sheets 1 and 2, Rev. E; C001-4-9602, Sheets 1 and

~in 2, Rev. D; C001-4-9603, Sheet 1, Rev. C; and C001-5-9604, Sheet 1, |gg
11, Rev. 1;

J;pI!

[|j
1 The Model No. NUPAC 100 packaging is fabricated in accordance with |#

Nuclear Packaging, Incorporated , Drawing No.: BA-20-2000, Sheets 1 and {2, Revision 2; or . g {p f , 'g
l

g
'

q. (t c
|g|| The Model No. CNS. 7-100 packaging is fabricated in accordance with t

|| Nuclear Packaging Incorporated Drawing No. BA-20-2000, Sheets 1 and 2, I
H Revision B. E'"

Hj ls_
f; }(b) Contents ~ ''

| (1) Type and ' form of material ][ |-

IH; /h ;I
% (1) Dewatered, solids, or ' solidified waste, meeting the requirements jE

p for low specific activity material, in secondaryyontainers; or ||.

r - "4: .~ !g
' (ii) Activated solid; components, meeting the : requirements for low !gn
gj specific activity material ij.

|N
t7 ,2.

I; $ i. # 'r - *
1

I: (2) Maximum ; quantity 'of material per . pac * kage,, j#N
lI;

_ |mfmy-m._. >. i

|f
Greater than Type A quantity of radioactive material with the weight !!

g! of the contents, secondary. containers 'and shoring ~not exceeding 13,000 i
- n

i
l pounds. Internal decay heat must not exceed 25 thermal watts. I
u|u ec I
Hi 6. (a) For any package containing water and/or organic substances which could E

% radiolytically generate combustible gases," determination rust be made by |f tests and measurements of a representative package such that the following y

gj criteria are met over a period of time that is twice the expected shipment g

I; time: i

i
N|: (i) The hydrogen generated must be limited to a molar quantity that would EE

| be no more than 5% by volume (or equivalent limits for other inflam- |
g mablegases)ofthesecondarycontaigergasvoidifpresentatSTP g

g (i.e., no more than 0.063 g-moles /ft at 14.7 psia and 70*F); or p

I| (ii) The secondary container and cask cavity must be inerted with a diluent I
i

1

N
i to assure that oxygen must be limited to 5% by volume in those portions E

| of the package which could have hydrogen greater than 5%. ||t ,
E! I
I e
di I
il I

|| 423
i i
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| CONDITIONS (continued) ||
1 Page 3 - Certificate No. 9080 - Revision No.10 Docket No. 71-9080 [l
r

|l '

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 gas generation is made. - Shipment period begins when the package is prepared j;

[ -(sealed) and must be completed within twice the expected shipment' time.
,; . r
g. (b) 'For any package shipped within 10 days of preparation, or within 10 days -

1l

II after venting of drums or other secondary ~ containers, the determination in -

11! (a) above need not be made, and the time restriction in (a) above does not (
I| a pply. g
li |-

,

f7. Except for close fitting contents, shorjng rust be placed between secondary $

g containers-(or activated components)' and(the(cask , cavity to prevent movement.

u, during normal conditions of tEarisport. ' ' L/ ,
yI rV %.

I 8. The lid and shield plug, lifting lugs must not be used for lifting the cask, and ;

|l
must be covered in transit; and' the secondary lid lifting ' lug nust not be used -

4

g for lifting the primary lid. ' -

.,

i
- n

- +

f 9. Prior to each shi[wnent,'the| packaging lid seals ifcopened (or if the security -h
I seal is broken), must be inspected. The seals must be replaced with new seals [

(f
if inspection shows any defects,.or every twelve (12)_ months, whichever occurs i
fi rs t. Ej g. ]- _

;;.

f 10. The drain line must be appropridtelyil'ugge'd and; sealed prior to transport.
^

~

w / h.?' Q'
leak; tested in accohInce,,I ? ~

'

||11. Each cask must be$
n

with Appendix 8.3 'of the application :|
| on or before September liil984 and;at(leastionce eve (12) months thereafter. :

The sensitivity of 'the test?paist,be'at' leashl x 10~ y twelvy/sec (STP).l|

|i cask which has been; damaged 1orjepaire' iin the'a'rea of a seal;must also be
atm cm Each

d f

y tested prior to subs,equent use.n , . , ' ] ;g ;
'

3
I ,f. <,J.,r. t

N 12. Packagings fabricated' after August 31,1980, must be constructed of A-516, Grade |

| 70 carbon steel instead'of}A-36 carbon steel . ;

Fabrication of packagings with5ht a; drain line is'not authorized.|i 13. :

n a e
,

i 14. The package authorized by this certificate must be transported on a motor :
I vehicle, railroad car, aircraft, inland water craft, or hold or deck of a seagoing ;

| Vessel assigned for the sole use of the licensee. ;

| | - 15. The package authorized by this certificate is hereby approved for use under the
| | general license provisions of 10 CFR $71.12.

|
! 1

| | 16. Expiration date: November 30, 1988. ;
I

.

I!

l I
'

I ;
I
I

:

f
'

I

I 5

| 424 '
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1 II' ' ' " ''#''| CONDITIONS (contonued) |
1 1
I I
g Page 4 - Certificate No. 9080 - Revision No.10 - Docket No. 71-9080

, i
'r: I

I I
I l {ii REFERENCES lt

I i'

f|I
.

| W:stinghouse Hittman Nuclear Incorporated application dated February 27, 1984.
1 !I
I Chem-Nuclear Systems, Inc. supplement dated: June 29, 1979. ||| 11
I FOR THE U.S. NUCLEAR REGULATORY COMMISSION !II ,1

|
I !).. n t-
1 , Charles: E.e MacDonald, Chief ||

'

.-
1

| (d't Transportal. ion' Certification Branch l* i

Division of Fuel' Cycle and
i|
t

N'' Material Safety, NMSS,
ig

g % 7 ik f? j|| Date:
a e-

:- , .

y m _

.-Yb' I

'
i,

I A.{J r|
'

y,~

, ,

|| b l-6) t r.tg '

i
- .

{y \g: 0 !|.,| c~.
":

.e; -g / wg 7 1

|p e- t,- . ... y a- s .y x,

-

i ~ .- <. ..;. .Ii (% :h ,- ' , A 3 j 5 i R *;,l i<
. %. l

I v'$ $7;;d.lf,g!/4f&-~J' Ce !us

|I .y . . < , .<

( ,_ / \
~

-%/,, ') |
. ,

!
,

| /, 14 ; , , '- ~s |
I ';, .a .I

'.

I
- f['t r4 I

I I I
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I I
I! I
o |
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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I NRC FORM 018 U.S. NUCLEAR REGULATORY COMMISSION '

I CERTIFICATE OF COMPLIANCE |m '
g to CFR r' FOR RADIOACTIVE MATERIALS PACKAGES

I e CERTIFICATE NUMBER to REVISION NUMBER c PACKAGE IDENTiflCATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES

i 9081 6 USA /9081/B( ) 1 3

b u PREAustE
I . inis certaicate is issued io cenity inai ine paca.ging and contents descneed in nem s neiow. m es ine apphcanie satoty standards set fann in Tine t o. Code :

g of Federal Regulations, Part 71, %kaging of Radioactive Matenals for Transport and Transportation of Radioactive Matenal Under Certam Conditions "

I b. Tnis certiticaie does noi reheve tne consignor # rom comphance witn any requirement or tne reguiaiions o# ine u.s. oepartment or Transportai.on or otner
| apphcable regulatory agencies. including the government of any country tnrougn or into wnicn the package wiH be transported
1

I

* '"'* E',"AIES^e'v'5'a'*i. S'f%% "^*'* ' ^ *^''" ^*^"*'*t"'"d"E Ko's"o'E0fd!$8'Ef"E,"O T OA f& iCATION.
' * ' ^" "

aP T

1
1 Chem-Nuclear Systems, Inc. Chem-Nuclear Systems, Inc. application dated
i 220 Stoneridge Drive June 29, 1982, as supplemented.
I Columbia, SC 29210
I
I - i' DCc oOcutt NUueEn ~ (>71-90811

,

.

4 CONDITIONS .\ Q' p
N inis certificate is conditional upon fulhHmg tne requifernents of 10 CFR Part 71, as apphcable and the conditions specified tmlow

,

:

I - - c.

I.

| (a) Packaging 'Q5

g q f
y (1) Model No.: CNS 1-13C

~ F,
y y) N s 1 A,

7 g[,n -I (2) Description Y% f f.s
g AL - q?|

A steef encased .lehdishiel'ded'pshipping" cisk. The packaging is a steel
~

N

! double-walled, lead-filled / circular; cylinder. A st' eel, plug-type,
b lead,f_illed lid is ' attache' ~with~ twelve,1-1/4" bolts'; and a siliconed

n gasket. Outeristdel' sheets.are--separated from the cask walls with
11| smallldiameteFwires.VTheIlead ' shielding,.is 5" in Ithe sides, 6" in
I; the base and 5-3/4"> in the k11df 1 Two bolted-on steel:1ugs are for

liftinfonly~Thellid!his"alste'l The cavitylj drain line is closed with'aTplug%|U-barsfor lifti'ng.
e

k The' cask is 39";in diameter and 68-
| 1/2"los,g.,Thd'cavityisC26-1/2 Sin.diameterand}54"long. The
y package we,ight is about 26,000 pounds.b g
| /u ' ~ ,, a
1 (3) Drawings Y ', %
g ? a ..

|l
I The packaging is constructed in accordance with Chem-Nuclear Systems,

Inc., Drawing Nos. C-110-E-0005, Sheets 1 and 2, Rev. A; and C-ll2-B-006,
! y| Rev. A.|'
! I

| 1 (b) Contents
|t

| Type, fonn and maximum quantity of material per package
1 |

g (i) Creater than Type A quantity of byproduct material as solid metal.
1 Decay heat not to exceed 600 watts; or

,

||

N (ii) Decay heat not to exceed 5 watts, and:
I
I Process solids, either dewatered, solid, or solidified in a secondaryg

g sealed container meeting the requirements for low specific activity
material; or

I Solid reactor components in secondary containers, as required, that, meet the requirements for low specific activity material.y

I
Lv _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -, 426 ________________ _________
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.

L | ~ 6. . .(a) H For any package containing. water and/or organic substances which could
.

' . radiolytically generate combustible gases.. determination must be made by [1
.

I - tests and measurements of a. representative package such that the following.
;g I criteria are met over_a period of time that is twice the expected shipment [[E | time:

;
.

| (1) 'The hydrogen. generated est be limited to a molar quantity that would
::"

| ' be no more than 5% by volume (or equivalentulimits for other inflam--
! I ' mable gases) of the secondary contaiger gas ~ void if present at STP
i I (i.e., no more than 0.063 g-moles /ft at 14.7 psia and 70*F); or

I

I

(ii) The secondary containerpInd TQslCoev(ity"ofmust be inerted with a diluent
!, to assure that oxyge@aist tie'TimtG 1 5% by volume in those portions"

;
I

,

of the package.it !cti could have hydrogen greater than 5%.!
'-

I sU TA
E I For any packagesdelivered to a carrier for transp6r the secondary container

I kmust be prepa(ed for shipment in the same manner in ch detennination forI
i. gas generation is made. . Shipment period begins,when package is prepared,

g (sealed) an01 mast'be'ecmpleted within twice ~ (pect -shipment time..f

(b). For any pac ge cont loaterials with oactivity(concentration not |
f f

; I exceeding diat for loispeci,fic',aktiv'i e fjal, and sMpped within 10
L I

days of preparation, ori(detemi'riftfon' 1 venting of * drums or other --thin 10 days a
!

'

secondaryocontainers.. ' the ' } above neeFnot be made, and
' thetimeEstrictigini(4)latlovedoes 'plyg O f

W
rovid b S^m % 1||L |||. Jw ::::' ' ' '

4

of corpts dur'ing accident conditions: 7. Shoring mst be inim neo
j . 3 of transport.

_ 1 ~~Y

? {
' %

&gc, X
| 8. Maximum gross weiht,of t coqtenti secondaryAc4ntainerCand shoring is limited

.

; to 5,000 pounds. Y 'I p f/' ~

f
! 9. The lid closure to th gask shall be secured by tweld SA-354, T

bolts torque,d to 320 ft-lbs $+.10% '(lubricated)ype BD,1-1/4"-7UNC x 2-1/4" long or 420 ft-lbs
+ 10% (dry). 17 4. A y

y gh.

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.

!' 11. Prior to each shipment, the leak test described in Section 8.2 of the application
! must be performed. No package is to be delivered to a carrier for transport
| with a detectable leak using the method of Section 8.2.
: -

,

! 12. Radiation measurements shall be made to detennine that the dose rate does not
! exceed 30 mrem /hr at one meter from the surface of a dry loaded cask.
t ~

13. Prior to each shipment, the lift lugs must be removed from the packaging.
.

! 14. The contents described in 5(b)(ii) shall be transported on a motor vehicle,
I railroad car, aircraft, inland water craft, or hold or deck of a seagoing vessel
( assigned for sole use of the licensee.
|

'

i
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I '

h
I I |

1
I i

i 15. Fabrication of additional packages is not authcrized after December 31, 1982. I
i i

1
1 16. The package authorized by this certificate is hereby approved for use under the
| general license provisions of 10 CFR 971.12. |

f 17. Expiration date: December 31, 1987. !

REFERENCES
|| 1

| Chem-Nuclear Systems, Inc. application dated June 29, 1982. |
Supplement dated: November 15 h

f b FOR THE U.S V) TEAR REGULATORY COM11SSION
I

h II

t f# A !
'

y --3,

Q y Charley CDonald.fhief I

on Certifjcation Branch |

f"g'4rpns;fog ky
,

IDivi i Fuel Cycinnd| g

j k Ei py,,j(tat r fety, PM W |
b |hQ ffDate: JUI. t 51984h

f(|<% fff$ |
*

g ; ; ~
.

o |
'

./ se ,ev\ y/% 9
,

b
+g |$ t

;|
|O

[| % * * 4' |
i. i

I i

I I

I I

I I

I I

l I I

l i I

I I'

I i

1 1

I I

I I
,

| | 1

1 F |
-

i i

i I

i I
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"" " ""**E"" CERTIFICATE OF COMPLIANCE

j 'o CPa n FOR RADIOACTIVE MATERIALS PACKAGES

| 1 & CERTIFtCATE NUMBER b REvtSION NUMBER c PACKAGE IDENilFICATiON NUMBER d PAGE NUMBER e. TOTAL NUMBE A PAGES g
- 9085 3 USA /9085/B( ) 1 2 L

lpREAM8a i

I a. rnis c.ruticat. is asu.d to c.nity inat in. packaging and coni.nts d.scrio.d n item s e.iow. m ts (n.appiicani. sateiy standards set vorin ic.t ii. io. Cod. il
| of Federal Regulations, Part 11 " Packaging of Radioactiv. Matenals for Transport and Transportation of Radioactive Malenal Under Certain Conditions * T

!Ll to ints contricat. do.s noi rois.v. in. consignor trom compilanc. Witn any requiremoni or in. r.guiations o, in. u.s. o.panment or iransportation or ein.ri

i applicable r gulatory agencica ncluding the government of any country through or into wnich th. packag. will b. transport.d
I $
I ,I
I L

1 * '7'e#E,"lfEE^e'v'E*,',*,.*".' f" '"',"^*'8 ' ^ 5^''" ^"^''S'* "'E"E fNo'so'SECfi &'$$Eg"OMA*Apl* CATION. i[
' ' ''" ^' ^

.

]I
,I

1 Toledyne Energy Systems Teledyne Energy Systems application ||
J' 110 West Timonium Road dated March 3, 1977, as supplemented. ;r
I Timonium, MD 21093

@LJ ,

t
1 . n r) C 71-9085 Fr1 . c coCutt NuuBER :-. - .< i

'

4 CONDITIONS i V ~d .

This certificat. is conditional upon fulfilling th. requirejn.nts of 10 CFR Part 71, as applicabl.. and the t.ondicons specified below

'tts g
. ~) i

<

1 (a) Packaging s s

3 & A- rs

1 (1) Model No.b. SENTINEL 85 ? I
s y3 9 ,

(2) Description N' ,

!) . I{tf|
q-

i ..'~
| The packaging contains ~a. thermoelectric generator witE55,000 ci of |ty| strontium 90 titanate or strontium .90' fluoride. The dimensions are I1

32.2 inches in ~ heightiby.37.53 inches'in diameter. Th'e, package is I
Iwelded to a 39.5-inchtsquare; steel $ pallet, which is 4 inches high.?| q' '

The contents are housed int a {s'a)inless, steel 'or Hastel,loy C-276 liner. l|
j 6% ., Wi j ) $1L '

' ,fC'

t

,

|Ij
1 The liner,*with its| pressed?capjlis0 contained withirka fuel capsule l
Jj (5.5" x 3.735" 00).' The capsule lid'i'~ threaded fo'r' strength and i|s
1 welded (minimum weld penetration of'0.055" is specif'ied) to give a |l

I

positive seal'., The wall thickness ~ of the* capsulefis a minimum of il

}J 0.3475 inch.~ The. fuel capsuld'is constructed:of"Hastelloy C-276 (or }
! Uniloy HC). The' capsule is inserted into the. tungsten biological i

1| shield (8.367" x 6.467'x00), and the shield plug is bolted into place
||l|

1;
using three steel bolts, eqtlallyf spaded ~on a 5.093-inch bo'.t circle,1 j

l

f The tungsten shield is held in a horizontal position within the generator's |
gi aluminum housing by the sized Min-K-1301 thermal insulation. Min-K

i
j and load bearing Glasrock are used to support the shield base. A t
I retaining ring is used to preload the Min-K and to dampen any vibrational i
1 loads. I

1 1

I I
I I
I I

l i
I I l

i I I

1 1

I
I
I
I

429 g
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N *A ' U s. Nucit. n hEGULATOR 7 CCVt Ci
CONDITIONS (continued)

Page 2 : Certificate No.-9085 - Rev'ision No. 3'- Docket No. 71-9085

-(2) Description (continued)
I

The finned 6061-T6 aluminum housing forms the outer protective shell -i
of the generator. During shipment, the detachable fin extensions will
be bolted to the fins. This increases the fin diameter from 22 inches ,

to 26 inches, holding the generator securely in the shipping cask body
'(5.68" min wall thickness, ASTM A-181 grade 2 forged steel). The ; -j

i

j interface between the overlapping fin surfaces is coated with a heat i )
i- transfer. compound (DOW Corning 340). The total system weight is )

|
approximately 7,400 pounds. |

(3). Drawings

rkshowninthedrawings !The principal featuks he pac a
contained in theg eledyne Energy Systems ap$ication, dated March 3, if

/1977. y |
k p I(b) Contents
Ca M 8 .L(1) Type and form of~ mater,ial

f f ->fp'4/ kN N m-,

1 (i) Sfrontium 90 :ti . te doubly)encapte ited in a stainless steel
l ljaer and Hastell /or Un'iloy HC cipsule which meet the require- !

rm r4dioactiv terial; or p L[
I ments of speciaT5 |

''j ,'<F- MC
i (ii) Strontiu((fluorl 8)SEF yJencapsulated in a Hastelloy or p

u

$stelloy'C-276 line which meets the b| Uniloy fuel { apsul ',4 e'

Mb{oactiVUtnaterliQ. [I re remehtis specif Md''

.L d d 'T Q
'

s

Maximum qu,antitylqf' material perpachag%!y
3 e9(2) f

% (ji %. \
55,000 cures |, 'b M7" i

The package authorized by''his certificate is hereby approved for use under the
[-6.

general license provisions of 1) CF 71 12. y4
q 7. Expiration date: April 30, 1987.

REFERENCES

Teledyne Energy Systems application dated March 3,1977.

Supplement dated: March 17, 1978. .

,

FOR THE U.S. NUCLEAR REGULATORY COMMISSION - -

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

' Material Safety, PNSS
#

Date:
r
i

__ --_.___-~.____._______,,_,___.r.__, _ . _ _ _ . , _ _ _ , . _ _ _ _ . _ _ , . _ . _ ._
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I E CERTIFICATE OF COMPLIANCE 1j| ioca n FOR RADIOACTIVE MATERIALS PACKAGES

D Revision NUMBER c PACKAGE iDENTIFiCAllON NUMBER d PAGE NUM8ER e. TOT AL NUMBER PAGESj t.& CERTiflCATE NUMBER

9086 11 USA /9086/A 1 3 |'

l J PREAMBLE I
'|| a. This certificate to issued to certif y that the packaging and contents describec iitem 5 be6ow. meets the apphcable safety standards set forth en Tetle 10. Code |

| of Federal Regu'ations, Part 71," Packaging of Radioactive Matenais for Transport and fransportation of Radioactive Material Under Certain Conditions." g

I| b This certificato does not reheve the consignor from comphance with any requirement of the regulations of the U S Department of Transportation or other
I- apphcabie reguiatory agenc.es. inciuding ine government of any country inrouan or into wnich tne package wisi be t,ansported. I
I I
I 'l
I 'l
I *

'"'*P E,"ES's'v'd*.',*, *"' &"2"' ***'' ' ^ *^''" ^**'* "' RTE No'E0ii"c'#JN'''9E3"on"oA ^/r'."t cArioN |I'' '
,

j. Westinghouse Hittman Nuclear Hittman Nuclear & Development Corporation application ||!

p Incorporated dated March 1, 1983. j
g 9151 Rumsey Road ,gl

||l( Columbia, MD 21045
I m r- 71-9086 jr _,

lI e occ'atT NUusEn C ( I / r I

e CONDITIONS .
i f

'

This certificate is conditional upon fulisihng the requirements of 10 CFR Part TI, as apphcable, and the conditions specified below

(5 (a) Packaging 'g |
A(

I|
, y (1) Model No HN-100 Series 1 g

.& j>

g

I. (2) Description 1 /: |
f 8: C- 1

l|
| ,s .j I
i A steel encased, lead shielded cask for' low specific activity material.

d The cask is a right circular cylinder 82.5 inches high by 81.5 inches |i

| f in diameter. The cask cavity is'74.5 inches high by;75.63 inches in ;
| t

diameter. The cask side' wall consists of a;3/8-inch-thick inner steel |
~

1 i shell,' a 1-3/4-inch lead shell,* and a 7/8-inch thick; outer steel |
|| shell. The base is a 4-inch;thici steel plate whichlis welded to the

f.Il inner and outer steel shells!af; theiside in11. A steel flange is

[(i
7

1|3
welded to the inner and outep ' steel" shells of the side wall at the |
top. The lid is a 4-inch thick steel' plate which-is stepped to mate

I
,

i with the steel flange. The / cask closure is sealed by a Viton or t
I I

I Buna-N 0-ring gasket located ~between the lid and steel flange. I

k Positive lid closure is accomplished by thigty,1-inch studs and nuts. I

)|
,

l The lid contains a centrally located 4-inch stepped steel shield plug.
i

[g
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. i

|- I

t| Tie-down is accomplished by four tie-down lugs welded to the cask I

|| body. There are three casks lifting lugs, three lid lif ting lugs, and I !'

( one shield plug lif ting lug. The package gross weight is 50,000 |
pounds. i,

II

i|
(3) Drawings |

||
II The packaging is constructed in accordance with Hittman Nuclear &

I I Development Corporation Drawing Nos. STD-02-028, Revision 7; STD-02-029, j,

| Revision 5; and STD-02-030, Revision 4. i
l

ii
Il I

IF II
431 ||
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" # # ###?"" CONDITIONS (contmued)

|

Page 2 - Certificate No. 9086 - Revision No.11 - Docket No. 71-9086 I

I

I

{

f5. (b) Contents
I

(1) Type and form of material I

L

Process solids either dewatered, solid or solidified meeting the j
requirements for low specific activity material, in secondary containers.

4
L

| (2) Maximum quantity of material per package {

l

| Greater than Type A quantity of radioactive material with the weight L

i of the contents, secondary containers and shoring not exceeding 14,500 1

7I pounds except the weig.hQf MeRgntents in HN-100 Series 1. Unit 5 ;
1 must not exceed 930 pounds. Interna)' decay heat must not exceed 7 ,i

themal watts 4

1 6. (a) For any packaggfcontaining water and/or organic substances which could L

1 radiolyticallyzgenerate combustible gases, determinhtjop must be made by fi tests and measurements of a representative package
[j criteria ars@et over's, eriod of time that is twi;such ,that the followingce the. expected shipment [fj time: Q,f T

l (1) The h rogengen$ rat $d s'tYlimited toIa molar quantity that would I

{ mableJases),of, theisecond6f(od eqhi% lent limits foi other inflam-
|

be nsQ, ore than 5% Q yolum'e I

contalp gas void ifQfesent at STP-

(i.el, no more tha'n.~0.0Q g_-tpo1Wf t/at 14.7 psia and 70'F); or [d M.% ||
es|

' M*$'m' > llj>

q (ii) The secondary con,tainerJr t avity must;be inerted with a diluent I

of the@ykagefittt,could, 3 >dr(gyn[a5% by volume in those portions|
to ass e thardig)genAs te to I:

,
1 o greater 'th'an 5%.

% (f i - q (A*
| J

must be prepared. delivered to a.,cyrr,ipsfor'' transpor.ththe secondary containerfFor any package
! / shipment in the same manner,fqfwhich detemination for (
l gas generation is Shipment period beginstwhen the package is prepared I.

| (sealed) and mst be completed within twice the expected shipment time. I

I Af 4 LJ Y
l (b) For any package shipped witht# 107daysdf preparation, or within 10 days {

j
af ter venting of drums or other secondary containers, the detemination in

I,

(a) above need not be made, and the time restriction in (a) above does not (
j a pply.

|
| 7. Except for close fitting contents, shoring mst be placed between secondary f
| containers and the cask cavity to minimize movement during nomal conditions of

[
| trans port. [

8. The 11d and shield plug lifting lugs must not be used for lif ting the cask, and
shall be covered in transit. I'

l9. 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 ifi

inspection shows any defects or every twelve (12) months, whichever occurs
first.

|
|432
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' U " "U ^""U#'#' " "''W CONDITIONS (contonued)

(
; Page 3 - Certificate No. 9086 - Revision No.11 - Docket No. 71-9086 L

.

r
[

L

10. The package authorized by this certificate must be transported on a motor Ivehicle, railroad car, aircraf t, inland watercraf t, or hold or deck of a seagoing ![
vessel assigned for the sole use of the licensee. 't

|C
11. The package authorized by this certificate is hereby approved for use under the L

general license provisions of 10 CFR 671.12. j

12. Expiration date: March 31, 1988. k
|[

] REFERENCE [
L

g gcgion dated March 1,1983.Hittman Nuclear & Development Cor r

] FOR THE U.S. N6C R REGULATORY COMMISSION ;[,

U 00")^ =
C D, Charles E. MacDonaid$ Chidf hQj) Transportation'Certificatio. Branch |[
g D,1visjon of fuil;~ Cycle and ![

; .-r f P'T'\9''' """ O I
' Date: M12 ~ * v. ;7

&'4-;r~
1

,

vgr..m q> w -

) { & ||i;~; @ y![
1.- .gfi, ,,

s

g {n, Qdb% Q& 'hig& ||

(,

g ^&d$2 03 |ta,

Y,
o y !

'
t

.| 4 a< x,, & 4 !> n
c
t,

; J

|[i

\ \c
I L

[

[
[

[

II
f

l[
[

[

[
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NR U.S. NUCLEAR REGULATORY COestelSSION

I e+C P0nte418 CERTIFICATE OF COMPLIANCE i
l |i n

| ''C'"" FOR RADIGACTIVE MATERIALS PACKAGES jI |
i a ctRriricArs NUuetR in Revision NuMctR c PACKAGE IDENilFICATiON NUMBER a PAGE NUMBER . YOTAL NUMBER PAGES |

9089 7 USA /9089/A 1 3 !I
''

4 PREAMBLt
l |I a in.. c.ne,ce. .. .uu.d eo c ,i.e, inai en. pacarging and e snt.nti d.scribad ia it.m s beio.. rn 's tn.appi.cabi.sai.<v itandards < 'ortn ia t.ii. io. Cod.

i
|, oe F.d.,ai n.guisi.ons. Part 71,' Packaging of Radioactiv. Matenals for Transport and Transportat.on of Radioactiv. Matenal Under Cerisen Coretions ~

|T
||

I !l b in . cori.,,ce. do. noi r.i v. m. con gno, erom coms,anc. ..in any r au.r m.ni or m r.guie.on.oe m. u s o.petment oe tran.ponai.on or om.,
lj

j ans.cabi. e.guicory .9.nc . .nciuding m. o wnm.nf at any country mrouen or .nio .n.cn m. pacmag. ..n b. iransport.d ,1

l !Ei

|| )Il'

J| * *"'*EtPAIt
l ''^ 'IE*.'**"a'f42,,e'"' ***'' ' ^ **''" ***"*'* "'E"'flo'Ec0i icf!SU cl EfA,',' i-

'"' '"^ ^ "
a e . CATION

,Ii

|| Westinghouse Hittman Nuclear Westinghouse HiJenan Nuclear Inc. I

1 Corporation Inc. Application datec March 13, 1984. L

I! 9151 Rumsey Road il
1 Columbia, MD 21045 il

n f- m ltlj n
. oocattNUMnai C f , / 71-9089 Ilj

,Ili a coNoirioNs . N v , o
l in . c.riii. cat. i. cond.i.onai upon voie.inna in. e.qu,,.rn.nts of 10 CFR Part 7 t. as appi.cabl., and th. cand.tsons specifi.d belo.
|i I-

1| 5 *) ; il|
s

.L

1|
(a) Packaging 'M . 9 |t1

-

l

1|
3 i

(1) ModelNo./HN-10051- J
~

-
1 y" 1 ,1..

j;-
([s |t

( jsi sj'
j (2) Description

3
J'

r ';/ i. I
'

a! The cask is a steel annulus 84-1/4. inches high by 81-5/8 inches in
i

,

1 l
diameter. The cavity is.75-1/2 inches high by 75-5/8 inches in diameter. l

'

9 The side walls consist of f two;plys of .1-1/2-inch steel. The 3-inch )i
f steel base is integrally weldid to:the cylinder. The' lid is a 3-inch !!
1'

steel plate, stepped to mate with" the upper flange of, the cylinder. A !!
1

!l centrally located: shield plug}is $1milarly constructed. The lid and

|)If plug are, attached with stud-bolts and' nuts and sealed with Buna N 0- |

1, ring gaskets. A plugged drain line and/or optional vent / test in the
1, secondary lid connection is'provided. Four skewed lugs welded to the )

)'t[i outer shell are~ used for tie down. There are three cask lif ting lugs,
l three lid lif ting lugs, and one shield plug 'litting lug. The package
ij gross weight is approximately 43,000. pounds. |I

'

|

1 , 7" - y
>

4! (3) Drawings j I

l|l
J

f The packaging is fabricated in accordance with Hittman Nuclear & |

I
|

Development Corporation Drawing Nos.: C001-5-9128 Rev. 3 and C001-5-

||t1|
1 9129, Rev. 3.

il
|

|i
1

i

l'' i|:

I

|f
l

I! L

1 i

l! |

|| |
I, I

Ii

I| i
I I

| l
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| ." " "' "" " " * * * * ' 'hconomows (contsnu.o ,

I| Page 2 - Certificate No. 9089 - Revision No. 7 - Docket No. 71-9089 [|
li ['

;[[)
|l J

l if5. (b) Contents y

f|I|| (1) Type and fom of material.

| Process solids, either dewatered, solid or solidified, meeting the k
g, requirements for low specific activity material. )
Il
Ij (2) Maximum quantity of material per package. ||[
I: 1

[ Greater than Type A quantity of radioactive material which may contain h
g fissile material providedtthe{ffsgilejmaterial does not exceed the 'j
i linits in 10 CFR 971.53.' "The w ight of the contents, secondary

~

I containers, and 'Sh& lng mst not exceed '17.Q00 pounds and the internal ;{[
lj! decay heat loadtmust not exceed 2 thermal watts.

A> ~n |II I

| 6. (a) For any package'containing water and/or organic substances which could }
g radiolyticaljy' generate combustible gases, determination,must be made by
g tests and meas'urements;of a representative package'suchlthat the following
I; criteria are met over a(period of time that it'twice the, expected shipment

|([// (>1; time: g M ') . ((gi ,lI| .s> e n(1) The hidrogen generated imst' be limited ?;o;'a molar quantity that would i{
,

t

be nofore than 5% byivol
mable gases) of-the seconume-(or'eguivale'nt limits f# other inflam- |[

'

dary scontahj<er/ gas; void if present at STP 1[t
|| (i.e/vnomore3han0063 H/ft at 14.7 psia ind 70'F); or l
l

(ii)Thesecadary' container)h | 6 ,@ 9 l4 ;,'j

k Qavity,sasst be inerted with a diluent h1

(|; to assureithat oxygen mst'be.R f t'e0to*5% by vgWe in those portions j|

of the package which could have hydrggen'greatef than 5%. k'e aj.ip </ N [

(| For any package' delivered to a carrier for transpo'rt, the secondary container [

,
,,,i|

1, must be prepared for' shipment in the same mannergin which determination for ,[

% gas generation is made. . Shipment period begins when the package is prepared (f (sealed) and mst be completed'within.tricothe expected shipment time. !(
g n a r*

[
il (b) For any package shipped within 10 days of preparation, or within 10 days (

I! af ter venting of drums or other secondary containers, the determination in [
l (a) above need not be made, and the time restriction in (a) above does not [

|i! apply. {
! 7. Except for close fitting contents, shoring must be placed between the secondary (
| containers and cask cavity to minimize movement during normal conditions of (
l transport. L

i
| [
I! The lid and shleid plug lif ting lugs must not be used for lifting the cask, and [
|'

8.
shall be covered in transit. (

l l

q. 9. Packagings without a drain line must be provided within the operational vent / test (
connection in the cask secondary lid. [

t I

I 10. The drain line and optional vent / test connection m st be appropriately plugged (
| and sealed prior to transport.

[

i. 435
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| Page 3 - Certificate No. 9089 - Revision No. 7 - Docket No. 71-9089 -

P' s
5 bI

h

|| 11. Prior to each shipment, the packaging lid seals, if opened (or if the security n

i seal is broken), must be inspected. The seals must be replaced with new seals n

g! if inspection shows any defects or every twelve (12) months, whichever occurs F

g| first. |||
II
I! 12. By September 1,1984, the packaging must be leak tested at least once every $
|| twelve (12) months in accordance with Leak Test Procedure STD-P-02-002, Rev. O, b

g! dated February 2, 1984. Each cask which ,has been damaged or repaired in the F

area of a seal must also be tested prior to subsequent use; normal gasket maintenance 4
|j|I does not require a subsequent test. L

hE
i . n Dr n-

Ei 13. Packagings fabricated after Novaimbers 30.11983avpiast be constructed of A-516, F

Grade 70 carbon steel. W' "/ h

!! 14. The package authorized this certificate must be transkorted on a motor F

|| vehicle, railroad car,' aircraft, inland watercraf t, or hold' or deck of a seagoing [
dj vessel assigned for the sole use of the licensee. $e ;:T

4 - ,

||! 15. The package authohed by: tNis certificate is hereb[ approved for use under the b
g| general license ,provisionsNff' O CFR $7.1.12. fe i" 4

iy) -[ ) 'y "; Ve -.g, s

C L
( 16. Expiration date;A-November 30f 1988.'i\',.h=l,)y?r|

i -<.'

Yd| b

iRUERENCE b $m
,

Fi " }-- ('" -

3
f ('ff jwi ( Ti l FMl . ' . +' i

| Wettinghouse Hittman(Nu) clear. Incorporated a|p)11 cation dated March 13," 1984.4
..

g

( ' 3r . 4 g | tis
'; C ki

_ MigU.f0R TK U.SD NUCLEAR REGUt.ATORY COMMISSION 4
''

I;
g & w.g_ . + < ~ - ,s \f.

' !. Wf b'

(( 'f/h g Cha[les E. Mac onald,\
'

Chief
y Transportation Certification Branch n

,

g|
" '

| y's Qivis,ionofFuelCycleand
NMaterial: Safety, wiSS

JUL 12 984 9
'

s Date: pg

{ u

1
I

I| |I
I,
||
(

-

=i
I |

I,1 j
'l 4

9

I
L
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NaC FOh,A Sta U.S. NUCLEAR REGULATORY COnstetSSION li c-ui CERTIFICATE OF COMPLIANCE i l'8 0'" " FOR RADIOACTIVE MATERIALS PACKAGES I

| $ . cantwicars Gusen a navision e.vMean . eacnaGa iot%riescAr ON NUMBEn d PAGE NUMBER . rOf At NUMBER PAGES

l 9090 4 USA /9090/A 1 3 ;g

B$ PRfAM8tt
] a Tnis c.rtific.i. is issueo to c.rtify tn.t tn. pack geng and contenis o.screbed in item 5 beiow. meets in..pphc abi. s.f.ty standaros set fortn m Titi.10, Coo. {|
| on .oer. nequianonsa.rt ri, e.cs.ama os n.o,o.cov. u.t.na ro, r,ansport eno transpo,t.non or s.oso.cov. u.i.,i.i uno., c.rtain conoinone - ju

lI si in,. c.,tinc.i. oo.s not r. . in. consignor eram c pn.nc. ..in any r.qu.,.meni oe tn. r.gui nons or in. u s o parim ni or r,.nsportanon o, ein., i

1. .ppnc.bi. e.gui.iory .g.nci.s. inciuoeng in. gov rnm.ni or any country in,ougn or into .nicn en. p ca.v. .iii D. ir.nsport.o |I
lj ;b

1'; !I
l |I

-yy s r>as centwicars is issueo c.u rse easis o sa,arv asatysis.neront o, tse e.cx ca ots,os on aretication j. entenneo ey m .n 4 ,u ritta ano iocurwication o necoat on aret cation

|| Allied Chemical Company Allied Chemical Corpos tion application :n

1; Allied Corporation dated May 18, 1977, as supplemented. ;I
I P.O. Box 430 1b

I 8

h, Metropolis, IL 62960 ,occa b b b i7.1-9090 )
1: 'l-

. co~oito.s e
; Tnis ce,tihc t. is conosiion.1 upon futfiahag tn. requi, err.ets of 10 Cf R Part Tt, as applic.bs.. and th. conoitions sp.cife.d below

it*

Is --) 'II
I (a) Packaging x'
) 7 - )

1! (1) Model Nos.: 48 OM, 48 H and 48 HX
,

" . , |I
J

_ .I

f (2) Description - j..

1
. 't'

1 Metal 48-inch UF cylinder. Cross weight nominal 30,150 lbs. p6 33| s m- ,

S %
,

(3) Drawing- -

3:r !(L . ,

,j The 48 OM packaging is as described and constructed in'accordance with j-1

j Allied Chemical CorporationiDrawing No. 515172, Revision B and Job |g

1 Specification JSP-226, dated March 4,t1966 revised January 24, 1967. ||l1 The 48 H' packaging'is described and constructed in accordance with i

):I
1, Union Carbide Corporation Drawing No. E-M-14864-A" Revision B, and
j' Equipment Specification No. ES-CMD-14864-1, Revision 0, dated September 29,
p 1978. The 48 HX packaging is as described and constructed in accordance !g

i

j with Union Carbide Corporation Drawing No. E-M-14864-B, Revision Os 's
4 and Equipment Specification No. ES-CMD-14864-2, Revision 0, dated

|u
'

Il February 20, 1979.
'

'

i

t jij{ (b) Content
| 's
i; (1) Type and form of material |g
1 ,I
1 Uranium hexafluoride (UF ) in solid form which meets the requirements il6as low specific activity material.

lI i

1. il
f |I
I! 1

,

1 il
l! 'l
l| !I

l'

I

I I
' 11 1

|

|[ 437
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; P Page 2 - Certificate No. 9090 - Revision 'No. 4 - Docket No. 71-9090

5. (b) Content (continued) .
j
l

(2) Maximum quantity of material per package ,

Maximum U-235 enrichment, pounds UF , and U-235 content for the cylinder
6model as follows:

Max. Enrichment
w/o Max. UF Max. U-235 ..

6
| U-235 Pounds kas

1.0 0 h 82.9

6. Valve protectors must ded as described in 0 0 5)bRev.3.,

! 7. The fabrication (newMkagings only), assembly (new packa s only), testing,
maintenance, and u ,e Bf;packagings must be in accordance,wift phe requirementsi

! of OR0-651. Rev. 3 cept that design shell thicknestilis 5/10,-minimum allowable3

/4", and\ttegoutine hydrostatif@ test is to,b)e performed atshell thickness i'

tais of 'cbp
SP-226 and fb(tructi,on-for, t A packagisg are given in200 lb/sq in.

e 48N pac Jn Equipmeget, Specification No.Job Specification: i

{ |
ES-CMD-14864-1, isionNo.(0 erngeA(85 tiot authorired).

-

y

?
D'ani,y yheh a dehermination has

. !
'

8. The Model No. 4 pac ng t frn p>
,

j been made by the( ippe t tho' it 1 g i 4 a l xtemperature orMient temperature
j during the shipment wil 16e:les )a i

j s(c ,: 0' it is gleast
and the 4temperatdre of the contents

at the time of de1@try tol, gg)' ti t9 *f.i
I

i 9. The package must nsprtedkn ic$ i5
< / Lyr -

ailroa6 ar, aircraf t,3:

! inland water craft, ld or deck y " in3 f ssel fgned for the sole
j use of the shipper.

,

| | 10. general license provisions of h, rtificate is herehy a
The package authorized by is oved for use under the

Fg7 .g Tj

j11. Expiration date: May 31, 1987.

i I

! I

j

i

:

I'

o.
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CONDmONS (continued)
:

c

Page 3 - Certificate No. 9090 - Revision No. 4 - Docket No. 71-9090 [
.

I
-

I

[
| REFERENCES

'

l
I Allied Chemical Corporation application dated May 18, 1977.
1 [

J Uranium Hexafluoride Handling Procedures and Container Criteria, OR0-651, Rev. 3, f
| August 1972. j
l

-

| Testing of Ten-Ton Uranium Hexafluoride Cylinders, KY-500, October 22, 1965. 5

1
-

| Testing of Fourteen-Ton Uranium Hexafluo .ide Cylinde[s, KY-549, May 15,1968. :
h t (3 | :J s ( t

5, 1979|.[ 4 x
~

1 Department of Energy supplement dat'e'd. Jaren cy

| Lc-
License Application for Type'j8'bX Cylinder for Shipment of 'Nat.uqal Assay UF-6, KY- [

|

l 697, February 26, 1979. Q U [

l T 4 '

1 cs . FOR THE U.S. NUCLEAR REGUL TORY COMMISSION

x f.
[~

J Q/ D.:d
I

|\ g- 4'Ah)Charle51M2-[' Ca o!

[C rA1
' es*

gDenald, Chief L11

H h \%gTiansportal einiCe~rti,ffcationhanch
.

(

fji ry) ' 'b1 y0cvipjg ^p#Miel Cycle'pndi

- I+^ 4 - 4, Nethe 1 Safety, NMSS 4"3
-

1{ [4 nn n," - ~ y

SEP 06 fa83 k ] $ % 2 j,krg g (Date:
'

, m s ;

1 ' c

x ,r,
?ul,f A A ky

- c
;1; ;

]; ;

i

1 :

J
;

I

I i
I :

1
.

J !

l :

I
I

I
[

.
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" * "" "* " ** "5 CERTIFICATE OF COMPLIANCE i

] to cFR n FOR RADIOACTIVE MATERIALS PACKAGES I
'

1 a. CERTIFICATE NUMBER b. REveSION NUMBER c. PACKAGE tDENTIF# CATION NUMBER d,PAGE NUMBER e TOTAL hUMBER PAGES ,

9094 7 USA /9094/A 1 3 )
'

i 2.PREAM8LE I
) a. This certificate is issued to certify that the packaging and contents described en item 5 be-!ow. meets the apphcable safety standards set forth en Title 10, Code i 1

] of Federal Regulations. Part 71. " Packaging of Radioactive Matereals for Transport and Transportation of Radioactive Matenal Under Certain Conditions." [
l b. This certificate does not reheve the consignor from comphance with any requirement of the regulations of the U S. Department of Transportation or other I
J apphcabh, regulatory agencies, including the government of any country through or rato which the package will be transported. b
) [
] l

) [
J * 'a"'''IPEEE^Bv'8.'**" OJ.".'t ' ^ **''" ^"^"*'* "'E"E %o'"c'ETEc^A'o '*cMEF oOff" CAT,oN l

" '' "^*'S ' "
t,

] Chem-Nuclear Systems, Inc. Chem-Nuclear Systems, Inc. application [
j 220 Stoneridge Drive dated March 31, 1980.

[
] Columbia, SC 29210 r .

1j L
}; m g- L

]| c;oockn NUuBia C (~4 / , 71-9094 r
m

l
f'# coNomoNs ,s v- -( ,,

This certificate is conditional upon fulfilhng the requerernents of to CFR Part 71, as apphcable, and the conditions specified below

]
5' (a) Packaging @) 'Q [

! (1) Model No CNS 14-195-H ,k [
J W I- A ^ I
) (2) Description Crh. y // ' [y

x , . - t n . 8 i (3

A ste f encased lehd .sh'tel50 cask foSiow specificlactivity material.
f|

I IJ

The cask is a right;dircular, cylinderl83-1/8-inch di meter by 89-7/8- f3
- inchtwith a 77-inchtdiameter-by'80-1/8-inch cavity.cLead shielding is

[
j 2-3/16-inch thick,landjfs encased iin"an' outer steel shell 3/4-inch i~ t
1| thick 'and innepisteelishellj!]/8-in'ch thick'. : Positiie closure of the l

lj silicone. rubber-se'aled jid. is 'provi.ded by . twelve,1-1/4-inch diameter l
l cap screws. A~ secondary \lidiwithia Neoprene seal uses eighteen, 3/4"- I

}! 10VNC 6ol.ts foriclosurer.The!caskais welded to a' 96-inch square based f
g plate, has,two lifting trunnions,| three , lid lift. rings and one secondary (
1 lid liftingering. Package gross'weightiis 56,,500 pounds. (
1, < /,s y [

'

f (3) Drawing 'Q 1:w (
)l The packaging is fabYicated in,accorda'nce with Chem-Nuclear Systems, h

~-

i
g

g Inc. Drawing No. 1-189-101, Sheet'l of 1, Rev. A-F.
[

J [

1j (b) Contents (
) I

] (1) Type and form of material (
1 (j (i) Process solids, either dewatered, solid or solidified in secondary

[
] containers, meeting the requirements for low specific activity [
] material; or [
] {
l (ii) Solid reactor components in secondary containers, as required I'

) that meet the requirements for low specific activity material. [
] [

1 (2) Maximum quantity of material per package (
,

|
j

1 Greater than Type A quantity of radioactive material with the weight t

| l Iof the contents, secondary containers and shoring not exceeding 17,700
) pounds. (

'

440:
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$ * "*"" " **"""""g conomous ccontinued;

l il
1 Page 2 - Certificate No. 9094 - Revision No. 7 - Docket No. 71-9094 i
I. I
f I
t |

| 6. (a) For any package containing water and/or organic substances which could hI radiolytically generate combustible gases, detemination must be made by p
l

I tests and measurements of a representative package such that the following i
I criteria are met over a period of time that is twice the expected shipment I

| time:

! (i) The hydrogen generated must be limited to a molar quantity that would !!
I be no more than 5% by volume (or equivalent limits for other inflam- 'l
I mable gases) of the secondary contaiger gas void if present at STP I

| (i.e., no more than 0.063 g-moles /ft at 14.7 psia and 70'F); or

| (ii) The secondary contair r d Q'e Tifnsf vi y must be inerted with a diluent i
e to assure that x _p b (y5% by volume in those portions l

iof the packa . could have hydroges.gater than 5%.
For any packag hiivered to a carrier for transpI e' I

for shipment in the same manner inn,
the secondary container

|| must be prepa h determination for
g gas generatio s-made. Shipment period begins,whpn# package is prepared
g (sealed)an4st' y

I
'

. leted within twice the expect shipment time. p

f I

t in R 44y,da ppration, hwithin 10 days 1
I (b) For any ge ship s
I after ven g of drunt '

.
er pecort p tpiners, t etemination in I

I '

(a) above. ed not be! 4 ,andfthMimerb ction in above does not I

Y th
'

! l 7. Shoring must bdlace weenysefou n c r italders ,('orJactivlted components) I
,

e
''^ t"moyb e T : 'c u norm 41spondit9hs. of transport. |I and the cask cavi t n -

,

| c "r 9 % 1
'

I|<IN e cask h shall be covered II 8. The lid lifting mus e.d 1<

'

in transit. / - C9
^ '

I 9. Prior to each shipme he lid gaske' durs't be inspecth These gaskets nust be i
I replaced if inspectio s any defects, or every t4We (12) months, whichever I
I occurs first. I,

10. Packagings fabricated after Ma h O st be constructed of A-516, Grade,

i 70 carbon steel instead of A-36 carbon steel. p
i I
i 11. The package authorized by this certificate must be transported on a motor I

| vehicle, railroad car, aircraft, inland water craft, or hold or deck of a seagoing I
, vessel assigned for sole use of the licensee.

|'
s 12. The package authorized by this certificate is hereby approved for use under the !I general license provisions of 10 CFR 671.12. II I
| 13. Expiration date: May 31, 1985.

|i i
I I
1. 1
! I
I I
I I
I 44 I
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|[ Page 3 - Certificate No'. 9094 - Revision No. 7 - Docket No. 71-9094 |
T I ;

h i i

|- 1

I REFERENCE N

I I

| Chem-Nuclear Systems, Inc. application dated March 31, 1980. |
1 I
I FOR THE U.S. NUCLEAR REGULATORY COMMISSION I
E il

i( hd g- |I-

i.i,
Charles E. Mac onald, Chief pI

I Transportation Certification Branch 9

hi4ftf3r/jf/ Fuel Cycle and ,1I gh Material Sa'f(ty,,. NMSS i
lE i

i

-9[o
y j

! Date: R 12 W A
|5

i y

| C9 R' , 4 j '' $
II T . , ,

2. l|
s w n -o li

:!
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CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIALS PACKAGES I'o Cra "

'
L

f 1 a CERTIFICATE NUMBER
b REvlSION NUMBER c PACKAGE IDENTtFiCATION NUMBER d PAGE NUMBER

e TOTAL NUMBER PAGES [
f 9096 7 USA /9096/A 1 3 I

L

2 PREAMBLE I-

|1 c. This certshcate ss e ssued io certify that the packaging and contents described m item 5 below. meets the apphcable safety standards set tortn in Title t o. Cooe (
]I of Federal Regulations. Part 7t,'Packagirig of Radioactive Matenals for Transport and Transportation of Radioactive Material Under Certain Conditions '' (
l ! b This certificate does not reheve the consignor from comphance with any requirement of the regulations of the U.S. Department of Transportateon or other [
lj apphcaele regulatory agencies, inclading the government of any country thrnugh or ento which the package will be transported i

1. |t
I! l

i

l II

1| * '"'*PEUA E
' ^ ' ' " " ' ^ ' ' ^' "^~'$' " ' '" "

AT| "c^" s'Pt" CATION L
' "

BYlNa b EA O DE F
1; r

{ij[i
Chem-Nuclear Systems, Inc. Chem-Nuclear Systems, Inc. application
220 Stoneridge Drive dated April 14, 1980, as supplemented. (

a Columbia, SC 29210 i t

l|j _ %|
e oOCnET NuuoEn 'c N, 71-9096 l

_ ..

i

4 CONDITIONS <

. f{
j inis certie cate is cond,tionai upon fuirishn, tne requirements of to Cr A parf ri as apphcabie and the conditions specified beiow

f '' (a) Packaging 'O
f 't T-

1| (1) Model No.: CNS 21-300 C |r|1 , "

l! (2) Description /' /
,

o l1 s- i
-f 1.

i A steel encased lead shielded cask' for low specific" activity radioactive f
a! ma terial . The cask is a right circular cylinder with 86-3/4-inch 00 |L

s

f by ll7-1/4-inch height, Land a cavity 83-inch 10 by 109-1/4-inch height. jl
4 The 1-inch thick lead shield is supported,by outerTa~nd inner steel /
l shells 3/4-inch and 1/8-inch thick. * The' inner plates of the lid and ili

f base are laminated steel plates 'with a total ~ thickness of 1/2-inch. fp
a Positive closure of the silicond rubber sealed lidsis provided by j

twelve -1-1/4-inch diameter cap screwsf. A secondary lid with a Neoprene |l
'

f| seal uses eighteen, 3/4-inch diameter bolts for| closure. The cask is !1

I welded to a 96-inch square base ~ plate and has 'two lifting trunnions, l

l three lid lift rings and one secondary lid lif t ring. Package gross j
y}i

,

weight is 57,450 pounds. N t
f.

1|!
j (3) Drawings -

[.

[

J The packaging is fabricated in accordance with Chem-Nuclear Systems, I

{ Inc. Drawing Nos. 1-298-101, Rev. J, and C-114-D-0006..Rev. A. (
t t.

1 I

J L

1 I

l- [

I! I

y i

L
1|
| l

1 l

1 l

J I

I

i (
f I

,

I I

1 443 1
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I conomons rcontmu.o
,,

| 1

|| Page 2 - Certificate No. 9096.- Revision No. 7 - Docket No. 71-9096
|
1|

| |
j| S. (b) Contents

| (1) Type and fonn of material !1

+ . | I
I (1) Process solids, either dewatered, solid or solidified in secondary II'

I containers, meeting the requirements for low specific activity jl
I, material; or. || .

3

! (ii) Solid reactor components in secondary containers, as required !
'

I that meet the requirements for low specific activity material. |

h(2) Maximum quantity a

| Greater than A quantity of radioact Nme,terial with the weight |i

i of the co ts, secondary containers, auxilfafy, shield, and shoring |
'

| not exce 27,250 pounds. v p

I *p I
I 6. (a) For any pacI e Fonta ing water and/or organJc'su'bstances which could |

'

| radiolytic genera ombustible gases,- . ination~must be made by

sitwice thd(that the following |tests and suremeni \ rep'ofdinie 'h
age suchresentativei

i pected shipment grf
| criteria met over

{} (time:
| q .. ;I'

;to a Jnolar qhtity that would I(1) Thehydroge neft ist be li
benypre 5%' W1 d er if vlie,nt"litnits .fgr other inflam- |

.

I'
,

m

| mable gases ;s <N H a r, r < a i

er gasj'7 psia g d 70*F); oroldiEpresentatSTPy

| (i.e. g morp ats 4.' iq ' u 1 e

(ii) The seMary d P na$st be rted with a diluent II I a ter cav
Ii to assurytbat oxyger9muste ' ipdtes 5% by- Yume in those portions

h*droge gre than 5%. |'
- of the pa which could

,
y

For any package dehered to a carrier for rankort,thesecondarycontainer !
'

must be prepared for shi$nt in le s Lme- ner in which detennination for |
,

| gas generation is made. 5hi n ter5 ins when the package is prepared I

(sealed) and must be completed w hin 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 detennination in I
(a) above need not be made, and the time restriction in (a) above does not I

apply. j

7. Shoring must be placed between secondary containers (or activated components). |
auxiliary shield, and the cask cavity to prevent movement during normal conditions i

of transport. I

I

I 8. The auxiliary shield shown in Drawing No. C-Il4-E-0004 Rev. No. B, may be used |

|
for the shipment of solidified wastes and solid reactor components. j

! I

I

L I
'

I

| 444 I
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nae FQAM 6t8A ":

CONDITIONS (continued)on,

- Page 3 - Certificate No. 9096 - Revision No. 7 - Docket No. 71-9096

1

I1

9. The lid lif ting lugs must not be used for lifting the cask and shall be covered j;
in transit. |

t
10. Prior to each shipment the lid gaskets must be inspected. The gaskets shall be l

i replaced if inspection shows any defects or every twelve (12) months, whichever I

occurs first. [

,
11. Packagings fabricated af ter April 14, 1980, must be constructed of A-516, [

Grade 70 carbon steel instead of A-36 carbon steel. j

i

12. The package authorized by this,qettifQ$ ytts be transported on a motor i

rd{t,orholdordeck.ofaseagoing !vehicle, railroad car, ai ' l A, fnland witM
|vessel assigned for sol f the licensee.

13. The package authori by this certificate is hereby ap ed for use under the
general license pr $sions of 10 CFR $71.12.

14. Expiration date:0]Iayki)5. '[ M
40 % 2
g 7 >g CF (ERENCES;

dafed Jgril (l'980. OChem-Nuclear System ((Inc. apphc%t o

j83 /,'Supplement dated: e 28 % , , - , . _ -

YU.S.fLEAR-
M

YUY J
I C GULATORY COP 911SS10N

{b [ J
'

>
.

v/ G\
liarles E. Mah~ld, Chief$ 5'

Q TrarisportatiWCertification Branch
Divisio f itel Cycle and

g g ge Safety, if1SS

JUL 12 384Date:

445
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NHC Fonts Sie U.S. NUCLEAR REGULATORY COnetelSSION :

i. e. CERTIFICATE OF COMPUANCE
'o CFR " FOR RADIOACTIVE MATERIALS PACKAGES r

t a CERTIFICATE NUMBER b REVISION NUMBER c PACKAGE iDENTIFiCAT,0N NUMBER d PAGE NUMBER e TOTAL NUM8ER PAGES :

9098 4 USA /9098/B( ) 1 2 :

2 PREAM8LE
a This certificate is issued to certify that tne pack agmg and contents described mftem 5 below, meets the appucable safety standards set forth m Title 10. Code of

Federal Regulations. Part 71, "Pach egmg of Radioactive Materials for Transport and Transportatgm of Radioactive Matenal Under Certam Conditions *

b This certiftau does not reheve the consignor from comphance with any requerement of tte regulahons of the U S Department of Transportation or other p
apphcabee regulatory agencies. inciudmg tne govemment of any country tnrouan or into wnsen ine package wm be transported. .

:

5 ',"'5,c',",'A's^4'f,'58"g'** *^5'S o' ^ 5^''" ^"^"5'5,, ',%',o'o',"o'J^c,", ^o',0,',5d?L "J'scRo",T,o,, 7"
r C

Union Carbide Corporation Union Carbide Corporation application dated
P.O. Box 324 August 24, 1982.
Tuxedo, NY 10987

a oOCxEt NUM ER 71-9098 j
4 CONOtTIONS

This cerishcate is conditional upon fulfithng the requsroments of to CFR Part 71, as apphcable and the conditions specified below

&

(a) Packaging

(1) Model Nos.: UCC-20WC-2 and UCC-20WC-2A

(2) Description

cask and inner steel:cohta'inme,otective jackets with a uranium shieldedSteel encased, wooden puter pe1
nt~ kessel s The protective jackets are1

built to 00T Spec,ffic'ation 20WC-2. The shielded casks have depleted
ds' encapsulated in steel with a asketed and bolted

uranium shie(p&ith six, 3/8"-16 UNC-2A x 3/(])long bolts.flange closur The inner
containment"' Vessel is a 2.73" OD x 5.56" long 416 stainless steel, [
gasketed gpd threaded D0T Specification 2R contifner. The gross p,

weightofj)hepa'Ckagesisabout400poundi.
'

l-I

ModelNb U[hb)C- S UCC 20WC-2A

Protect, e jackets //'
f,

overall'jjms,p T24 'S 2W/g W24-1/4M8x26-1/4a

U(D)thigess j; ,QW Q
.8

y 44Cavity dlW, in ' ~pbcy2 3 x6H s d ca.1x6||l
1

t ,. p )) ' 9 w*e \s r
l / u q~j s0 [h

s

q (3) Drawings 4'
' -

/ W LThe packagings a[e constructed in ac
Corporation Drawing fftis.Q g f( 'cordance with Union Carbide

L

r

] Model No. UCC-20WC-2 [
101259 Rev. B and 100964 Rev. F j! q

a i

-i Model No. UCC-20WC-2A c

101354, Rev. E and 101326, Rev. C I;

)
t

I |

| \ |

1
!

' 446
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' sec Fomes 818A - U.S. NUCLEAR REGULATORY COtteNSSION
i ou coNomons aconunwa
j

Page 2 - Certificate No. 9098 - Revision No. 4 - Docket No. 71-9098. |
|| |

I
;

,

|I 5. (Continued)
1 -

I|l| (b) Contents
I I

| (1) Type and torm of material |
| |
| Mo-99/Tc-99 in normal form as solids or liquids. ;y

I I
i I (2) Maximum quantity of material per package |

I i

| 1,000 curies |

! 6. Contents shall be contained within inner container described by Union Carbide j
Drawing No. 101401, Rev. B. The inner co st show no leakage when l

tested to a sensit{vity of at least 1x10-ptainer p/sec (1 atm of helium at 25*C|gl
|atm-cmI

| 1eaking to a 1x10- atm ambient). The inner container must be leak tested, as |
I| described above, within 12 months prior to use.
I|

at least lx10-gr contajner must show no leakage when tested to a sengitivity of|| 7. The loaded inn
atm-cm /sec (1 atm of air at 25'C leaking to a 1x10- atmambient) i1

I prior to each shipment. A new Neoprene gasket must be used on the inner container |
,

I prior to final closure for each shipment. I

kusedastie-downdevicesmust8. Structural parts of the packaging whi o
l

be securely covered or locked during transport in'such a manner as to prevent gi
its use for that r;urpose. 'O i

The packages authorifed by this certificate are herebyhproved for use under|- 9.
j the general license,' provisions of 10 CFR 971.12. g l"

|, , - e' l'

(,fa ;( C |
i

10. Expiration date: September 30,1987.:"

| ,

' REFERENCES e /)/ *
\r'

i 1

p g,p ., | := |

Union Carbide Corporation appitcation 'da,te'd!Eu, gust' 24.':1982.@* |
I ,

|

jjgjj+Q h j
~ i,a g-1

| Supplement dated: June 27,1983. 'st*'

FORTHEUINNUCLEAk~REGULATORYCOMMISSIONj'
s

sO' g
''

I, ,

II p
|' MTb I

Ii Charles E. MacDonald, Chief
p| Transportation Certification Branch j,

|l Division of Fuel Cycle and I
l !s
I-

Haterial Safety, NHSS i

E I 8 E3Date:
i i
l |
I I i

I
f I !447i I
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f NRC FORed Sie U.S. NUCLEAR RE!ULATORY COtsedlSSION
i r u. CERTIFICATE OF COMPLlANCE I

j to CFR T' FOR RADIOACTIVE MATERIALS PACKAGES {I

e TOTAL NUMBER PAGES {C1 s CERT 6FICATE NutABER 11 RCvaSION NUMBER c PACKAGE aOENTIFeCATICN NUMBER d PAGE NUMBER

.a 9099 3 USA /9099/AF 1 2 h

$|
* , PREAMBte i

| a. That certificate as ssaued to certify that the packaging and contents described m item 5 below. meets the applicable safety stanc'ards set forth m Title 10. Code
j|| of Federal Regulations, Part 71,"Packagmg of Radioactive Materiais for Transport and Transportations of Radioactive Material Under Certa n Conditions "

1 b ihis ceniv.cate does not reiseve in. cons.gnor eram compi ance witn any reauremeni ce (n. seguiar,ons oe ine u s. cenartment or Transpo,taison o, oin., il
| applicaDie regulatory agencies, includmg the government of any country through or into which the package edl be transported. I

I t
1 il
I 'l

3 THLS CERTIFICATE IS ISSUED ON THE BASS 3 OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION {a PREPARED BYf NJme and Addresst b TITLE AND IDENTIFICATtON OF REPORT OR APPLICATION

1 U.S. Department of Energy Aerojet Nuclear Company Report No. TR-466, |t
1 550 Second Street June 30, 1975. ;l

1! Idaho Falls, ID 83401 E

1 L

f .,g,d,[71,-9099 f
Ih a CONDITIONS s ...

This certdicate is conditional upon fuiteitmg the requdernents of 10 CFR Part 71, as applicable. and the conditions specified below

1| 5 1 . it-

fl (a) Packaging cy
'

! s f4 s
t

.

|i1! (1) Model No.O ATR - |,

9 '.. <> ||.,

'

1 (2) Description ;l-

fj j
~

,

~
'

f The inner container isTa'right parallelepiped 69-1/21nches x 26-13/16
inches x 6-11/16 inches,; constructed 'of-3/4-inch plywood, covered with |t

16-gauge steel. .The top'.and , bottom'are lined with high density polyethylene |||% m

:J| foam with 0.020-inch cadmium, plate.i Wood spacers covered with sponge il
!I; rubber an.d 0.020-inch cadmium plate provide separation < for four fuel ilc

i]l
l assemblies. Positive closure .it provided by a continuous hinge and7

;f twowire;sealedhingepins' provide (access. 7
f

'

t , .

5
|

-

f The inner 'c6ntainer is enclosed ,within 'an'overpack, 79 inches x 27 L

. ]! inches x 11' inches, constructed of 1-inch plywood, framed by steel il
1| angle members and: covered with 18-gauge steel. Aluminum, honeycomb il

!|I
I impact limiters are fixed to the ends of the overpack. Positivet

.f closure of the overpack is 'provided by'four hinge pins which are
g secured in place using 1/16-inch diameter cotter pins. The package j

1; weight is approximately 853 pounds. |

1 il

1; ||l. li
i

|I
J;

|1

1 I

I I

1, l
i

l' l
i

1 ji1

! I; I

I I

I I

I
'

I

! ||
i !. 440 |

| I
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I '

Page 2 - Certificate No. 9099 - Revision No. 3 --Docket No. 71-9099 B

i
I

II

| 5.- (a) Packaging (continued) ! l

! l ||
| 1 (3) Drawings j

| .The packaging is fabricated in accordance with Idaho Nuclear Corporation |
3 Drawing Nos, 035927, Rev. B; 035928, Rev. C; 035929, Rev. C; 035932,
1 Rev. A; and Phillips Petroleum Company Drawing Nos. ATR-E-1052, Rev. ~ |g|
1 and ATR-E-1053, Rev. C. i

|l1 I
j (b) Contents j

Type and form of mater;318 R egg |
(1)

1 Solid, unirradiet terial, as either c aQods or plates or fuel |I
I elements. Th{cincentration of the U-235 isoto' e must not exceed 700

grams per thear foot in each of the four compagnts. j|I
p

|
(2) Maximum ti of material per package not toyex Type A quantities

1 % tall 4(35 conte o to exceed 12,0
's per p(ackage. ||1 gg 4 ,J
I O j|l] (c) Fissile Clas(s (,

.
!

emaiptaike' hinkist t and the Etive fuel |
I '6. The contents mus

Wood spacers may Os use %y SitEiaqcomp{f,)sht t i . [ [" '# I
length must be completel .regior, L ; cad ' d covedd spacers. p

t.ed byrtid}l('.1Qat w I'

|7. general license pr{pionrj f 00{C- " "
5

ebyjapprovepfer use under the 1The package autho ir.cer M i
+f O |,

8. Expiration date: NoYmber 30,19b7.k[ ||

| 3 o i
Q REFERENCE h I

Aerojet Nuclear Company Report No. TYp466pu30gl9 .

3 FOR THE U.S. NUCLEAR REGULATORY COM ISSION g

i I
i I

bCharlesE.Ma'cDonNd, Chiefy g

| Transportation Certification Branch |
I Division of Fuel Cycle and i
I Material Safety, fetSS I

| SEP 0 61983 |Date:j y

I
| |

i
I
I<
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NRC FORM 41s U.S. NUCLEAR EEIULATORY COMMISSION
I CERTIFICATE OF COMPLIANCE I

s3>

| +io CFR n IFOR RADIOACTIVE MATERIALS PACKAGES

t a CERTIFICATE NUMBER D REVISION NUMBER c PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES

9100 4 USA /9100/A 1 3 g ;

kbl d PREAMBLE
| a This certificate is issued to certify that the packaging and contents described in item 5 below. meets the apphcable safet y standards set forth en Title 10. Code ( I

||
of rederai Reguiations. Part 71.* Packaging of Radioactive Matenats for Transport and Transportation of Radioactive Matenal Under Certain Conditions? [.

N{ ' b This certihcate does not reheve the consignor from comphance with any requirement of the regulations of the U.S. Department of Transportation or other f
| apphcable regulatory agencies. including the government of any country through or neto which the p6Chage will be transported.
| |E
l| I
N

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

a. PREPARED BY IName and AddressA b TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

E! Kerr-McGee Nuclear Corporation Kerr-McGee Nuclear Corporation application b

Ri Kerr-McGee Center dated liarch 16, 1978, as supplemented. E

[ Oklahoma City, OK 73125 |
E

N . n D f:
R; c ;OOCxET NuuBeR u I 3 /71-9100 .I

4 CONDettONS i s' a /

This certificate is conditional upon fulfithng the requirements'of 10 CF R Part 71, as apphcable. and 'the donditions specified below

t*
| Q: sq
f| s. (a) Packaging h '4 [
,\ -

KKP-20-4950 |i
- s

h|
'

(1) Model Nol: t
/

. ,
-,

I
H Q<

~ '

N. (2) Description f ''; (. F-

jhrg; .e, .m1 s '
N The container is a 4[950 gallon stainidss~ steel cylindrical tank f~

*! !supported by a truss-type ~ framework 1on a motor, vehicle trailer. The
~

||E1/4"' thick tank is~82-1/2",in diameter with ari overall length of 229" |
,| incidding the torispherfcal end bulkheads. Seven flanged, asbestos-

|E

'

1
4, gasketed access ports andia. bupture disk are. providsd on the top j

~

E
3< surface.1 The ~ tank fisjovered 'with-an aluminum shell enclosing 3"

} fiberglass insulation:"The'tsnk^ 1sJsupported by|bblsters attached to !.

a 238-1/2",x 96"'x 96" angle 7 channel 2and I-beam frame which is attached y

4| to a trailer at four points ( ', Excluding'the triiler, the gross weight iq

1, of the packaging is 55,000 pounds. . t,

y -3 x E
'

(
'

p (3) Drawings j-
'

-
,

j y es_ ,. 9 A . g

g, The packaging is fabricated according to Fruehauf Corporation Drawing E
No. BKY 9010-1, Revision A. The container chassis is described in Fy

| 9 Fruehauf Corporation Drawing No. B-ND4798, Revision B. I
li I

I i; #

f K

11 1

4 E

I 4 i
'

4 R

H
E

| t

1 i
1 1

i1 i=

I
i
i
I
1450
1

1
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# "# U~ ^M c roc ts s n s- CONDITIONS (continued)
l ( |
|
.l! Page 2 - Certificate No. 9100 - Revision No. 4 --Docket No. 71-9100

$

1

I

I; 5. (b) Contents
|

| (1) Type.and form of material
I
j (1) Uranium ore concentrate in a water slurry form which meets the !

1 requirements as low specific activity material. !

!
1

1 (ii) Solid residues in a water slurry form resulting from the chemical I
j processing of natural uranium concentrates to produce uranium |

y compounds. The chemical residue meets the requirements as l>w L

specific activity mater [between 5 and?7W ' ,ialQn$ the aqueous solution has a pFg

' V Uf
'

i;

g/s [[
l f+ N.7
%j (2) Maximum quantity of material per package -

g|| .N Q L

42,000 pounds - I

,/3 1g

1 6. Prior to each shipment',,an; inspection of the tankandysupporbframe shall be h.

. ,

1 conducted according to the* procedures stated jn',the',Kerr-McGee Nuclear Corporations
1 letter dated April 28,197841f'the , inspection feveals any deformation or weld
I cracking, the package shall ~ tiejremovedefrom serviceLuntil repaired. In addition,'

j a liquid penetrant' test of'tlietentire length 'of/ theiring to tank weld at the
'

bolsters shall,be conducted-in.*accor' dance witVASME, Section 7? Article 6, att -

least every 10',000 miles |(loaded)LIf,anygrackG as defined-in accordance with
n| ASME, Section VIII, Divisjon l',d Append 148dfarsgra;%UA'-93(ah' are detected,1

li the packaging shall betrepaired andlieinspected priorito use and shall be inspected
prior to each shipment 'th a ter

q Any defects shall . reported 'in accordan'cejwi,th{0 CFR $7.lj95.
g ,s. a4;th &
1, 7. If loaded, the conta'insr shall not be-lifted. V4

11 " f) h\l The package authorized by" thisf certificate shall be transported on a motor
[

8.
vehicle assigned for the sole!usedf. the,licens'ee.

m n nj,

l 9. The package authorized by this certificate is hereby approved for use under the
i| general license provisions of 10 CFR 671.12.1

|-

| 10. Expiration date: May 31,1988.
.
I
|,

I

I
..

I
I
e

I !

||

| 451t
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(''*f 'O* *'" CoNoiTIONS (contsnued)
t | | |

| 1 1

! O Page 3 - Certificate No. 9100 - Revision No. 4 - Docket No. 71-9100 i j

k 1

1 I
I E

q REFERENCES i
i N

i Kerr-ftcGee Nuclear Corporation Application dated March 16, 1978. E

.lI

i|| Supplements dated: April 10 and 28, 1978; and August 3, 1983.
|>n

q Ranchers Exploration and Development Corporation supplement dated October 19, 1978. b

| |
5 FOR THE U.S. NUCLEAR REGULATORY COMMISSION E

3 N

! 9AR RE 9 |
N rh il
|| \1 C arles . MacDonald> Chief ||
1 h Transportation Certiification Branch I

| p Division of Fuel Cycle [and |Material Safety,.ffiSS V ,4 x A; a SEP 2 61983) N 'A /)S , i
f a

'

y Date: /,,

IT-f g) N
4- ,

q r -em 'mg e- ,R f g?s gm< - o ,
, .

r - r, j l s j; | -
.,

%- %. nn pxi,n >f&~1k,Q%
1& 2.

> !']I Ui f 8."U1I LO

e u ma[',Rg)
o i

N y/ 4(jiW8

"g'>
'

,

l| 0'

.

s- ,. ,
;s m ,y ,,

, ,
| |
| I
I I
| |

! I I
I I
1 1

I I
I b
I I
I I
I |
1 u

!. |
i
I
I
I

k|
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NRC FORM sis U.S. NUCLEAR REGULATORY COMMISSION
em CERTIFICATE OF COMPLIANCE I
10 CFR 71 FOR RADIOACTIVE MATERIALS PACKAGES I

i
! 1 a CERTIFICATE NUMBER . D.REVIS4ON NUMBER c PACKAGE IDENTIFICAflON NUMBER d.PAGE NUMBER e TOTAL NUMBER PAGES g
3 9102 3 USA /9102/B( ) 1 2 |

12.eREAustE
I .. Tnis c.niticat. issueo io c.mry inai tn. packaging ana contents e.scriosa in item s eeio.. meeis en.appncani. safety standaros s i vortn in Titi. io. coo. I
| of Feoeral Regulations. Part 71. "Packagmg of Radioactiv. Matenals for Transoort and Transportation of Radioactive Matenal Under Certain Conditions." |
1 o. Tnis certivicat oo. noi renev in. consignor trom compnanc. ..in any r.auirement of ine reguianons of in. u.s. oeparim ni ce Transportanon or oiner ||
1, appucani. reguistory agencies. inciuomo in governm.ni or any country inrouan or into nien in. pacmas. wiii e. iransport.o. I
I i
i I
J N

3 THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION
|ga. PREPARED BY(Name and AddressA b TITLE AND IDENTIFICATION OF REPOr4T OR APPLICATION i1 j

1 Neutron Products, Incorporated Neutron Products, Incorporated application i
1 22301 Ht. Ephriam Road . dated August 31, 1977, as supplemented. l

@i1 Dickerson, MD 20753
1 ;N
I n OC 7c.DOCKEINUMBER b g.1-9,10,2-
3 # ,

*
4. CONDITIONS 1. V "' ( ,a.

inis certificat. is cono,iiona upon fuiviiimg in requirern.nts or to crR eart ri, as appucanie. ano ine cono.iicns specified b io. ,
II s. g3 "p

- |1 (a) Packaging N" V
1 T . . .d I

lil (1) Model Nor:, NPI-20WC-6 '/ "/ ie b' 3.s1 ) u ,j ' 'WN , Ff i |
.- t 3

3 (2) Description ",a3 Ocy; (s", gs .'
q ,m, f;n h c,s > jn e i

Asteel+ encased,leAdshieldedcask(ontainedwithin'a.00TSpecification
m

1
'

c I1

1 20WC-6'dooden overpacki .ihe'caskiis 24 inches in diameter with a 3/8- 1

inchthicksteel'sphericalishellan'dj;davityformedby,an8-1/4-inch I

ID by 3/8-inch thick'steelitubeQPositive closure of-the shielded |-

| cask is' accomplished.by bolted end covers a't'each endTof the cavity. y

| The maximum package,grossMightii|s: 6,000 pounds. J, y

%dgRK[kJQ&;'f Cq IV|
I (3) Drawing O" /' w -WN <r P I

.$ I

||
The packaging.is constructed ik ac'? M, /

/ . D /.
.cordance with'Ne?utron Products, |

N

4 Incorporated Dra,wi,ng No. 240010, Rev. C and DOT ^ Specification 20WC-6. p
s-| | - |

w

g. . I. .

l| % i

y |g ,7 .(s

t I
q! I
t |i

| 1

1 I
I I
n |
N

I
I I
I I
| |

1
I

I I
II
I |I
|

|
|
|
|
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CONDITIONS (cbntmuod) C

L

L i

Page 2 - Certificate No. 9102 - Revision No. 3 - _ Docket No. 71-9102 L ,

. I L
I [ i
i [ l

i 5. (b) Contents L !
I L

f (1) Type and form of material
[ |

| Cobalt 60, as sealed sources which meet the requirements of special h
1 form radioactive material.

|ti 1 E

1 (2) Maximum quantity of material per package [
1 C

.) The maximum activity shall;notTe @eed.9,500 curies. The maximum fi
~

tinternal decay heattinill not'exdeed.150l hermal watts. .tj

t \,V ' ~ L ,.9 t
1; 6. The contents shall be sec(ured in the drum assembly (Item ,11) so as to restrict r
lj movement in any directio'n to less than 0.25 inch by lead', . steel or tungsten full C

j diameter plugs and- spacers. [
$ % - .

[,

y 7. .The gross weight of/the' packaging shall not exceed 6,000 pounds-and the inner
[

1 shielded cask shallfbe snugifttting within the wooden'overpack., [

~

4

;.M N 9 / /ff
' '

1, > L i
4

1! 8. The packaging auhi5rized by this,scertificate is herefiy approved-for use under [ '

1 general license provisions of.10|CFR 971.12. 1 } ;J - v' L

C[}pril.kW.13. Expiration date: A .

%i'w! . 4 TQ WI.?Y
'!! ;; ~ g

J4) a kat
,-u

H. sr 's y 4' M [
n

Qvf}fpREFERENC7|
;, Q G J ! i j ,s [
;| g y c - ;; y; w;y;p

3,1,1977,%y [
(INeutronProducts,Incorp,orateddpplication'datedAugustmj; [v - v ,. +. <, +

|j Supplement dated: February /61 1978.
<4 Se m% [: "s
'' s'- 4 t

;; % iN t
,| ;| '/ F.0R THE U.S. NUCLEAR _ REGULATORY COMMISSION [

J ^ -1 4 .h P [:I f
,1 pt o

-_ - 1

Charles'E. MacDonald, Chief L

Transportation Certification Branch [
Division of Fuel Cycle and I

pMaterial Safety, NMSS
[

SEP n a 1983 t
Date: [

L

C

L

[

[

[

{

[

l____________________m__m_____m_________________m_J
[

L
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$$i CERTIFICATE OF COMPLIANCE

i FOR RADIOACTIVE MATERIALS PACKAGES |N
io CrR 7'

1 a CERTIFICATE NUMBER D REVISION NUMBER C PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES

i 9103 4 USA /9103/B( )F 1 4 !p

E2 PREAMBLE

|| e This certificate es issued to certify that the packaging and contents described in item 5 below, meets the appatCable safety standards set forth in Tatie 10. Code ;$
g! of Federal Regulations, Part 71,' Packaging of Radioactive Materials for Transport and Transportation of Radioactive Material Under Certain Condetrons ~ .|

b[ This cert <ficate does not relieve the consignor from compliance with any requirement of the regulations of the U S. Department of Transportation or other i

5 applicable regulatory agencies. including the government of any country through or into which the package will be transported f1

E i ii

R: |
g -

H!*'a"'" EPEES *Bv'rN,',' '* **S'Efdd"' ***'* ' ^ **''" ***''."'T7tE ANo'"c'E0$"c^fT 8N $$E,"OEff/2" CATION | |
'" " "' ' ''

i

g- a

g| Nuclear Assurance Corporation NL Industries, Inc. application dated | j
I 5720 Peachtree Parkway September 7,1977, as supplemented. {)d, Norcross, GA 30092

{!
i

H

U#U
c oOCarT NUMeER

!4 CONDITIONS
Thes certif cate is conditional upon fulfilhng tne requirements of 10 CFR Part 71. as applicable, and the conditions specified below I

i

hg' s

s (a) Packaging |trs:
W! (1) Model No.: NLI-6502 'Il

|

f]|
Hj

[ (2) Description
n Lt

E](i
A steel, lead, and depleted uranium shielded shipping cask. Its

E,overall dimensions are 33.5 inches in diameter by 130 inches long. The
< loaded cask weighs about 45,300 pounds. The wall thickness of the jj
g cavity and outer shell is 1/2 inch. The wall thickness of the inner i 1,

i shell is 1 inch. The main body of the cask is divided into two I{g:
g regions. The inner region, which.is a maximum of 5-3/4 inches thick, |1
si contains uranium shielding angles at the four corners, the remainder
N; of the shielding region is filled with chemical grade lead. The outer i
Wi (sacrificial) 3-inch thick region is filled with lower melting point I

i

I! 6% antimonial lead. The cask contains six (6) fusible " weep holes" i[
f around the cask at each end. This sacrificial region also contains 10 jr
g! layers of 0.018-in terne plate. The main body of the cask is equipped jt
g! with two (2) lids, one on each end. The two lids are similar in t

A|
$ construction, each being 24.5 inches in diameter and extending 5 I

inches into the cask recess. The lids, like the main cask body, I

Ei contain an outer sacrifical region (2" thick containing ten 0.018-in if
f terne discs with the remaining volume filled with 6% antimonial lead) g

g! and an inner region (4-5/8" thick) containing chemical grade lead. t
g The sacrificial region-in each lid is fitted with exterior weep holes. I
p L

# I

g!IE

i
I

I'- I

d il
i I
I L

I I
E I

t' t
il t
si i

l' 455 I
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CONotiloNs (continued)
. I lPage 2 - Certificate No. 9103 - Revision No. 4 - Docket No. 71-9103 I

I
I .

I I
'1 I
i 5. (a) (2) Description (Cont'd) g
1 1

'

.1 One lid contains a 1/2-inch drain line and valve. The other lid I
1 contains two,1/2-inch lines for a pressure relief valve and the other I
j line is capped. |
8 I
g The fuel rods are contained within an approximate ll-1/2-inch square p

1 by 128-1/2-inch long openwork basket constructed of stainless steel i
1 angle and strap. The basket has a full-length lid along one side, for i
1 horizontal loading, and a lid on one end for vertical unloading. A E

| vertical, stainless steel-clad _Boral poison plate divides the basket |into two, full-length halvis, 'and two
into the sides of the beiske't. ' ' ' *; partial poison plates are incorporated yg

||a vpV -4 . I1

1 A metal screen enclosure surrounds the package in transport to serve I
i as a sun-shadeland prevent inadvertent use of structural parts of the 1

| package, oter than the tie-down devices for securing the package to |
4 the vehicle'during transport. r

g
i W _ es - I

'
m

.) The casigests horjzontally on its integral supporting structure at I
1 each end and the supporting: structure .is~ bolted to a separate structure I

] attache $,to the decky the special tra;iler, provided for its use. |
3 (3) Drawings - N ~

|<

x;V F j ^' -

The Model No.'NLI-6502 sh"1 p'i
. |. .,,

National Lead Company Draw r}g[ rig}p.,, kage'is constructed -in accordance
1 ac i
1 Nos.jp l~

| h h[1h!dk ;1y;e' ) !
, . .

5 4

| 5797-P, lieb l *
'

/''Delails-Safet!yShiel'd; I
,

j 5798-0, rey.,1 "T,[ Cask' Tie 2Down !m
1 6502-01, Rev./5.s ' Basket Details V g-

1 6502-03, Rev.'4 A Latch and Basket Details 1
1 6502-04, Rev. 3''' Basket and, Lid Assembly Iaj 6502-07, Rev. 5

& *9 . Cask & % |
$

6502-08, Rev. 4 Lid Assembly and Details
y

1 il
1 1
1 1
1 1
1 1
1 1
1 |

| 1 I
i 1 1
! ] |
| 1 1
1 1 1

1 1
1 1

I

I
'

i

456
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CONotTIONS (continued) i
'

i
'Page 3 - Certificate No. 9103 - Revision No. 4 - Docket No'. 71-9103
y

I
I
I

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

Irradiated NRU-NRX aluminum-uranium alloy fuel rods enriched in the U- 1

235 istotope with the following specifications: 1

NRU NRX (MKl&lV) !
I

Number of elements per rod 12 7 I

Maximum U-235 conten "r,h>d REG,496, |550
prior to irradia (1.( r cm) (2.0 per cm)

Minimum average rnup, % 45 # 45

MinimumdecYtime, days 120 $ji 190 I
y & - '/ |

-

(2) MaximumgantitPof t,erial per package,

The maxkmum decay hiatt o'ad per3fackaj notato exceed'14,000 Btu /hr, I

1 % 4 } 3_ ,( package.( /
and 20,NRU fuel rods 3r 28 NRX fuel ro h |n %\ m |

(c) FissileCla$s . { I ,.],

Maximum number of pa,ck,dges., % b ' . * , 4 i
'

x &j(())h On
Per shipment g $

Mg g % i
L#nCJ y 4 % 1

<

Poison inspection and loading * of fuel,rodNmust $3ubject tJohe following I6.
conditions: V- b

U'dh.)p/- W|*! y//". I

'/g % ~
nce with Section VII- |

I

Poison inspection and' l(a) B.2.(B.)(3.) (pp. VII# oading of fuel rods in acc10 thru VII-11) of the a pli ion, and i3

(b) The package must not be lo d khNNw ch exceeds 75% of critical,
| determined by extrapolation to zero reciprocal count rate.

|
7. Dummy fuel rods consisting of empty aluminum pipes must be installed in every |.

fuel rod position not occupied with fuel.
I

I
8. The cask cavity must be dry (no free water) when delivered to a carrier for I

transport.
|
|

|

|
'

I

I

I

I

I,

I

I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ ___4 5 7
I

I

|
;

|
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CoNOlTIONS (continued)
' ' ' ' ' '' ~ * *

E

Page 4 - Certificate No. 9103 - Revision No. 4 - Docket No. 71-9103 i
i

' i
E

-|
E| 9. The cavity pressure relief valve must be tested at set pressure every twelve !

|g
|

j| (12) months. t
1| E

lj10. Additional contents in accordance with Nuclear Assurance Corporation application E

j dated February 17, 1982. Fuel rods must be contained within a fuel basket to j
j,Ig minimize damage to the rods during normal conditions of transport.

l' 11. Prior to each shipment, the Buna-N rubber lid gasket (s) (if opened) must be !'g
1

1 inspected. These gaskets must be replaced if inspection shows any defects or !Il; replace both gaskets every twelve (12) months, whichever occurs first. Cavity I

{i lines must be sealed with appropriate sealant applied to threads of pipe caps or |

g R { g Q, jplugs.

|Ilj 12. The cask contents must be-so , limited under normal conditions of transport that t
1 the dose rate will not exceed 10 mrem /hr at one meter from the external surface |i1 of the cask. V r) j

L il1 % e

f13. The package authorizk,by .this certificate is hereby approve'd for use under the f#

a general license protisions_ of~10 CFR 971.12.
~

I

|g
"

1; L;i 15 % . ') 'i.
--

|
;? O I

4.m /(j)4.' j.,
1|14. Expiration date:gMay 31,19886's

E1 i e, - - ( o em
,. y /1; q

-

I f t.> l4 .i 4;

;_dREFERENCES 4 7
. 5li '

4 r tw sO, s, I
&,

NL Industries, Inc. a dlicati6n[date'd dlipk Emble7 7 [ hh7I
'.'#.

@1i!
2% 15}') 'a % i1! .-

f Supplement dated: May(l's 1978.j .

j |.t: -

ji ,9 .,r.: ,\ 4 c -~ g

F,0R'TliE U.S. NUCl., EAR REGULATORY COMMISSION ,i
' . , '<

M y ._U -. s
; s+ X ;R4 f, ,

W [& |

f{
k, Charles, E.;MacDonald, Chief (Transportation Certification Branch g

y| Division of Fuel Cycle and gj
1 Material Safety, NMSS I
5: SEP oe pgg3 g

liDate: I
! 1 R

| 1 I
. 1 t
i 1 i
i 1 i

1 i
1 E

1 K

1 R

1 1

I i
I

'

5. , I;

R
I I
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CERTIFICATE OF COMPLIANCE

: ! u CFR T' FOR RADIOACTIVE MATERIALS PACKAGES |Ni

: I i a CERTwicATE NUMBER tt REVISION NUMBER C PACKAGE IDENTIF# CATION NUMBER a PAGE NUMBER e TOTAL NUMBER PAGES

; 9105 5 USA /9105/A 1 3 !g

| 2 PREAMBLE

j]|
a. This certificate is issued to certify that the packaging and contents described in item 5 below, meets the apphcable safet y standards set forth in Title 10. Code |

of Federal Regalations. Part 71.-Packaging of Radioactive Matenals for Transport and Transportation of Radioactive Matenal Under Certain Conditions? ,|
; b. Tnis certificare does not reheve ine consignor from comphance witn any reauirement of tne reguiations of tne u s. oepartmeni of Transportai on or otne, ;b

i apphcable regulatory agencies. mctuding the government of any country through or intc whsch the package will be transported I
'

:! f
A

i

| | 3 THiS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACMAGE DrSIGN OR APPLICAff0N g

||i
a PREPARED BY f Name and AddressJ B TITLE AND IDENTIFICAflON OF REPORT OR APPLICATION

! Chem-Nuclear Systems, Inc. I Chem-Nuclear Systems, Inc. application [
! 220 Stoneridge Drive dated March 4,1983, as supplemented. A

|| Columbia, SC 29210 h
IR L

| | 71-9105 $
c DOCKET NUMBER,

! j 4 CONDITIONS Ii

|:1 This certsficate es conditional upon fulfilhng the requarements of 10 CFR Part 71, as apphcable. and the conditions specified below

: j 5- (a) Packaging $,

f'i
h (1) Model No.: CNS 6-101 jn

- f'h (2) Description
B,

The container is an end loaded steel rectangular box for low specific if_ ig activity material held in secondary containers. The' container is con- !p
< structed of 4-inch thick steel walls welded to form a'34-1/2-inch wide j

[. by 41-inch high by 13-foot long cavity. Positive closure of the 4- t
!j inch thick by 42-inch by 48-inch hydraulically actuated door is it(; accomplished with twelve,1.5-inch bolts. Four lugs are welded to

p(!j, sides along the top. The package gross weight is.54,200 pounds.
n
h (3) Drawings it
a 11

{} The package is fabricated in accordance with Chem-Nuclear Systems, |[
i

h Incorporated Drawing Nos.: ;.
)o

|| 2000-D-201, Sheets 1 thru 7 Rev. C; and j
U 2000-D-202 Sheet 1, Rev. F i

|yf' I
!| (b) Contents il

|I|

q (1) Type and form of material li'i
Solid nonfissile irradiated metal hardware meeting the requirements

It for low specific activity materials, in secondary steel drums which ||

}j
meet the requirements for D0T Specification 7A ,'ackaging.

|N
|

] (2) Maximum quantity of material per package
il I

g

"1 Greater than Type A quantity of radioactive material with weight of g
1 the contents, secondary containers, and shoring not exceeding 6,000 g

pounds. The maximum decay heat must not exceed 10 watts. I
I
I

i I
J 459 Ij I
e, i
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CONDITIONS (contonued)
-

g

I r

If Page 2 - Certificate No. 9105 - Revision No. 5 - Docket No. 71-9105 t
1 t
'

L

h | I

li L I

J| 6. .(a) For any package containing water and/or organic substances which could g
'

li radiolytically generate combustible gases, determination must be made by
|g1| tests and measurements of a representative package such that the following t

li criteria are met over a period of time _that is twice the expected shipment |[
f time: {
d 'll
11 (i) The hydrogen generated must be limited to a molar quantity that would j

1| be no more than 5% by volume (or equivalent limits for other inflam- r
1 mable gases) of the secondary contaiger gas void if present at STP 1

f; (i.e., no more than 0.063 g-moles /ft at 14.7 psia and 70'F); or

f (ii) The secondary container Tad cask ca must be inerted with a diluent (T
to assure that oxyg'enfmu'st' be limit o,5% by volume in those portions j

1| of the package-which' could have hydrogen greater than 5%. tt I
|

Jj g b> / /s I

l For any packagq* delivered to a carrier for transportathe secondary container Lj

h must be prepartslefor shipment in the same manner in'which determination for
h|.3 as generation 'is-made. Shipment period begins when the, package is prepared

he expected-shipment time. ||sealed) andsst'be completed within twic/e
j

Qj V B' f/ ||1 r
1; (b) For any package shippedNithin 10; days of preparation, or w, ithin 10 days I

(| after vent'ing of drums-or'other secondary Cofitainers, the' determination in I

J]i (a) above ' seed not be'made', land .the,~ time ' restriction in (a) above does not |
%g Q-Q ',r

~

'[ ], g gapply. g N ia m - ..
1 7. Shoring cust be. ,.Jplaced' between' seconde containers and.the cask cavity to |

Ji prevent movement d ring nonn'al condit' 0 f transport,- 4 I

e$itminimugyteldstrengthofIc re b m0 t8. The twelve,1-1/2hdoor

j% n g/ j e.]f 4 fgI y ;3 130,000 psi. <

v c\ |1

l 9. The packaging must be. marked in the area of each lifting. lug giving the restrictions I
1j on use of the lifting fugslas specified in Revision Moh 1 of Section 2.4.3 of lj l, the application. The lifting lugs must be made inoperable as required by Ii

'

y

}f
10 CFR 971.45(a), e7 4 ,.h A ? || m rr H

1| 10. The package authorized by this certificate must be transported on a motor |j

1|
vehicle, railroad car, aircraft, inland water craft, or hold or deck of a seagoing
vessel assigned for sole use of the licensee.,

i l I
|

| 11. The package authorized by this certificate is hereby approved for use under the |
1 general license provisions of 10 CFR 971.12. ;

12. Expiration date: December 31, 1988.
p I
1 1
1 1
1 I

l

}

] 460'
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CONDITIONS (continued)
l I
I Ig Page 3 - Certificate No. 9105 - Revision No. 5 - Docket No. 71-9105 y
I J
I 'I
I 'l
I REFERENCES !II ,1
1 I
gj Chem-Nuclear Systems, Inc. application dated March 4,1983. ja
I: !I
l' . Supplement dated: September 30, 1983. |II I
I FOR THE U.S. NUCLEAR REGULATORY COMMISSION II
I ,1
I 'I

0 .3: >

li pg
)I

(} ^ dChael'es-ECHicDonald, Chief
,

l|l Transportati6n' Certification Branch .I

|i
.

!|y(3
|

.
Division of Fuel'C'y'cle and i

l Material Safety, NMSSi

| JU U 2 m Q Qp f||g
,

t| oate:
'

,

ew e 2

/,/w/:uS:. o
< q, z 3s

p a .It 8s .
g r 5

- .

%y (n |,. % i? W .
|ii i )q / ( $' i V f,

}.--- |[ i Y,f f'
,

|| u, !,|%,,{J3M.TR+IW :. >.

n c a,;,

j ',. A |
.

( h ' q i h ? " |'' g W ,,y G2
r'';, 5 : i

| >;|1| & "

4 .sy .%auy/ t /j gh (y ;I
! I I

|j $o .

||!

I s-
!

! e-

!

$, 4 s_ s, & it
n n n ,

i, ,i
lj i
I, I
l' I
I I
I I
I I,

1 I
|| |
q i
i I
I I,

I I
I I
l Ie

'
I, I
l

'

I
I I
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ton = CERTIFICATE OF COMPLIANCE U.S. NUCLEAR REGULATORY COtetelSSION |I:,NRC FORM sie i

io crR n FOR RADIOACTIVE MATERIALS PACKAGES I:

! i a ctRiincATE NUMBER D REVISION NUMBER c PACKAGE IDENTI,1 CATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGEf i
' 9107 2 USA /9107/B(U) 1 2 I 1

1 PREAMBLE {

f[f a Tnis certificaie is issued to certify that tne packaging and contents desenbed in item 5 below meets tne applicable safety standards set forth in Titi.10. Cod.

I- oe r derai Reguiations. Part 71. *~ Packaging of Radioactive Matenals for Transport and Transportation of Radioactiv. Matsnal Under Certain Conditecns " .

j

l|
| k ib. Tnis c rt,vicai. does noi r.iiev. in. consignor erom compisanc. ..in any requirement of ine reguiations ov in u s o.partment or Transportation or otner

appiicabi. r.guiatory agenci.s. inciud. rig in. go..rnm.nt ce any country enrougn or into on cn in. packag. .iii b. iransport.d 1 l
|j C

3

l| L |i

* '"'* *'"'A'EE*Bv'E*a'**"a'iff" 's"? ***'' ' ^ **"" ^"*"*."'ifE 4To'"o'E0Ec^fr'OTEME,"O T OA'fE"c4 TION-'' ' '*
a P EP*

]1 Technical Operations, Inc. Technical Operations, Inc. application dated ||
-

1 Northwest Industrial Park December 30, 1982, i<
% Burlington, MA 01803 |i
t :.

f !I"

h * c 00CKET NUMBER .f.! #71-9107
m

T. 4 - e j[

! L*

'1
, . .g4 CONDITIONS

Tnis certificate ss conditions upon vuivaiing in, r quir.m.nts of 10 CFR Part 71. as applicabi.. and in. cond$ons specified below {(
1

I<;f n '- e'

1, s - v

M|
(a) Packaging k '

;i1 -
,

j m '/ i,
di (1) Model No'.Y 771 . <;~ 1

*' it
1 w ~

.

c ic

f (2) Description
_

(,, , ij'

| | ;)
. ut O l1 x

M The Model No. 771 shipping container,is designed for use as a source li
i

change'r,- storage ' container: and Type 1 B ~ Shipping ' Container for radiographic h

[l
3 sources;in special form.wThe capacity of the container is 110 curies
f' of cobalt 60 as special fonn.; ; The container will accept certain i
y Tech / Ops wire mounted radiographic' sources which have _been deemed to li
i meet the requirements of_special fform'.D The Model No., 771 Source ||
lj Changer measures -23 inches long,' 24 inches wide and 20 inches high. L
i The radioactive source ' assembly is shousedjin a Zircalloy or Titanium I;j

f "S" tube. The,"S" tube is surroun'ded by depleted uranium metal as h
y! shielding material. The depleted uranium shield ' assembly is encased

; f in a steel housing. The void space between the depleted uranium [}[

| ij shield assembly and the inner container is filled with a rigid polyurethane I;

i 1 foam. The gross weight of the container is 690 pounds. I
4; l.

4

'

I 1 I

1! l-
t I

i! II .
f' il
n l

i
i L
I l

l
I|| [

t(!
[-
i

i|
l

| I

11 I
l
I
(
(
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"W # # # # # # '"?"* CONDIT|ONS (continued)

'

Page 2 - Certificate No. 9107 - Revision No. 2 - Docket No. 71-9107
|

C

k \

[
1

| 5. (3) Drawing k
1 {
} The packaging is constructed in accordance with Technical Operations, ;C

] Inc. Drawing No. 77190, Sheets 1 through 6, Rev. O. f
l[

] (b) Contents |t
1 ![
] (1) Type and form of material it
1 C

1 Cobalt 60 as sealed sources that meet the requirements of special form C

l radioactive material. k
? a RFor F
j (2) flaximum quantity ofshahrial per pabiIage I

r
3 r \, ' AQ 'l

110 curies h * /s C%I1

[J A
] 6. Source assemblies fortuse in this packaging are limited to-those assemblies as (identified in SectiorDl-3..of Technical Operations, Inc.-appi,1 cation dated p)
3 December 30,1982.O) NN 4' f ' 4.- t

Qj D% MN l1

dj 7. Nameplates shallibe fabricated'of materials 3ca able#ofresisti@thefiretest~
[

,

dj of 10 CFR Part 71'jnd maintain {nh their/legibi i j O L

l| 8 The packaging autliorized by thi's certififal,\,i eby approveCfor use under f
C ?D/ 5 4.Il e.

thegenerallice'dieprovis, ions 3fi CFRJA12#G /,/,j %
rji (j) W^ g, {

' p" c ,f q ,- [

|| 9. Expiration date: Februar"yl29bl988~ ]
' y [

ig?g-

k| Q@
n b 2fr | .

! % C

'ifN$ 7{RE] 3 @ (7:

licationda#$d edder[bI,1982Technical Operations, Inc a t

N /T FORTHEU.S.NUCLEARDREGULATORYCOMMISSION L

| / \ C

|| k"Q'e4.ATA
6 dr [

i
|| Charles E. MacDonald, Chief (i

Nj Transportation Certification Branch (
1 Division of Fuel Cycle and C,

|1 Material Safety, NMSS f
| u SEP 0 61983 (
; I Date: F

| I [

I (
i | C

! I L

I (
I (

| I (
-

a t

'
I l
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"" "# "****"I Ie$ "" CERTIFICATE OF COMPLIANCE
|

io CFR " FOR RADIOACTIVE MATERIALS PACKAGES

1 s. CERTIFICATE NUMBER b REVISION NUMBER c PACKAGE BOENTIFICAT!ON NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES g

I 9108 6 USA /9108/A 1 3 1 '!
l t eREAMatE I
I a. This certihcate is issued to certify that the packaging and contents desenbed in item 5 below, meets the apphcab6e safety standards set forth in Title 10, Code i
I ' of Federal Regulations, Part 71, * Packaging of Radioactive Matenals for Transport and Transportation of Radioactive Material Under Certam Conditions " 1

II b Tnia certificate does noi reueve ine consignor erom compnance wien any requirement oe tne reguiation of tne o s oopartment of Transportation or otner
I apphcable regulatory agencies. mcludmg the government of any country through or into which the package will be transported. I
I h

| I
!

|I
I
I ' '."'*EE"EES^s'A' .'**"aJ' Add " 7LEJ

" " ^ ' ' ^ ^ ' " ^ ' " " "^ " ' "
tt T E F CAT EO CATION

|1
1

I Chem-Nuclear Systems, Inc. Chem-Nuclear Systems, Inc., application |
| 220 Stoneridge Drive dated May 31, 1983, as supplemented. l

j|| Columbia, SC 29210 |

. c oOCEE NUEeRI ,2 / 71-9108 || ~

4 CONDITIONS \ R , , ,

This certificate is conditional upon fulfilbng the requkements of 10 CFR Part 71, as apphcable, and the conditions specified below

q s. I*
,.,

| (a) Packaging ry |
.Iil -

; I (1) Model Ndd CNS.6-75 1<
'

I wi . ' . I.''
'

II (2) Description - s

.- ,- (c# II ~ '

,

8 The packaging is a stiel' encased, le'ad~ ihielded right; circular cylinder |f for low _ specific activity radioactive paterial. The outside dimensions i
a are 62 inches'in diametedbyc86-5/81tnches long and the cavity dimensions |

I are 53!inchescin diameterj by 74-1/2.| inches 'long. The 3-1/4-inch i

annulus betweenithe oute':3/*4itrichiand inner 1/2-inch steel shells is1 r i
II

filled Q1th lead.$7:^3, inches;ofElead ~and a 'l/4-inch! outer plate.XThe, base plate | consists,of a 64-3/4-inch square|| l-inch liuter plat The

I cover consjsts of a 1 inch'st' eel outerjan'd a 1/2-inch thick steel |,

inner plate,with 2-7/8 in' hes of lead 'shfelding.', A secondary cover, I| 1 plugging the 20-inch central -o;pe,ning in the cover, is constructed of a
c

I I'

i 1/4-inch outer. Mate,1-1/2 inches of lead,'a-1/2-inch plate,1-3/4 I
N inches of lead and aJ/4-inch inner plate. The covers are Neoprene I

| gasketed and secured' by sixteen, 3/4-inch and eight, 5/8-inch bolts, !i
-

q respectively. The cavity is vented =through a 1/8-inch plugged tube i
I through the cover and drained through a 1/2-inch plugged tube at the i
I bottom. Three lugs on i.he cask sides, cover ribs and secondary cover i
I are provided for lifting. Four lugs on the cask shell are used for I
N tie-down. Package gross weight is about 41,300 pounds. |g

d i
I (3) Drawing i
I I
I The packaging is fabricated according to Chem-Nuclear Systems, Inc., I

| Drawing No.1036-D-01, Sheets 1 and 2, Revision M. |
l

1 1

I I

I I

$ I

I

p i
| |
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""f"'"'- cONOmONS (continue @
. NUCLEAR HEGULATORY COMMISS!ON

,

Paga 2 - Certificate No. 9108 - Revision No. 6 - Docket No. 71-9108 |

|

'

I

|S. (b)' Contents

(1) Type and fonn of material
{

g Dewatered or solidified waste meeting the requirements of low specific h
1 activity material in secondary containers. [
l [
l (2) Maximum quantity of material per package [

| Greater than Type A quantity of radioactive material with the weight L

q of the contents, secon oi shoring not exceeding 10,300 :

I pounds. The deca 5 d 20 watts.

atecombustiblegases,determin)a
fning water and/or organic s b tances which could !;I 6. (a) For any package c

n must be made by hI radiolytically

| tests and meas ents of a representative package s hat the following i

ria are over a period of time that is twicy t xpected shipment

I $4 d [
l (1) The gen genera ist Abit d 'A molar qddity that would (tl be no~ e than SF lume r 6q w limits f other inflam- [y'voidifI mable es) of th'e: ofnda codai s sent at STP li i

TeY/1if 14.7 ps,ia ag0*F); or ((i.e.pomor ha 6. g

I (ii)These@da ,ta,i Wh@ a s i < a ,tymus iner with a diluent f
'

I to assure tha mu > t l li r to 51%<volu in those portions [

of the kage@ co$ $ m e u ater t 5%.

g For any packa Jeliv a ( for ~ 1 sport, secondary container
[

: g mustbeprepareeforshipmen I ate ; er i determination for [

,

4 I gas generation is, e. Shipmen ~6d begins w he package is prepared L

j (sealed) and must pleted within twice the cted shipment time.
{

i

| (b) For any package shipped wh phration,orwithin10 days (
; y after venting of drums or oth e a containers, the determination in

[
q (a) above need not be made, and the time restriction in (a) above does not (
l a pply. [
l [

l 7. Except for close fitting contents, shoring must be placed between the secondary [

| containers and the cask cavity to prevent movement during normal conditions of (
g transport.

[
'

l
(

8. The cover lifting lugs must not be used for lifting of the cask and must be [ j
plugged or covered in transit.

[
'

| 9. Prior to each shipment, the packaging lid seals if opened (or if the security (
n seal is broken), shall be inspected. The seals must be replaced with new seals
L if inspection shows any defects or every 12 months, whichever occurs first.

' |
10. Prior to each shipment, a detennination must be made that closure seal replacementi

is current with the seal replacement schedule. I
i

|| 4ss

!.
---------------------- - _ _ _.. ........ ... .

|
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| "Y' " '"^ conomous < continues >
'

I F

j Page 3 - Certificate No. 9108 - Revision No. 6 - Docket No. 71-9108

i @ l

![
] 11. The packaging must be leak tested at least once every 12 months in accordance
j with Section 5.2.1 of the application. i[

It]
!

i 12. Fabrication of additional packaging after October 31, 1983 is not authorized.

[{t[
|

L1 13. The package authorized by this certificate must be transported on a motor
j vehicle, railroad car, aircraf t, inland water craft, or hold or deck of a seagoing
j vessel assigned for sole use of the licensee. !t
1 t
1 14. The package authorized by this certificate is hereby approved for use under the L

]
general license provisions of 10 97glg.

15. Expiration date: Septem e r 1988.

D E1 ,

] REFERENCES U L

1 4 [
1 Chem-Nuclear Systems, {p4;orporate application dated May 31[1983/ L

Supplements dated: S mber ;andJagary27

1 q FOR't'HE{U. } $ ,b LEAR REGULATORY COMMISSION t
e_ V t3 ,

d - $ L
r g

b- L ';

e

'd habon'id*Chier
k1| hj it}onCett'ificatic Brar.ch

14sdria '4uelitycle aqy) '[e 6f
l M g'b1'

5aftb,NMSSg lg
i Date: /

l' O 0 !

j 'f * * 7,4 4 t

f, a
, c
I t
1 t
1 L

J L

J ,L

Ifi I

1 L

I r
i i t
| 1 [

: i L

1 L

i [

[

1 [

l L

i l
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NRC FOAM 618 U.S. NUCLEAR REGULATORY COMMISSION
rua> CERTIFICATE OF COMPLIANCE L-

|I
io CFR n FOR RADIOACTIVE MATERIALS PACKAGES

C
i 1 a.CERYlFICATE NUMBER D REVISION NUMBER c PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER . TOTAL NUMBER PAGES

9110 ~ 2 USA /9110/B( ) 1 2 !r
'

2 PREAMBLE |C
| . in.s c riiricar... su.o to cenay inat en.pacmaging ano cont nis o.seno.o in item s e.io.. m t in.appocani. av.ty siancaros seivortn m r.ii. io. coo. ji
' of Federal Reguiations. Part 71.'Packagmg of Raoioactive Maienals for Transport and Transportat.on or Raoioactiv. Matenal Under Certain Conditions " [

In in,s cenaicai. oo. not ren. in. cons.gno, erom compnanc. ..in any r.quiremoni on in r.gurations or in. u.s o.panm ni or r,ansponation or otner
; appncamie reguiatory ag nc. . nciuoma in. governrneni ov anv country inrougn or .nto .n.cn tn. package . ii ne iransporteo. >

|li
,

| jr
-

1r
! 3. THIS CERTIFICATE IS 8SSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICAflON

PREPARED BY # Name and Address A e TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

Magnaflux Corporation Magnaflux Corporation Application |t
7300 West Lawrence Avenue Dated February 16, 1978, as supplemented. lE

f. Chicago, IL 60656
I ii
! 71-9110 y. DOcxEr NuuBER .

4 CONDITIONS .

{. Tnis cenaicat. .. cono>tionai upon vuivanna in, requir.m.nts or to crR pari ri, as appocani.. ano ine cono. >ons speciti.o meio.

j (a) Packaging [
5

,

r.

! (1) Model No.: MX-IC-100 4
! ~ ~ ji
| (2) Description l

i

i|l
'

The isotope camera is' a uranium-shielde'd, cylindrical,~ stainless steel
container 6-5/8 inches in diameter and 6-3/4 inches long. The special g

i

' form source is held in place inside a titanium or Zircalloy "S" tube s

,
by a stainless steel: cable secured with'a key-operated locking device jt

k on one end. A cable-restrained: spacing plug is attached at the other ||
~

k end of the "S" tube. The."S" tube. is surrounded with' depleted uranium I

[ metal as a shielding material. $The~yoid space between the uranium and f;|I

isteel shell. is filled with polyurethane foam. A carrying handle at g

h the top and a base plate are provided. The gross' weight of the container i
d is 49.5 pounds. t^
ji g

. 4

k (3) Drawings I-

i >
N |
h The packaging is constructed according to Magnaflux Corporation Drawing i
d No. C-211626, Revision Dated 2-9-78. I
i; t
i >

i l
i! t
d, I

t
t

z r
Im
t

1 t
1 |q

|
k
I
I

I
i I
i
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' ## ~?** CONOSTIONS (contonued)

'

[Page 2 - Certificate No. 9110 - Revision No. 2 - Docket No. 71-9110
l-

t
I t |
| t

(,|5. (b) Contents
I t
j (1) Type and form of material |
| t
# Iridium 192 as a sealed source that meets the requirements of special V

[j form radioactive material.

| (2) Maximum quantity of material per package h
1 1

1 100 curies. tBREG ri

materials capa le, ,1 6. Name plate shall be fabricate [@ i

hlrling their legibility.qf pesisting the fire test
[j 4,of 10 CFR Part 71 and ma

j 7. The packaging authorized'by this certificate is hereby apphved for use under h
1 the general license p?o' visions of 10 CFR 971.12. , _ gO t

8. Expiration date: u$e3,$988.

REFER $NUES b
/ / : ,<1 0 Rd e .

Magnaflux Corporation application (#dt (Februaryll 978; L

G r,
. #3 [-Ap ji 27,Q978.g Q

' t'
,

,
r3 Supplement dated:

r&#eg e ,

-

?.y ' , y',g m -

%j
F~ ., T (-

O v I NUCLEA.R' REGULATORY COMMISSION g,g ~

e% g:' ~~/' |& (
-

h Char es E. MacDonald> Chief (h Transportation Certification Branch t
* ision o Fudt' Cycle and [# ,.patdialfafety,NMSS l

"

SEP 061983
I

Date: I

e
i
l

i

t
I

L
t

i

! l
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"" ""''*"E "" CERTIFICATE OF COMPLIANCE
| to crR " FOR RADIOACTIVE MATERIALS PACKAGES I

i e cERTWICATE NUMBER b, REVISION NUMBER c PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER e. TOTAL NUMBER PAGES

9111 10 USA /9111/A 1 3 |
t rRE m Bte i

I a Tnes certiescate is issued to certify that ine packaging and contents described in item s beiow. meets the apphcable safety standards set fortn in Titie io. Code I
g . of Federal Regulations. Part 71,' Packaging or Radioactive Materials for Transport and Transportation of Radioactive Materiai Under Certain Conditions." |

I1 b This certificate does not reheve the consignor from comphance with any requirement of the regulations of the UA Department of Transportation or other
| apphcable regulatory agencies, includ.ng the government of any country through or into which the package will be transported. I
I i
| i
I il
I * T*JEES^a'r'$,',ie .'8 ",'."' ***'* ' * **''" ^*^'"'*."'TTE fdo'"'ET/cfT cE*SS"oEo'R''*!e?icArioN il

**" ' ' "

I,

i| Chem-Nuclear Systems, Inc. Chem-Nuclear Systems, Inc., application NW
I 220 Stoneridge Drive dated June 29, 1983, as supplemented. I

j| Columbia, SC 29210
'E

- t' DCn 71 9111 IR e oocuttNuusem t t , is

j| coNomoNs ,s v e o
This certificate is conditiov.s upon fulfdhng the requerements of 10 CFR Part 71, as apphcable, and the conditions specified below

| (a) Packaging [ Q |
'

'

| (1) Model Nob CNS 6-80-2 and CNS 6-80-2A ff k |

[h(2) Descri tion N _

/ O2 O I;. -6% . JOv.I
I A steel encased,lldad- shielded cask for solid radioactive material I

|meetin the requirements for. low sp'ecific5 activity material. The
'

overal, dimensions; of othe casicar.ey-1/2-inch, diameter by 78-5/8-inch i

n height. The' cask consists.of two concentric, carbon steel cylindrical |

shells ! surrounding a'4-1/44ih,h [d the 1-inch' thick-QThe 3/8-inch thickc t31ckilea(shield. Ii
inner shell hasta 59-inch IDyan outer shell has a Ni
70-1/24f nch 00;{the. base 1.c[onsist's ' A , inch' thickIvelded steel platesI8 4

| of 60-inch diamete'ryand'7041/2;ih diam 6ter, and4 stepped welded lid |
comprised.of two',' 4-inch thick'steeljplites conf.ajning a centered ifg

g 29-inch diameter seconda'r'y", lid .offsimilar cons (ruction with an additional I

1-inch thi' k/ upper plate. The'Jdontainment cavity is 59-inch diameter Ii c
i by 58-inches"high. Closure of the primary (lid is accomplished by i

NI eight, 1-1/4-inch bolts or studs and nuts. Both lids on Model No.
| CNS-6-80-2 are sealed ~using silicone 'is'skets. The secondary lid has a |
'g redundant Neoprene seal." Both lidi on Model No. CNS 6-80-2A are y

q sealed using a double 0-ring configuration as shown on Drawing No. C- I
H, 110-D-0020, Rev. . A plugged drain port is located at the cask I

j
i bottom. The cask is lined with 12 gauge stainless steel. Three lift I

| 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 |g

| for tie-down. The package gross weight is approximately 51,500 pounds. I

I I

I (3) Drawing i

I I

| The packaging is fabricated in accordance with Chem-Nuclear Systems, !
g Incorporated Drawing No. C-110-D-0028, Sheets 1 and 2 of 2, Revision A. i I

,

l | | 1

'

$ I

I

h |

I I

q l
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|" * " " " " ~ ""3 * "" - conomous (cbnrinued;
.

.
. . I

-Page 2 - Certificate No. 9111 - Revision No.10 - Docket No. . 71-9111 I
I I )'

. l
| l

|
5. !

.

-(b) Contentsg

l .

. I '

1 (1) Type and form of material N

I I.

| (1) Greater than Type A quantity of byproduct material contained in j
g solids and solidified waste, meeting.the mquirements for low 'j
g specific activity material, in secondary containers. ;

'

I .

;I
I

I (ii) Greater than Type A quantity of byproduct material contained in
lI activated solid components meeting the requirements for low
i|| - special activity materiah. Eni I, na(2) Maximum quantity of.:maferihl per package. r |

|| eV ksd , I|
I Greater than Type A quantity of radioactive * material with the weight Is
I of the contents, secondary containers and shorin'g not exceeding 7,500 I

|| pounds. .The. decay heat load must not exceed 60 watts. The contents
g may includs fissile materials provided the mass limits of 10 CFR 971.53

|yE
'

are not tixcee'dedh Ia ,g,m ,-

4 ib.fx , 'eg |i
(3)- For any packa/ge containing waterrand/or organic substances'which could |In

I 6.
I; radiolytichl,1y generate iceNstible gases,$ determination.must be made by ;u

j|
!

f tests and iiidasurements of, a (representative!peckage such that the following |

criteria aye, met over a, period of-time 7thatsis"twice the Teipected shipment j
~FQ iIgMq time: i' c,a -'

!g
x< 4

Nb , % | l@.
The hydrogen generated nu;stsb|e| limited to a; molar quantity that would3M 1 V @I I

;ll (i)j

be no ise than15%>by yolube i or |II
nable gasss) of?thd3secondd/c(cor[ equivalent limitsffor other inflam-||| itaisfr; gas void 1f)present at STP
(i.e., n6 more than 0.063'g'-moles /ft f atil4.7 psi,a? and 70*F); or !;g

(ii)Theseconda,ry,.containerand'|c'ask'cavitymust.,be}inertedwithadiluent NT .~ ~ % |yy " ?! b .

'I
;
I,

I to assure thatf6):ygen must be limited to 5%|by volume in those portions I'

i of the package which, could have hydrogen greater than 5%. E

| @ f. J., .,N P- !|
g For any package delivered to a* carrier for transport, the secondary container y

q, must be prepared for shipment in the same manner in which detennination for g

||
gas generation is made. Shipment period begins when the package is prepared I

I (sealed) and must be completed within twice the expected shipment time. I'

I I

| (b) For any package shipped within 10 days of preparation, or within 10 days !|
g

'

.after venting of drums or other secondary containers, the determination in j,

q (a) above need not be made, and the time restriction in (a) above does not I
'

I apply. I
I I

II 7. Except for close fitting contents, shoring must be placed between secondary|

| containers and the cask cavity to prevent movement during normal conditions of |i

q transport. g

P 1

, G. The cavity drain line must be sealed with appropriate sealant applied to the |

| pipe plug threads prior to transport. |
! I I

I 470
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| conostsons (continues)
1 I

g; 'Page 3 - Certificate No. 9111 - Revision No.10 - Docket No. 71-9111 |
P I
I| 1
I I
l| 9. Packages must be leak tested initially and at least once every 12 months. A i

i

!! test shall be used. The cavity or volume between the double j
pressure- drop (Model No. CNS 6-80-2A) shall be pressurized to 14.0 psig.g! 0-ring seals Seal !g

|| acceptance cust be based on no observable leakage over a ten minute period using ||

|8lj . a pressure gauge with a maximum graduation of two pounds and the pressure I
N supply line disconnected from the cask and test fixture. ;i
E!

||H|! 10. The package authorized by this certificate must be transported on a motor
g| vehicle, railroad car, aircraft, inland water craft, or hold or deck of a seagoing i

b
s' vessel assigned for sole use of the licensee. !g

Ri e:. p
H! 11. Tha package authorized by thisJcertificate fis' hereby approved for use under the ,H

f general license provisions of 10 CFR 571.12. j,

12. Expiration dated: October 31, 1988. [!! jj! V

.4,|
'

- f,N
- REFERENCES

,
_

|[' Chem-Nuclear Systems,' Incorpora'ted ' application dated; June' 29, 1983.
'

. 1 1' ;n
g| Supplement dated: September 19, 1983. \

~
.

g ji,

_._. , , . jidi
( . .. .--

,

'

,)

Wi FOR :THE U.S' NilCLEAR REGULhTORY COMMISSION |N
>R, ;; i ~

|!
^ 5'<! . m |$

%|

~i 9 | [ ; h0dg zdSignedWI t % i

| ? ' n.kodesansti Y |
^'

Charles E. MacDonald. . Chief I

| | Transportation Certification Branch j
ji Division of Fuel Cycle and y

: Material Safety, NMSS g

! |-s

| Date: July 12, 1984 I
- I

g! I
E! I
N' N

i i

i I
d I
N |
n >
| |,

lj N

1 N

il |
| |
s I'

| |
( |
t i
4 E
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NRC FORM 61s U.S. NUCLEAR REcVLATORY CcMMISSloN

CERTIFICATE OF COMPLIANCE Eaan Iio crR r' FOR RADIOACTIVE MATERIALS PACKAGES t
{ 1.a CERTIFICATE NUMBER D REVISION NUMBER C PACKAGE IDENilflCATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES

'
9119 4 USA /9119/B( )F 1 2 | l

Nt eRE*uBtE
| a Thrs certshcate is issued to certify that the packaging and contents desenbed in item 5 below, meets the apphcable safet y standards set forth in Title 10. Code |
| of Federal Regulations, Part 71, ~ Packaging of Radioacteve Materials for Transport and Transportation of Radioactive Material Under Certain Conditions " | ,

l |'
b Tn. cenie.cate does noi ,eneve ine consignor f rom compnance witn any requiremeni ne the reguiations of tne u s. oepanment of Transportation or orner i

apphcable regulatory agencies, .ncluding the government of any Country through or into which the package will be transported
IN
If

;
Il

"==/==sv> = * * *^"" *"*"=t ===== rJ=A . in
"

y N

U.S. Department of Energy Safety Analysis Report for BAPL 5910 Birdca s i
i Division of Naval Reactors shipping container dated February 27, 1968. W

|j Washington, DC 20545
t

e oocxET NUuBEn - 71-9119 I
4 CONDITIONS j!

rnis cen,ticai. conditionai upon tuirai.ng ine requirern.nts oe io cr R part ri. as apphcabie. and ih. conditions specivied beio.

j5 N

. (a) Packaging i
! |I

(1) Model No.: BAPL 5910 Birdcage il'l
(2) Description |

N

| The BAPL 5910 Birdcage shipping container consists of a steel or i
I aluminum box mounted in a slotted angle frame. The inner container is I

a14gaugesteeloraluminumboxwithahingedandgasketed1{d. The I
j!

cross section of the box is variable but may not exceed 20 in . The
| box is centered in the outer: frame with bolted sections of steel i
l angle. Both the box and the angles enclosing it are sealed with 3/4" g
' steel banding. Aluminum boxes must be completely enclosed with steel. I

The outer frame is 2 feet square and from 5 to 12 feet long. The I

frame is constructed of slotted steel angle 3-1/8" x 1-5/8" x 0.104" I
Iand is fastened together with 3/8" diameter bolts. The weight of the

loaded package varies with the length of the birdcage; a typical |
weight is 375 pounds for a 12' birdcage. g

I

(3) Drawings 1

I
I

; The packaging is constructed in accordance with the description and
,

drawings contained in Bettis Atomic Power Laboratory Safety Analysis |
;

| Report, WAPD-0(A0)-4191, dated February 27, 1968. i
l
I
I

I
I ,

! l
! I

I
'

I
l '

I
I

I
I
I
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CONDITIONS (continued)
'' , '' '

; ;N ' = * ' '

|I
| l

'

Page 2 - Certificate No. 9119 - Revision No. 4 - Docket No. 71-9119

| gt -
\n|

.

-

|I
'

,1

|| ' 5. (b) Contents
l' il

-

!!N (1) Type and form of materialI !g

| Unclad alloy filters and clad fuel elements or fuel assemblies containing |I

I,

g U-235. l
I il
N (2) Maximum quantity of material per package

i|
i

i

II
1,900 grams of U-235. The contents of the inner container is limited |t

N

|j u|

to 9 pounds per foot of leng+gA c G t
ofptheinnercontainer. {1

4@a . I<g (c) Fissile Class 1 -III ,8
m eb NG, ?

1

I Maximum number of pick * ages per '/'
||!| shipment y 16
!

| e
. f)o

y 6. The melting point of the con. tents shall not be less than 1,700?F. jr-
,1

Significantquant{9 4 nyr ,lg '
~

N 7.
i|ties of heavy water, carbon, or beryllium are not permitted.I !L cu 1 D) / f;I '

N 8. The package authotized by this'certifica't'e is hereb'q ,'

general license provisions of 10.iCFR 971.12(-) !,'y approved fo7)use under the
I

~ ilIi ,- Ir~ ge # ..s <

arch-31, lh~8hi' . ; f} hg gI
y

I
|| J .

Expiration date: '

I,

de 'r&d 4 % m' !|
'

,

N. 'vn ^ ?REFERENCf3!S b. c - "

f D ?b%G- Alg g
BAPL 591b. Birdcage shf &bb h'tainer, WAPD-0(AO)-4191;

y
r |

g Safety Analysis Report for. ipping con Iy Revision 2, dated FebruaFy,27,1968. L, (g /," ji Jyp y jn 11: p V. - n"I Supplements: Bettis Atomic / *
+

Power Laboratory letters WAPD-RS,(CC)'1269 dated April |
ij

I' 1975 and WAPD-RS(CC)-1502 dated' June 1975.
~

NJ 'I .g'

N Q .h I,

Y < f F,OR THE.U.57 NUCl. EAR REGULATORY COMMISSION I4 jg e*1
11

I
Charles E. flacDonald, Chief

| Transportation Certification Branch I
>g

y Division of Fuel Cycle and I
g Material Safety, fMSS II SEP 061983

|N Dato:I g
N I
a

aj i
N i

I

$
I
I
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U.S. NUCLEAR REGULATORY COMMIS$ TONNMC FORM ste l
l osa CERTIFICATE OF COMPLIANCE i

I| to CFR " FOR RADIOACTIVE MATERIALS PACKAGES jlie

t a CERTIFICATE NUMBER ti REVISION NUMBER c PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES j

9126 3 USA /9126/B(U) 1 2 (I |
I l

I 2 PREAMBLE

I a. This certificate is assued to certify that the packaging and contents described in item $ below. meets the apphcable safety standards set forth in Tetle 10. Code 'I
| of Federal Regulations. Part 71. " Packaging of Radioactive Matenats for Transport and Transportation of Radioactive Malerial Under Certs n Cond t ons? | i

N| b This certificato does not reheve the consignor f rom comphance with any requirement of the reguiahons of the U S. Department of Transportation or other
;I

t

!I '

| apphcable regulatory agencies, including the government of any country through or into whech the package will be transported
IIi

I! '

|II; I
l'I 3 THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATIONg

j|
I a PREPARED BV (Name end Adirresas ti TITLE AND 80ENTIFICATION OF REr80RT OR APPLICATION

i
j Gamma Industries Gamma Industries application

P.O. Box 2543 dated May 20, 1978, as supplemented. !g

g(! !

Baton Rouge, LA 70821 b

|
Ei Il
I! 71-9126 g

R! c ooCncT NUuBER

4 CONOlTIONS
This certificate is conditional upon fulfilhng the requirements of to CFR Part it, as apphcable, and the conditions specified tietow

f5 (a) Packaging
I

(i (1) Model Nos.: 20, 20A, 50 and 50A !g

||
N.

t (2) Description |I
I

I
4 A steel encased, uranium shielded radiographic device. The shipping j
f container is approximately 21 inches long, 23 inches wide and 42 1

inches high. The radioactive source assembly is housed in a Zircalloy !g,

i or titanium "S" tube. The tube is surrounded'by depleted uranium !I

l' metal'as shielding material. The depleted uranium shield assembly is |I
|II encased in a steel housing. The void space between the depleted I

! uranium shield assembly and the outer container is filled with a

f polyurethane foam. The gross weight of the container is 325 pounds,
I

t .!N
q! (3) Drawings

I

n|' The packaging is constructed in accordance with Gamma Industries I
N

j!;(i
Drawing Nos. 821-1001-128, Rev. 4; 821-1061-129. Rev.1; and 180-01,
Rev. 1.

h 'I
||

|| (b) Contents !
'II, I

I; (1) Type and form of material t
1

f Cobalt 60 as sealed sources that meet the requirements for special |
q! form radioactive material, p

l
I! a
: jIli l

l' i

I I

|e
I I
I
,

;I
i

I

I-

|| I
di I
I 474 I
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| CONOmONS (continued)
'

; it
i Page 2 - Certificate No. 9126 - Revision No. 3 - Docket No. .71-9126 k

) -

i
f

f (b) (2) Maximum quantity of material per package {
Model No. Quantity

D Lj 20 and 20A 20 curies ;t
li 50 and 50A 50 curies L

;5
1

g 6. The source shall be secured in the shielded position of the packaging by the {
3| safety plug assembly, source assembly and lockbox assembly. The components used $
f to secure the source must be fabricated of materials capable of resisting a |t
f 1475*F fire environment for one-half hour and maintaining their positioning f
if function. The ball stop of the .sc~ce assembly must engage the locking device. J
h The flexible cable of the source assembly and safety , plug assembly must be of E

f sufficient length and diameter to provide positive positioning of the source in {
/ the shielded position. I

|t
, . ,

T| - The can and side plates must be a minimum of 1/4-inch tbick carbon steel.
L

1 7. The jt
l j can and side plates shall be joined by full penetration welds. All other welds ili shall be fillet welds having sufficient throat thickness to' develop strength ||

[ equal to or greater than the metals being joined., r" f
8.

, i 1 ~ K
'

|} The nameplates shall be fabricated of materials: capable of res'isting the fire
, L

fI test of 10 CTR Part 71 and maintaining their legibility. '7.; L
q s- t

j!$
9. The package authorized by this certificate:is'hereby approved for use under the j

general license provisions of 10 CFR 671.12i
t~

if '

( ) j |'. - r
1: 10. Expiration date: October 31. 1988. 'u

,1
<

!

.!' ||q
REFERENCES (

l r
g! Gamma Industries application dated May 20, 1978. t

4|
- L|

Supplement dated: October 25, 1978. L
''

4 L

| } FOR THE U.S. NUCLEAR REGULATORY COMMISSION f
'

| L

4 / Charles E. Ma onald, Chief I

|| J
Transportation Certification Branch (

ig Division of Fuel Cycle and g
'

( Material Safety, NHSS t
I I

I

I

Date: OCT 061983 |
| |

'
|
i
j 4*15

,

| |. r m . . . _ _ _ _ < <_ <_ . r_ _ _w cr r c r r.c r . c - - <- _ - - _ m.r rm_ ,
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N U.S. NUCLEAR REGULATORY COMMISSION
I CRC FORM sts CERTIFICATE OF COMPLIANCE In>-
| io CFn n FOR RADIOACTIVE MATERIALS PACKAGES I

.i CERTiflCATE NUMBER b REVISION NUMBER c PACKAGE IDENTIFICATLON NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES

9127 3 USA /9127/B(U) 1 2 y

Hb 4 PREAMBLE j

I . This certific te is issued to certify in.i tn. p.c k.gmg and contents described in item 5 below. meets tn..pphc.ble safety st.nd.rds set forth m Tatie 10. N. II
i or reoe,.i neniations. Pari ri. e.cmasma oe n.o o.ciiv. u.ter .is vor Tr.niport and Tr nspori. tion or n.o.o.ciiv. u.i.r .i ur oer c ri. n conoitions - ||
H a Tnis ceriivic.i. ooes noi r. .ev. ine consigno, erom compn.nc. . in .ny reauiremeni or in. ,egui.i.ons os in u s. oep.iim ni or Transpori ieon or ain., {li

Ij sopi c.bi. regui tory agencies. mciuomo ine governmen, or any cos,ntry inrougn or into .8 cn in. package wiii be transportoa. jI
I I'tII I
( !I

3 THsS CERTIF6CATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION fg
a PF4EPARED BY (Name and Addressa b TITLE AND IDENTIFICATION OF PEPORr CR APPLICAflON

I Gamma Industries Gamma Industries application dated May 20, 1978, ||
1, P.O. Box 2543 as supplemented. l

i

Baton Rouge, LA 70821 j
i i
$ c DOCKET NUMBER - !

4 CONDITIONS .

.

Tnes certefec.t. is conditional upon fulfilhng in. requerernents of 10 CFR Part 71, as apphc ble. nd tb. conditions specified beto.

! s !I
i (a) Packaging ||

'

|t
I.

|I (1) Model Nos.: 100,100A, 200 and 200A
|q l

(2) Description |
I I
#q! A steel encased, uranium shielded radiographic device. The shipping i

containers is approximately 21 inches long, 23 inches wide and 42 I
inches high. The radioactive source assembly is housed in a Zircalloy - l

[j , or titanium "S" tube. The tube is surrounded by depleted uranium I
metal as shielding material. The depleted uranium shield assembly is l|encased in a steel housing. The void space between the depleted lg1

| uranium shield assembly and the outer container is filled with a i

j polyurethane foam. The gross weight of the container is 500 pounds. I

I

l (3) Drawings |
I I
! The packaging is constructed in accordance with Gamma Industries y

| Drawing Nos. 821-1001-128, Rev. 4; 821-1001-129, Rev.1; and 180-01, p

j Rev. 1. I
It I

||j (b) Contents

| j:
p

(1) Type and fann of material y

|
\

| ; Cobalt 60 as sealed sources that meet the requirements of special form I
r radioactive material. I

I
I
I
I
I
I
I
I
I
I
I
I

476 |
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I
CONDIT|oNS (continued)

(tI
' t

1 ' Page 2 - Certificate'No. 9127 - Revision No. 3 - Docket No. 71-9127 it

[ n

| | t
I ' t
I (2) Maximum quantity of material per package t
I L

| .Model No. Quantity [

| f100 and 100A 100 curies
y 200 and 200A 200. curies 't''
1 |tI 6. The source shall be secured in the shielded position of the packaging by the itI safety plug assembly, source assembly and lockbox assembly. The components used L

| to secure the source must be fabricate,ql of materials capable of resisting a h
q 1475'F fire envirenment for one-hti,f Ip)(apd rpajntaining their positioning [
q function. The ball stop ofGhi source assemtilyJnust engage the locking device, t

The flexible cable of the sob?ce assembly and safety; plug assembly must be of
|t

ii t
I sufficient length andsdia' meter to provide positive posjtioning of the source in
| the shielded positioh J O !

7. The can and side p es_must be a minimuu of 1/4-inch thichgarbon steel.| fThe
g can and side plafts sh'alJ'~be, joined by full pene.tration welds. All other welds I

tI shall be filletM1ds hav. sufficient throat 4hMkness to develop strength t

| equal to or greajer than t,h tals,being;johedf; () f

The nameplatestifiall be fa$r}c}ated of matkri 1 #[sble of -resisting the fireI
t} w ? .i n p

| 8. a

ntaininEth~eirj bility., P ftest of 10 CFRjgrt 71 rand'inai{g%[this'-cett1f cil e 'ssherebi; app, roved for use under the
, g - :kg >

The package authorizetk'.
-

< , , t
~

i 9. f
general license provisions of' 10- 57 1 "' jy .h Ii '

I Q & 3 !
''

C

| 10. Expiration 'da te: 90ctobr(I?,'@}4 hy O,%
[

'

p
Gj(\ dFQ

d t l

w*[
/p REFERE ES "| L

i n t
I Gamma Industries application dated May 20, 1978. t
I

@ vb AO N 3g h
k Supplement dated: October 25, 1978.

[
T l
i FOR THE U.S. NUCLEAR REGULATORY C0ttilSSION |
| [

k hgk - -
| Charles E. Macbonald,- Chief
i Transportation Certification Branch [l Division of Fuel Cycle and r
I Material Safety, NMSS L,
i Ii

I'

j

I.
Date: M 061983 i

[
l i
I
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N U.S. NUCLEA*) REGULATORY COMMISSl*N
I +RC FORM s1s CERTIFICATE OF COMPLIANCE lan - i

.

|| io CrA T' FOR RADIOACTIVE MATERIALS PACKAGES |N I

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

9128 3 USA /9128/B(U) 1 2 |g
'

% 4 PREAMBLE
jk

|| a. This certshcate is essued to certsfy that the packaging and contents described in item 5 below meets the apphcable safety standards set forth an Title 10. Code || ,

g of rederai Regulations, Part 71. " Packaging of Radioactive Matenals for Trar' sport and Transportation of Radioactive Material Under Certain Conditions ' y l

|j b This certificate does not relieve the consignor from compliance with any requirement of the regt.lations of the U S. Department of Transportation or other f
1| . appi cabie reguiaiory agencies. .nciuding ine go.ernment of any country inrouan or into wn.cn tne package wisi de transported. ;N:

I! - [k
N

1| !II
3 THis CERTIFICATE IS ISSUED ON THE basts OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION j

a PRdPARED BY (Name and Addresst b TaTLE AND IDEN14rtCATION OF REPORT OR APPUCATION .

Ig; Gamma Industries Gamma Industries application dated May 20, 1978, ;p

||- P.O. Box 2543 as supplemented. |t
~

Il Baton Rouge, LA 70821 |E
8: ;N
N jD

4 c 'DOCxET NUuBER 71-9128 il
4. CONDITIONS

This Certificate is condational upon fulftiling the requirements of 10 CFR Part 71, as apphcable, ano the conde00ns specified below

'

gj s
4 (a) Packaging a
ut

{ -(1) Model No.: C-8

f A steel encased, uranium shielded source exchanger. The shipping ! |
gj container is approximately 16' inches in diameter, 13~ inches long and !

'

g 26 inches high in its skid mounted configuration. The radioactive !

~ |N'I source assembly is housed in a Zircaloy or titanium "S" tube. A
septum at the centerJof the "S" tube prevents.noving the source assembly

f beyond the optimum shielding position. The tube is surrounded by :|
~

y depleted uranium metal' as; shielding material. The depleted uranium g

gi shield assembly is encased in a steel housing. The void space between l
!ythe depleted uranium shield assembly and the outer container is filled g

'

t(t with a polyurethane foam. The gross weight of the container is 500 i
pounds. I

H! I

f.
(3) Drawings j

d tn
! The packaging is constructed in accordance with Gamma Industries !p

If| | Drawing Nos. 821-1001-033, 191, 821-1001-347, 821-1001-389, 821-1001-
116, 821-1001-414, 811-1001-346, 811-1001-408, 801-1001-336, 801-1001- N

(; 328, 801-1001-283, 801-1001-338, 801-1001-224 and 801-1001-159.

m >Hj1

i :I

||u
.

d|

i 4 j

i. E ;N

i 'l'

. N R
i

N, B!

I R |!
'

I! I
si

g

!. p p

I
h I
I i

II
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CONDITIONS (continued) ,g

i !N i

I lp ;

I; Page 2.- Certificate No. 9128 - Revision' No. 3 - Docket No. 71-9128 !EF
I

6- I

j|il'
|
I 5. .-(b). Contents !g

'

!

|N
I

EI (1) Type and form of material

]|R
1;

h|
Cobalt 60 as sealed sources that meet the requirements of special form

q radioactive material. g

di
;H

I|
(2) Maximum quantity of material per package |NI

E

200 curies
,

, -ff
i- I a ., . jgi The source shall be secured ;in thb.ashielded' position of the packaging by the pg! 6.i

-|1| safety cap, source assembly-and lockbox assembly. The . components used to secure |g

I the source must be fabricated of materials capable of resisting a.1475'F. fire itl; environment for one-half-hour and maintaining their positioning function. The jE

||i ball stop of the source assembly must engage the locking-device. The flexible j
! cable of the source ' assembly must be of sufficient length ~ and diameter to provide i,
j positive positioning of the source at the septum,in,the shielded position. p

ij a.s f - . .. .- m

7. The can and side plates must be a minimum of l/4. inch thick carbon steel. The Nf,

can and side plates shall befjoined by full pen'etration weldsn All other welds i
!

shall be filletiwelds having > sufficient. throat | thickness to dev'elop strength |!

equal to or greater than. the metals being"ZMf ' < -
joined. ,.

;
y, . . . -

;

: 8. The nameplatesi shall be~ fabricated. of paterials"capatile of resisting the fire p

| test of 10 CFR Part 71 ind'inaintainirig' .thei;rilegibility. - ?. I
N Ii .E_ 1 :i b ': S E'a .__

! 9. The package authorized by;this1 certificate"is'-hereby approved for use under the |
! general license provisions ~of 10 CFR $71.'12. 79. f ,o

i
- ,

y|u 10. Expiration date: October 31, 1988. y
,

q| tv g

Hj REFERENCES N
'

. . ,

I 5. I
t ,e ._. ;

f Gamma Industries application dated May'20, 1978.2 |
Ni b

E! Supplement dated: October 25, 1978. I
i li I

l FOR THE U.S. NUCLEAR REGULATORY COMMISSION N|

ij I
i

d I,

^ ^ ^ x- I,
Charles E. Mac, Donald, Chief

I
I1,[ 1 i3: Transportation Certification Branch

| Division of Fuel Cycle and |
11aterial Safety, NMSS y'

y

06 E |Date:
|

|I i ,I
I u
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7. . . . . . . . . . . x. x. . . . . xx. . . . . . . . . .. . . - . . . . .- . . . . . . y| E .NRC FORM 61e U.S. NUCLEAR RESULATORY COMMISSION'I CERTIFICATE OF COMPLIANCE j |tee
I 'o CFR n FOR RADIOACTIVE MATERIALS PACKAGES |I iI i

I'g| 1 a CERTIFICATE NUMBER gb REVISION NUMBER c PACMAGE BOENTIFICATlON NUMBER d PAGE NUMBER e. TOTAL NUMBER PAGES

pi 9132 7 USA /9132/B(H)F 1 4 g

. PREAMBL E I
! 1: - a inis certificate is issued to certify inat the packaging and contents described in item s below. meets tne appiscabie safety standards set fortn in Titie 1o. Code N |

qj or rederai neguiations. Part 71. ~Pacnaging of Radioactive Matereais for Transport and Transportation of Radeoactive Matenal Under Certain Conditions." g |i

E l
N:; b Tnis certificate does not rei, eve ene consigno, trom compiiance witn any requirement or ene reguiations of ene u s. oepartment of Transportation or einer i

appiicabie reguiatory agencies. .nciuding tne government of any country tnrouan or into .nien tne package wiu de transported. ;M

Hj
@Nd., ;
p

| 3 THIS CERTIFICATE l$ ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACMAGE DESIGN OR APPLICATION
j a PREPARED BY IName and Adaressi. b TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

|i| U.S. Department of Energy NUPAC application dated October 20, 1978, p

P.O. Box 550 as supplemented. j: jRichland, WA 99352'

WU#N lc oOCxErNUueER i

6 4 CONDtTIONS
; Tnis certificate is conditiona upon vuivining ine requirements of 10 CFR Part 71. as appiscable and the conditions specified beio. j

|s (a) Packaging
i

! (1) Model No.: T-3 !N
N

%)p
(2) Description

,
A stainless steel and lead shielded irradiated fuel shipping package
(cask). The cask is a right circular cylinder with upper and lower jN3steel encase rigid polyurethane foam (20 lb/ft ) impact limiters. The 5
overall dimensions are 213.2 inches in length and 52 inches in diameter. ||

,

i The cask without the impact limiters measures 177.2 inches in length ',
and 26.44 inches in diameter. g

|IThe outer cask shell is comprised of a one-inch thick stainless steel I
i

shell overlayed with a ten (10) gauge stainless steel cover. Between |Ii

| these two materials is a 0.08-inch diameter wire wrap, providing an i|
|

air gap for additional thermal protection. y

|
| The inner shell (containment vessel) is a standard seamless stainless I

steel Schedule 40 pipe having an outside diameter of 8.625 inches with Ii

. a nominal wall thickness of 0.322 inch. The annular space between the I
'N;| inner and outer shells is filled with lead having a thickness of I

( approximately eight (8) inches. |
r i
n R

d I
M N

N I
N .I
I I
I i
i I
i I
I I
i 1
-

I
h I
I I
I |
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cONotitoNs (continued)
'

l ii
N

N Page-2 - Certificate No. 9132 - Revision No. 7 - Docket No. 71-9132 j
L i
|| 5|
i| I

i
1 5. (a) Packaging (continued) INI li

| Both the inner and outer shells are welded at each end to heavy steel
!|g closure plates with conical surfaces to assist in positioning and sealing.

g The containment vessel measures 147 inches inches in length by 7.981 inches |g|| in diameter. ;lI ili The containment vessel is sealed at the bottom end with a 11.83-inch thick
)!| stainless steel plug with two (2) Viton 0-ring seals. The top end of the j

g containment vessel is sealedisith"a illt625-inch thick stainless steel plug j

with two (2) Viton 0-ring)is'eals. * Th'e bottom, plug is retained by a closure
!q i

nil plate secured by eight-(8 ,1/2"-13UNC x 2-1/4-inch ASTM A320, Grade L7 |II socket head cap sc,rews. The top plug is secured in place utilizing sixteen l
| (16),1/2"-13UNCd 1-3/4-inch ASTM A320, Grade L7 h,e3 lange screws.

i
~

f

g e 4
q No drain or vents penetrate directly into the containment vessel. A drain / Ig
li vent line op,eiis directly into the area between,the two<(2) 0-ring seals at 't
id each end of4the caskJ(end' plugs). During ship ~ ment, the , lines are sealed !N
1| with Viton 0.-ring sealedithreaded fasteners'.(, i i
li B
8

;3%) s. ' \p, , ,

f|
The cask f(,provided withfs1x (6) trunions),Rfour (4) spaced 90 degrees |

~

apart at ,the top end andLtwo' spaced ~atel80 degrees apart 7at the bottom end
iii of the cask. The cask is' tied,down at"th 4 y

Il! a cradle and yoke assemblyCThei yds'she forward and aft' ends by means of | |

ight of the caskTand contents is I
l|~ 38,000 pounds,1 me '

lis l' A * I

()g -4; fiip | fM[
,

h ,f,
?Q%h E ,CO i|l

%

| (3) Drawing |

3 e h D J/i b 3 sidi L9 |
'

NThe packaging is constructed in.accordance with Department of Energy (DOE) ||
I Drawing No. H4-61289, Sheets 1 th' rough 4, RevisionJo. 6. II M N' II (b) Contents #

N

| IP ;L A af P |
g a

g! Type, form, and maximum quantity of material'per package. y
N! p
I Irradiated mixed oxide (M0X) fuel assemblies and structural components. The I
l- minimum cooling time of each fuel assembly and rod rust be 90 days and the cask I

| may contain 1,400 thermal watts. Prior to irradiation, the M0X fuel assemblies
|

g and structural components must have the following specifications:
y

I II II II p
1 II II I
I
4 |

m
t i
I || I
I I
I 481 I
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) Page 3 - Certificate No. 9132 - Revision No. 7 - Docket No.- 71-9132 :
1

-

i
<

| 5. (b) Contents (continued)
tj

} Maximum [
} Fissile i
l Fuel Array Package Pin . )
] Type' Description Description- Loading Dimensions-

,

) .

217-Pin FTR 25% Pu0 -75% Hexagonal Array 9.0 kg 0.23" Dia L

|

jr (1):
-

}|
'

Driver U0 (nafural w/ Pins at 0.26" 36" Active r

lj - JAssembly ur$nium) center-to-center Fuel Length [
'

I L

| .(2) 109-Pin M0X 35% Pu0 -65% *{CircularArray 26.2 kg 0.23"-0.29" ;C
j Fuel Rods U0 (86IAi* Individu&l Pins, Dia .- -@

(U$35) contain'ediin;0.45"-
'36" Active

Fuel Length!
[) "

Dia Tubes ~ [] 'y > r]
- g

I (3) 40-Pin M0X 35% Pu0 -65% Circular Array W 9.6 kg 0.23"-0.29" Ll Fuel' Rods .00 (86k Individual Pins ") Dia L

f*U335)yh CQ contained;in 0.625"-i 36" Active
s,9, 0.88" Dia; Tubes Fuel Length [) Qj ,,,

Dosimetry / oilii i '/ JJ-
:w x c a [1 +

)F ih .|1.0 kg [
,

li (4) Structural' ---*
.

\lY F V lI l
}j

Componentsf ^ s(f W ~ N;
'

s

^//Ic ? L(including ~" a
0 controli MI ;%4M MNO h I '

TTassemblies) 7{.
,

A Ni l' (c) Fissile Class M;, & n.?[ * W:: =: ' ' Co i

N I I-

LV1 *|6
6. Content 5(b)(1) shown in' AEC' Drawing'Nos. H-4-21500, Rev.;'.9; and H-3-52461, f

..
'

3

| 1
Sheet 1, Rev. O. g ;, g-; 'I" ~

g, [

1|- Content 5(b)(2) must befcontained within inner containh7 Ident 69 described by [

,/, ,.

[ -
'

1

lj DOE Drawing Nos.: SK-3-23584,, Sheet No.1 Rev.t 0; and H-3-52461, Sheet Nos. 1 [; j and 2. Rev. O. IP 4 s a *ni
e' g is

,,

1 Content 5(b)(3) must be contained within inner container Ident 1578 described by [
1, DOE Drawing Nos. SK-3-23584, Sheet No. 2, Rev. 0; and H-3-52461 Sheet Nos. 1 [

j li and 2, Rev. O.
'

[
1 I

;

i l 1

1 |

3 c
} I

L 1 1

; ) {

l [ -

f

!- )
L

] |
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~ J]" CONDITIONS (continued) |

:| Pace 4 - Certificate No. 9132 - Revision No. 7 - Docket No. 71-9132 ]
1 In'

|II
!:

|I! 7. The cask must be shipped dry (no water coolant in cask cavity). Shipment of I

$j
! . sodium wetted fuel rods (external) is authorized for up to 200 g of sodium
!- provided the additional requirements of Section 6.4 of the application are

adhered to. !p
;

|I8. In addition to the requirements of Subpart G of 10 CFR Part 71, each cask prior I
: ! to first use must meet the acceptance tests and criteria specified in Section j:

! 7.1 of the application. The leak test to satisfy ANSI N 14.5 and Regulatory
| Guide 7.4 in Section 7.1.3 of the application must be a test having sufficient |
; sensitivity t

detectalea)atucc/sec.7
rate (air at standard temperature and pressure !

:| leaking to 10~2 atm) of 10- The,results of these tests must be i
Ij documented and retained for,the : life of * theicask .

m ;,

1 9. In addition to the requirements of Subpart G of 10 CFR Part 71, each cask must
.4 be maintained in accordance with Section 7.2 of the application. |j

~
D !f

'| Section 7.2.2 b) is amended to read as follows: Perform inspection of the cask il
~

i lifting trunnions to ensure that no misalignment, wear, or other deformation~

j,I! which would significantly affect strength is present/and that"the inside diameter
of the trunnion is no more than 0.125 inch out-of-round as defined in the submittal 'Idated November 30, 1982. Any repair to the trunnions because of out-of-roundness !g,

-

'

or weld failure shall be authorized by NRC priorf to returning the package to !!!
i service. ., =' |I

s . ~ ,I
! 10. The contatnsant closure-bolts (as -shownjon~ Note 9, Drawing NoIH4-61289, Sheet 1), j
! must be torqued to 70+ 10 f t-Ib. ;;|9

'

-
y

: 27 . y
-

, ,

j 11. The cask authorized by this' certificate is hereby; approved for use under the I9 I
i general license provisions of 10 CFR 671;12. ', g |

12. Expiration date: May 31, 1985. j.

REFERENCES
' '

'
-: I

[I Nuclear Packaging, Inc. application dated October'20,' 1978. I
I

Supplements dated: flay 18 and September 12, 1979; January 25 and August 25, 1980; j
February 19 and June 16, 1981; January 28, April 13, July 23, August 19, and j

!! November 30, 1982; and July 19, September 19, and October 26. 1983. W
I

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

I
Charles E. MacDonald, Chief I
Transportation Certification Branch I
Division of Fuel Cycle and |J Haterial Safety, ft1SS g

00T 281983 1
1 Date: I

I

|483

I
,------------------------------------------------------i



m---- ae---- as--- E-a _- - - -1_
,

I| NRC FORM 81s U.S. NUCLEAR REGULATORY COMMISSION I
1: CERTIFICATE OF COMPLIANCE
r| c av

i

| io Cr"" FOR RADIOACTIVE MATERIALS PACKAGES |Ig
f 1 a CERTiffCATE NUMBER

b REVISION NUMBER c PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES

/ 9133 2 USA /9133/B(U) 1 2 |{g

( ..eREaMetE 'l
il a This certihcate is issued to certify that the packaging and contents described m Pem 5 below meets tne apphcable safety standards set forth in Title 10. Code 1

| of Federal Regulations. Part 71, ~ Packaging of Radioactive Matenals for Transport and Transportation of Radioactive Matenal Under Certain Condenons." g

)Idi b inis certiticare does noi reneve ine consignor trom comphance witn any requirement or tne reguianons of ine u s oepartment oe Transportation or oiner,

I; apphcaoie reguiatory age,cies. inciuding ine government av any country inrouan or inio wnicn tne package wiii be transported j

I! $
Il !I

|8
II

s! ' "'a=70.5 f= ''''' ' ^ *^''" ^~"''''t'1%"If:#A="^ft#*m?=r^n1,0~ 4,

l ;Ei

|li Gamma Industries Gamma Industries appl' cation dated :I
P.O. Box 2543 April 12, l'.'82. }(

g Baton Rouge, LA 70821 9
4 71-9133 |t
I c DOCKET NUMBER

|( a CONomONs j
This certificate is conditsonal upon fulfilhng tne requirements of to CFR Part 71, as apphcable, and the conditions specified below

I' s !I
gj (a) Packaging !g

| !N

(1) Model No.: C-10 Ik!

! 'n

! (2) Description

!E,A steel encased, uranium shielded radiographic device. The source !

Theradioactive|i
exchanger is approximately 7.0 inches long and 5.5 inches in diameter |
and provided with a 5" high steel handle (1/2" diameter). l
source assenbly is housed in a Zircalloy or titanium "S" tube. The l

i;

tube is surrounded by depleted uranium metal as shielding naterial. il.

The depleted uranium shield assembly is encased in a steel housing. ji

; The void space between the depleted uranium shield assembly and the l

|y: outer container is filled with a polyurethane foam. The source exchanger- |
| is enclosed in a steel box 10-1/2" x 10-1/2" x 17-1/4" long with the illj steel handle of the source exchanger protruding. The gross weight of jl
i the package is 70 pounds. i

il
I

!g

|
(3) Drawings !g

. I
i ! The packaging is constructed in accordance with Gamma Industries I

| Drawing Nos. 637-7001-020, Rev. 2; 637-7001-033A, Rev. -; 637-7001-0338, 1
1

(< jRev. .i

>
I W
I I
I I
I I
I I
I I
I k

n i
11 I

l Ii
Il I

I
I I
I I
I I
I 494 1
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CONDIT|ONS (continued) |
U *D ' ' ' ' " ~I

1 I
I Page 2 - Certificate No. 9133 - Revision No. 2 - Docket No. 71-9133 I
1 ,b
P' I
h, I
si g

(b) Contentsi-

p!
'

(1) Type and form of material

;
I I
1

, >1I

( Iridium 192 as sealed sources that meet the requirements of special
y form radioactive material. !g
I |I
I (2) Maximum quantity of material per package !

|II I
I 240 curies jai I

6.- The miniminum depleted ura syel'di,n[t]c ess must be 1-9/16 inches.
I 7. The source must be secured in the shielded position)of the packaging by the |

|II safety cap, source assembly and lock box assembly 1 The components used to I
I secure the source _must be fabricated of matrials capable 3 of resisting a 1,475'F |I

|l fire environment <for one-h.alf hour and maintaining their; positioning function. j
g The ball stop of the source assembly must engage the locking device. The flexible !g
I cable of the source assembly must be of sufficjent length.and diameter to provide |g
I positive positioning ofsthafsource at the optim6m' shielding position at the !g
I center of the ",S" tube. M 1 JS;3 / /T; i) I

(T ; n #

|! E MrThe name plates must be fabrica)ted |ofjaterial@s' capable of resisting the fire
^'

,. I,

8.,
,|/ test of 10 C@.Part 71 and~ maintaining"itsdegibility. P !*

Ng. V"d'' GiPC | 4 !q '
b

requirements of 10 CFR.971.43(b)khtNpe,rproof/ cThepackaginf.gniust be/provided$ feature which meets the I1, 9.
1| ;Lj j uj i gy 4 I

| 0 ''0% JThe package authorized 1by :this R
'

t iicert'ifica. &s-h'ereby approved for use under thejM h II
g 10. -i

g general license'' provisions oful0JFR|$71.;12.;g y,) ;
y q 3' 6' M,, %.

I s/ n p
I 11. Expiration date: Mah31,1987. G I
I
I Q tp I

s REFERENCEt,, E

| 4~ 4 .A Jr i^ |
|q Gamma Qndustries application dated April 12, 1982. y

'

I h
I FOR THE U.S. NUCLEAR REGULATORY COMMISSION I
I I
1 I<

I I

I Charles E. fiacDonald, Chief I
I Transportation Certification Branch I

| Division of Fuel Cycle and |
g Material Safety, teiSS y

I APR 101984 ||
Date:

i
q i
I I

| 485
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|| !"
CERTIFICATE OF COMPLIANCE

io crR 7' FOR RADIOACTIVE MATERIALS PACKAGES |I

1 a CERTIF4CATE NUMBER b MveSION NUMBER c. PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGE

9134 4 USA /9134/B( )F 1 2 g
'

;

I
k
|}' r enEAMBLEa inis certificate is issued to certify that ene packaging and contents described in item 5 below. meets the appiicable safety standards set fortn in Title 10. CodeI
g! of Federal Regulations Part 71. ' Packaging of Radioactive Materials for Transport and Transportation of Radioactive Matenal Under Certain Conditions ' y

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

@|l'
g\ :

N' !I

! ' 'a"''PE EES*B r','N20fd" ."' ''''* ' ^ **''" ^"'''."T !tE No'IE0Ec'fi 8N EUE,"oE*^lk Ic'4 Tion |I
''" '' * "' ''

i,

i

i | Exxon Nuclear Idaho Company EG&G Idaho, Inc., Report No. PR-T-79-012 ju
u; P.O. Box 2800 Rev.1, ETR Fuel Element Shipping Container, jh

'

1 Idaho Falls, ID 83401 December 2,1982 (Addendum to PR-T-79-011 j
[;| (TR-4661))

. occxn NuMBcR : 71-9134 |I

O CONDITIONS s

|
This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the cond,tions specified below

I5
(a) Packaging g

,

p'

| (1) Model No.: ETR |Ii;

! (2) Description
%

The inner container is a right parallelepiped 56-3/4 inches x 16- p

! 1/2 inches x 10-13/16 inches constructed of 3/4-inch thick plywood, :p
s

i|l
covered with 16-gauge steel . The top and bottom are . lined with 1/4 inch
of high density polyethylene with 0.020-inch thick cadmium plate. The

!

1 spacer separating the two layers of three fuel assemblies each consists g

of 1-inch high density polyethylene,1-inch ~ of latex foam rubber, and ui

,
0.040-inch cadmium plate. : Positive closure is provided by a continuous u

| hinge and two wire sealed hinge pins provide access. I
I

! The inner container is enclosed within an overpack, 71 inches x 21-1/4 fl
j inches a 15-3/8. inches, constructed of 1-inch thick plywood, framed by j
| steel angle members and covered with 18-gauge steel. Aluminum impact i
i limiters (3-1/2 inches) are fixed to the ends of the overpack. Positive I
| closure of the overpack is provided by four hinge pins which are I

secured in place using 1/16-inch diameter cotter pins. The package I
weight is approximately 690 pounds. |,

N

: (3) Drawing g

i I
The packaging is fabricated in accordance with Idaho Nuclear Corporation I
ETR Drawing No. E-1012, Rev. E (532-0642-47-400-021712). I

s' i
E! ji

u
r' I

I a
i |;

-

| Il' u.
I
i

| n II
II

g 486 |
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CoNotT|oNS (continued) ,g

l- Il li

4|N1:j
Page 2 - Certificate No. 9134 - Revision No. 4 - Docket No. 71-9134t |

I

!g
'

F

l. Il

g||
| II |

43| !

,
;

| 5. (b) Contents |g
t : i

!pI (1) Type and Fom of Material >
| ;>

[ Solid unirradiated aluminum plate type fuel element or control rod
|jg| follower piece provided it contains no more than 520 grams (maximum of g

|| 300 grams / foot) of U-235 per element or follower piece. !I
I tf
I! (2) Maximum quanity of material per package

|' Six (6) fuel elements oricontrol rod, follower pieces (one in each fcompartment) . A'' *~UU/ ||g! 3
I v 4 . ||
|| Total U-235. content not to exceed 3,120 grams .per package. ;tIEj g i

. . ,

f (c) Fissile Class i , I j
6. The contents nust.,be maintained within the respective element compartments and )

^

I| the active fuel .. lengths nust be completely within the regions of the cadmium |Is - s
1| covered spacers.,' Wood spacers may be..used to accomplish this.: |I
1; ~ % | ; s' Jc - o jh
li 7. Chemical composition of the contents.must,not have a hydrogen atom density, when j
f averaged over the volume.of the contents, greater.than that of7 water at one gram !,

per cubic centimeter. ]~'~

1|
1 8. The package authorized by this certificate tis hereby approved -for use under the 'I

general licenseEprovisionstof 10 CFRil71!12.ie .
e

8-,

g w. c g., .f- ..
'j 9. Expiration date: f0ctober 31,'1989. q |,

g; -
-

;p, 3
-.

I
_

$
1

1 REFERENCES "1 |N

1| il
f EG&G Idaho, Inc., Report No. PR-T-79-012. Rev.1. DeEber 2,1982. ||
j g1 n r-

( Aerojet Nuclear Company, Report No. TR-466, June 30,1975 (Docket No. 71-9099); or, I

1, EG8G Idaho, Inc. , Report No. PR-T-79-Oll (TR-466 re-issued). |II
I I

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

|
1 I
l Charles E. MacDonald, Chief Ij
I Transportation Certification Branch I

| Division of Fuel Cycle and |
g Material Safety, NMSS g

f Date: OCT 0 91984 |
f I
I I
I |
1 497 u
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u.s. NUCLEAR REGULATORY COMMISSION
: con CERTIFICATE OF COMPLIANCE ;I

'

L'o CFR n - FOR RA010 ACTIVE MATERIALS PACKAGES j <

1 a CERTWICATE NUMBER D REVISION NUMBER s PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES |

9135 1 USA /9135/B(U) 1 2 !)
l
j|

, a PnE AMBLE
I a. Tnes cerhtcate is issued to certify that the packagmg and contents described in item 5 besoie, meets the apphcable safety standards set fortn in Title 10. Code

3; of Federal Regulations. Part it. "Packagmg of Rat.oactive Matenals for Transport and Transportation of Radioastive Material Under Certam Conditions." j|

Ila b This ceetificate ooes not reheve the consignor from comphance witn any requirement of the regutations of ene u s Department of Transportation or otner i

1 apphcabie ,eguiatory agencies. inciudmg tne governeneni of any country tnrouan or into .n en the package was be iransported- L

1, [
,

] 'L
1 l

3 THIS CERTIFICATE IS 8SSUED ON THE BASIS OF A SAFETV ANALYSIS FIEPORT OF THE PACKAGE DESIGN OR APPLICAflON g
a PREPARED BY rName amf AchessA b TITLE AND .OENTIFICAftON OF REPORT OR APPLICATION

:1' Gamma Industries Gamma Iridustries application dated ,I
1 P.O. Box 2543 March 4, 1982, il

] Baton Rouge, LA 70821 f
!

|t
y
LJ|

71-9135 I. oOCKET NUunEn

, 4 CONDaTIONS

_

inis certihcate is conditional upo'i fulfillmg the requiretrents of 10 CFR Part it, as apphcable, and the conditions specified belo.

:1| s {t
:) (a) Packaging ji

|r
:1 ;

|(1) Model Nos.: Century S, Century SA, Century Universal S, and
Q Century Universal SA i|

i t
4{ (2) Description |ti
0 +L

D A steel encased, uranium shielded radiographic device. The shipping |l
|

container is approximately 7.0 inches long and 5.5 inches in diameter.
i|i The radioactive source assembly is housed in a Zircalloy or titanium |

"S" tube. The tube is surrounded by depleted uranium metal as shielding !;
| material . The depleted uranium shield assembly is encased in a steel i t

housing. The void space between the depleted uranium shield assembly !|
and the outer container is filled with a polyurethane foam. The l

i, i

i packages differ from one another only in the construction and locations il
of the lock boxes (two types of lock boxes). The gross weight of the i|packages is 4S pounds. ;

|

L

| (3) Drawings !|
l

i

ihe packagings are constructed in accordance with Gamma Industries I
Nos. 821-1001-439A, Rev. - (Century S&SA); and 821-1001-441A, |Drawing (Century Universal S&SA).Rev. - ,

I
i

q1

h
I

, !!
| r

i
! l
! I
' I
I |

! l,

! I

I

I

|

400 l
I,
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conomons (cominues> t

Page. 2 - Certificate No. 9135 - Revision No.1 - Docket No. '71-9135 '

L

E
-(b) Contents h

-

n

L(1) Type and form of material (
4

Iridium 192 as sealed sources that meet the requirements of special [
form radioactive material,

a

b
(2) Maximum quantity of material per package }

t
120 curies [

6. The lock box assembly must be,atthq h t tbhckage(can)withtwelve(12),
5/16"-18UNC x 1/2" long, ASTti'18.-8, 304 stainless' steel,bol ts. The minimimum 9
depleteduraniumshieldinf"thicknessmustbe1-9/16in^ches, y

The source must be seeg@ red in the shielded position of thehckaging by the
/^ c

7. [
safety cap, source as Embly and lock box assembly. The composants used to ;[
secure the source must be' fabricated of matrials capable of resisting a 1,475'F f
fire environment fdFone-halffhour and maintaining'their positi6ning function. 3
The ball stop of ,ttW source assqmbly must engage'thellocking device. The flexible I

S

cableofthesourceassembly?mdstbeof-s0fficient-lengthanddia'metertoprovide f
positive positioning of the sou'rce at th's cotimuni shielding position at the [,

l center of the "S ube. $ A ,/ g' , p (

| 8. The name plates inst betfabr'icatdd'eQaterials? piblelof',resishngthefire [
Li test of 10 CFR Part' 71 and maintainin fd ibility'.< Vf $i '2W 41 | h j& kThe package authorized by thisi)certif ca|ue|..

; sn
herebyjapprovedefor use under the I9. e

general license prov'isions of 10;CFR 671.12.5 '~dfy
"'Y

h G j)0 y4
[

V 0 [.

10. Expiration date: Apri1[30,1987. 'fd @
hREFERENCE

. Gamma Industries application dated Ma"ech;4'(19fe.*/( }FQ /,

FOR THE U. S. NUCLEAR REGULATORY COMMISSION I
'

L

f

fL.,0J
Cha les E. MacDonald, Chief L
Transportation Certification Branch
Division of Fuel Cycle and [ ,

Material Safety, NMSS ( |
SEP 0 61983 [ |Date:

c
[
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senc FonM sie U.S. NUCLEAR REGULATORY COMMISSION E
iew CERT;"lCATE OF COMPLIANCE h

j '8 C'" " FOR RADIUACTIVE MATEellALS PACKAGES p
L

|b REVIS'ON NUMBER c PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER e. TOTAL NUMBER PAGES |ip'i t a CERTIFIC ATE NUMBER
9137 1 USA /9137/B(U) 1 2 & ,

t ie eRtAustE
a Tnis certihcat. is issued to certify inat ine pacnages and contents described m item 3 beio.. meets ene appbcabie safety siandards sei fortn in Titie iO. Code [

'

of Federal Regulabons. Part 71 "Packagmg of Radioactive Matenals for Transport and Transportation of Radioactive Material Under Certam Conditions." [
I

.

b. Tnis certshcate does not reheve tne consignor from comphanc6 witn any regwrement of tne regulations of tne U S. Department of Transportation or otner

a appbcanie reguiatory agencies. inciudmg ine government of any country inrouan or nto -nien ine package iii de transported t
t>

I

(t- 3 TH.S CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REF0RT OF THE PACKAGE DESIGN OR APPLICATION
a PHEPARED BY (Name and AdtfressA b ?fTLE AND IDENTIFICATION OF REPORT OR APPLICATION |

j Technical Operations, Inc. Technical Operations, Inc. application dated
"

t
40 North Avenue November 9,1979. t'

[!
Burlington, MA 01803

|
,]

- r* f .- 71-9137 I4

- c 00CitET NUMBER - 1' ? 4

-
~ i

i a CONoiT ONS .n g
.

Tnis certifica** is conditional upon fulfilhng tne requirernents of 10 CFR Part 71, as apphcable, and the conditions specified below

ftr

- Is (a) Packaging . |L
.

!

l g-

I (1) Hodel No.: 820 [
1| . 'F

.

L(2) Description
, g

+

,

1 g

!! A steel encased, u'ranium shielded source changer. Primary components L
~I consist of an outer stainless steel shell, polyurethane potting material, t

uranium shield, eight Titanium "J" tubes, source stop, and top and t
i bottom support plates. The: contents are securely positioned within j
[l the "J" tubes by means of a' source cable locking device. The package 7

i has an outside diameter of 19-1/2 inches and outside length of 21-1/2 tg

q' inches." The maximum total' weight of the package is approximately 222 L

li pounds. L

tl L

f (3) Drawing [
;\ .. c

g|j
The packaging is constructed in accordance with Technical Operations, t

q Inc. Drawing No. 82090, Sheets 1 through 4. L

1 [

I L

ll L

l! L

l' {
ll C

1 l

1 [
1 L

1 L

1 L

1 L

I E

I [

i | [
'

I [

I
[

(
[
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U ''
CONDITIONS (continued)

I
!
e

Page 2 - Certificate No. 9137 - Revision No.1 - Docket No. 71-9137 I
I

|| 1
I: I
i

l| ' 5. (b) Contents |
I

|

l|i
| 5

(1) Type and form of material I
I; I
j' Iridium 192 sources which meet the requirements of special form radioactive !material.i I
I i
1 (2) Maximum quantity of material per package jli
1 N

h|
1 1,000 curies with no more-than~240 curies in a single source.
j

The package authorized by this' certificate is hereby/
v p'. I i ~^- V (/ |

6.
. app) roved for use under the

'l|

ij general license provisions;of 10 CFR 671.12. 1r +

1- r* I
M7. Expiration date: January 31, 1985.

d[d. |

I
** ) E1

i &4 REFERENCE
.

'

| . /f..-;G:.- 7 g

1' Technical Operations, Inc. application ~ dated Noyember' 9,#19'79. O I''
1 'l i (Q l ,- ; i,

1 6" 4 ' . OR THE,ll.S.~~ NUCLEAR REGULATORY COMMISSION IF
3 1

-

., 4=:.a y ;; ; p I;,,s g- o .- s,

| f
s ij i Charles (E. MacDonald.. ChieflI e.s I
s'fTransportation Certification Branch II '-

' '50fiision .of' Fuel Cycle and |
I ^

-p

| SEP 0 61993 d , 'D'd'I l*N'N'

I
I sv i
IfDate: M i*

i i,.

g|
| l' . , ni. |

,
,

~
,

. ,. ,,

1 I,

I 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

{ l |

|
1
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"" " ** "
I 5"" CERTIFICATE OF COMPLIANCE j| 10 CFR 71 FOR RADIOACTIVE MATERIALS PACKAGES

b REVISION NisMBER c. PACKAGE IDENTIFICATION NUM80R d PAGE NUMBER e TOTAL NUMBER PAGES j
f' I a CERTIFICATE NUMBER9139 4 USA /9139/A 1 3r

jih e mEAusa
|f a. This certificate is issued to certify that the packaging and contents desenbed in item 5 below. meets the applicable safety standards set forth in T.'te 10. Code |
s' of rede,al Regulations, Part 11. * Packagmg of Radioactive Matenals for Transport and Transportation of Radioactive Matenal Under Certain Conditions." ,g

II b. This certificate does not reheve the consegnor from comphance witti any requirement of the regulations of the U S. Department of Transpoitation or other i

apphcabie reguiatory agencies. .nciudmg ine government of any country inrouan or into wnicn tne package ..ii be transported. Il ''

I
I I
!I! I

I I'

I * '"'UEEES^e'v'ES '**%'f0,e".' ***'* ' ' '^''" ^**"*'* "'TE No'"o' OS"c^fr'O'ME OEEEP8 i' ' " "
.e .T CATION

I I
General Electric Company General Electric Company application dated |

g! - P.O. Box 460 March 24,1980, as supplemented. g

gj Pleasanton, CA 94566 g

II 71-9139
1I c DOCKET NUMBER -

G CONDITIONS _

I This certificate is conditional upon fulfilhng the requirements of 10 CFR Part 71, as apphcable, and the conditions specifiee below

I s. I
g (a) Packaging g

i I

(|
.

589 il(1) Model No.:H

'l
|

} '(2) Description |
r --

i
,

g A steel encased lead shielded cask for: low specific'' activity material. ;
| The cask is a right circular. cylinder. with 79-inch 00.by 80-inch I

height, and a' cavity.74 inch ID by 74-inch height. The 1.5-inch thick I

lead' shield 'is supported ;by outer and inner carbon steel shells 0.75- 1L

I inch and 0.375-inch thick,' respectively. ~ The bottom 1.56-inch thick I

lead shield is supzrted by. outer and inner carbon steel plates 1.0- ||iq inch and 0.375-inct thick . respectively. , The 1.5-inch thick lead lid i
li shield is supported'by ' outer and inner carbon steel' plates 1-inch and I

q| 0.5-inch thick, respectively. The carbon steel.used is SA516, Grade I4

l 70. The lid. is attached to the cask with eight (26,000 lb proof load I

|i each) ratchet type load binders and sealed with a Buna N 0-ring. The I
.

cask is equipped with a 3/4-inch drain line; sixteen-hole bolt-down |-
g

g flange (1-inch bolts) and two, 2-1/2-inch diameter lifting lugs. The a

g- cask lid seal and lif ting:1ugs are protected by a wooden sacrificial i'
1 impact limiter (about 8 x 10 inches thick). Gross weight of package |

~

1 and impact limiter, 50,000 lbs. I
I I

| (3) Drawing |
'

! | The packaging is constructed in accordance with PX Engineering Company, !
I Inc., Drawing No. 589-L, Sheets 1 through 3, Revision No. O. I

I I

I I

! 1 I
'

1 I

I I

I I

I I

L I

I I

I |
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coNomons tcontinued)

{I

|| . Page 2 - Certificate No. 9139 - Revision No. 4 - Docket No. 71-9139 i|
P I
b |
5 jl

| 5. (b) Contents j
| (1) Type and fann of material || |

!|
I Dewatered or solidified waste material in sealed secondary containers |I|
1 or solid irradiated hardware, meeting the requirements for low specific

|j|| activity material.

! (2) Maximum quantity of material per package
I|l|

j of the contents, dePyfontiiggrgndshoringnotexceeding20,150 {j
i Greater than Type A quantity-p(~rpd,ioactive material with the weight l

pounds. y ,,

6. (a) For any packagQp aining water and/or organic'sbstances which could|
I radiolytically2 generate combustible gases, determidgfion must be made by |
I tests and measurements of a representative package svCh that the following

|j,1| iteria arytQverQ period of time that {s-twice tg expected shipment

|' N
|g|n-,

g (i) Thehydrogengen'
.

'volum;heJid nust t to;a molar quqntity that woulde
e(or ivale;nt limitsQor other inflam- 'ng be npgmore than3%

I mab1Pgases),of *th onddryrc'eqt ' gas void if I
f (i.(rr no morei tha 063 g-molesL/. iIf,7.psiahyesentatSTP70'F);or I

(ii) The conda ont frier Ntyb irte2edwithadiluenti
g to as et 1"as gen mis to 5Fby voluge in those portions !of th ckage cg;cpj) greatergan5%.r

d'carrip f ansporthhe secondary containerFor any package' YI

must be prepared, delivered togas generation is,for shipment'irQth)isame manner f(Which detemination forI
I

| f

pe. Shipment period begins en the package is prepared |g

| (sealed) and cust 6e completed within twice th expected shipment time. p

I (b) For any package shipped thkl0jpay1bef eparation, or within 10 days
I after venting of drums or other seconc:ary containers, the detemination in

|' (a) above need not be made, and the time restriction in (a) above does not
i apply. ,

y,

'

I I
I 7. Shoring must be placed between secondary containers (or activated components) |
I and the cask cavity to prevent movement during normal conditions of transport. I
I I

| 8. The lid lifting lugs must not be used for lifting the cask and must be covered I

|in transit.i

i i
i li |
1 . I
t 1

li

I |
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conomous ccontinued)
-

i C

71-9139 hf Page 3 - Certificate No. 9139 - Revision No. 4 - Docket No.
L

% L

9. The packaging acceptance tests and maintenance program must be in accordance |1
l'

L

| with Section 7.0 of the application except: ![y

l t

u (a) The lid 0-ring seal must be replaced if inspection prior to each shipment [

Hj shows any defects or every twelve (12) months, whichever occurs first. I

!L4;

N| (b) During inactive periods, the maintenance and testing frequency may be |t
disregarded provided that the packaging is brought into full compliance j[

|||g prior to the next use of the package. g
i

I
L

i| 10 The package authorized by this certificate-must be transported on a motor vehicle, tt| .

railroad car, aircraf t, inland watgr. ciaf t. br' ho)/ <j
d or deck of a seagoing vessel iR

i

assigned to sole use of the lic Msee. ~U LI!
'

|Lh
%(y ,

The package authorized b' 'this certificate is hereby $ppiroved for use under the fq' 11. y
g! general license provisions of 10 CFR 571.12. (,)

(!td' T . p~ 4
Expiration Date: gly'31 1985.12. -

I,f. I1; !.Lj \
,' g /\ REFERENCES'j,/ 9, [f h-
, <r t. ; t,s .c -

General Electric Appl <ication_ dated [ March.24,21980 ? ,)i ,
q

-
,

!

{L
_,

'y ;; ,: <

}| Supplement dated: %y,29,t19,80. 3' y%.y r y r| p 'j ,'
p.e

,
,

C I~
,

,,

. L 7 I's .e, q, -

| qp ||I one s |
" ~

h, k ' $Qg$JOR t,U.biNUCLEAR REGUE.ATORY COMNISSION [m j r , - - a, . /q! g) *
g4o u

Qb
i

f h spCharlesE.
*

cDona1d, Chief t
l Transportation' Certification Branch j

/q d )bivistorof fuel Cycle and I

4 ' Ma'teridi Safety, NMSS L

1 I'

| Date: X 12 964 I

I L

I I

I l

1 i|

i l
I

i 1 '

i i I
l

l' L

I L

| |

1 I

l I

I
'

h !

l L

I I
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! IuU " CERTIFICATE OF COMPLIANCE 1

|, vo cen '' FOR RADIOACTIVE MATERIALS PACKAGES

i i . cintwicAte Nuveta e, nevisioN Nuusta e racn.ct iotNTwicAtioN Nuusta o eace Nuween . forAt Noveen Pacts

' 9141 1 USA /9141/B(U) 1 2 II

|Iene. vet a

|I
l' . in,. c.,i.nc. . ...u.o to c.,s ,y inat in. p cn.ging no cor,i.nis o..cno.a .n it.m s e.io.. me.i. in..ppuc.oi. r.iy iiano ro...e tortn in riti. to. coo.

II oe F.oer negui.i.ons. eart ri. e.ca.g.no os n.o,o.ci. u i.n. . eor r,.n port no transportatio,i or n oio.ciive u i.nai uno., c.ri. n cono i.on r

I n in,. ceri.ric i. oo.. not r o. in. con .ano, erom compn.nc. . in eny requirement or in requi iion of in. u s o.partment of tr n portation or einer |I
I, .ppuc.oi. regui.io,y .g.nc . inciuo no in. governm.ni ce any count,y in,ouan o, .nio on.cn in. p.cn.g. ..ii n. ir.n port.o I
I il
l' \1

|I
Il'

(1; * ':"M#'M^.'S*.'5% ?" r5 "''$' ' "'" *"^"'''."'0*.'a'o',"A%"s'!J'#" ,"#23,'OAtio~ ;l
i

I' Technical Operations, Inc. Technical Operations Inc. application dated I
1 Northwest Industrial Park February 1,1980. I

3

j Burlington, MA 01803 |
ii' ll . oocnetNuusta 71-9141 i

{k 4 coNoerioNs jrni. c.ri,,,c.i. i. cono,i,onai upon voie.n.no in. reau,, m.ni of to cra pari ri. .. .ppoc.oi.. .no in cono.iian. .pecit .o e.io.

i, , w
i (a) Packaging I
$ fld (1) Model No.: 900 ii
1 ji

j (2) Description ||
i - I
I A stainless steel encased, uranium shielded radiographic device. The ,1

i shipping container is 13.0 inches long, 7.7 inches high and 5.3 inches |I
wide. The radioactive source assembly is housed inside a tungsten il
source tube. The source tube is surrounded by depleted uranium metal i|

|m for shielding. The depleted urar.ium shield assembly is encased in a j
g stainless steel housing. The void space between the uraniun shield |I
s assembly and stainless steel housing h filled with a castable rigid I
A polyerethane foam. The gross weight of *.he container is 44.0 pounds. I

;|I
4'

j (3) Drawings

|I
l'
g The packaging is constructed in accordance with the following Technical I
J Operations, Inc. Drawing Nos. 90090 Sheets 1, 2, 3, and 4 of 4 I
11; Rev. 0; and 90091. Sheets I of 1, Rev. O. I
4 I

It'
l I
I I
I I

l

i l
|

r|| 1

i i
i

I'
|l

|!I I
it I
y I

I
4

I

I
' I
I |
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conomons (cominueas

i

|Page 2 - Certificate No. 9141 - Revision No.1 - Docket No. 71-9141
11

I

l' I

I I
g 5. (b) Contents I

g
1; ,

I
|| (1) Type and form of material Ili i Ili Iridium 192 as sealed sources which meet the requirements of special

|
f|'

form radioactive material.
i |
i il (2) Maximum quantity of material per package

I
I ;
I ii 120 curies I {I

6. The source shall be secured i t$sshielddd positionf of the packaging by the ! |
O P C r% ,j

i ;
; source assembly. The souyc sembly must be fabVicated of materials capable of y 1| resisting a 1475'F fire esty ronment for one-half hour and;inaintaining their '

Is

I positioning function, s The Isource assembly must,be]l)e source assembly must engage theAccking device.I of sufficient length and diameter 'to' provide positive I !j positioning of the source within the depleted uranium shi, eld,a's,sembly. |,

|!
7. The name plate shg be fhh,rkhted of materials capabliiof resis' ting the fire !

test of 10 CFR Part"71 and maisitaining their leg /Q1
1 ibility. O I
fi & t 'q i. ) ' 'A " / h Ized by this:ce,rtificate is h(ereby approved for'use under theli 8. The package authe I11 general license visions of,10 CFR 671.122- y

,
p I4 ,

i 9. Expiration date: Utlay31,,}lj85A) G Mh' , ' " p !1
|; ry n y | { p. Q lQ ,

}A[ &&-[w'jd'f D |R a n w s. v) |I W V, - % REFERENCE 4 '

t 1U .a4/h' M- i
I / L,

|! Technical Operations, Inc.'a#pication dat'ehle'bNary 1,1980[)' !

,s

p
I f % 11 /

FOR THE U.S. NUCLEAR REGULATORY COMMISSION I?j
f f |g ,,y Y

l'
ChQares /1 || . MacDonald, Chief

I
-

I Transportation Certification Branch |I

I Division of Fuel Cycle and I

Material Safety, NMSS I

| e o mi || Date:
I i

I

I I

I I I

I i 1

I I I

I I

I
(

1

l i

i
I

I496
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NRC FORM sis U.S. NUCLEAR REGULATORY COMMISSIONtm - CERTIFICATE OF COMPLIANCE I
u Cra n

FOR RADIOACTIVE MATERIALS PACKAGES I
L1 e CEAYiteCATE NUMBER ti REVISION NUMOER c PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES g

I 9142 2 USA /9142/B( ) 1 2 I*
, ,oE AMm E t

]f
I a Thas corlificate se issued to certify that the packaging and contents described in item 5 below. meets the apphcable safety standards set fortn m Tstie 10. Code

| of Federal Regulations. Part 11. " Packaging of Radioactive Materials for Transport and Transportation of Radioactive Material Under Certain Conditions."

|| tb inas cerut,cate does noi reh.ve tne cons.gnor from comphance w.tn any requirement of tne requiahons ov ine u s. oepartment oe Transponation or other
iI' apphcable regulatory agencees, mcludeng the government of any country through or into which the package will be transported f-I
{bI' L

l |t
4! * 'a"''en'IPAIES^e'v"/='.',*,.*".'iEA CATWC

"' " ^' ' '"" '" " "^ "" "
s E #O I PO ICATON kL

1 3i Monsanto Research Corporation Monsanto Research Corporation application Jl P.O. Box 8, Station B dated March 5, 1980. F
| Dayton, OH f45407

71-9142j - e,
I

tj c. DOCKET NUMB A .

4 CONOsTIONS -
I

This certificate as conditional upon fulfilhng the requirements of 10 CFR Part 71, as apphcable, and the conditions specified below
'

f| 5
| Ik

[ f(a) Packaging -

1 1
y (1) Model No'.* MRC-20WC -

||I
l

.
'i

1| (2) Description i
1 i
f Packaging as described and constructed 'in accordance with D0T Specification f8 20WL. ;

{ (b) Contents
~ .. -- - 1

' '

:,. I'-

I' ;I)il; il (1) Type and. form of material , ) i i i p-
,

I
s e

; _%. y. g n g, || t |.s -

Plutonium-238 sources in excess' of twenty ,(20) curi
|be at least double encapsulated ,in,a metal capsule..es per package must

y
N such that the i
u, sources meet the requirements of special form radioactive material. I
Ir 1, , ,

N Inner and outer capsules are individually leak tested during fabrication fj per ANSI N542-1977, procedure A2.2.3 (He pressure bubble test), or i
y equivalent. Prior to shipmentrthe" outer capsule will be smear |
q tested per ANSI N542-1977, per A2.1.1 except that the wipe will not be i
1 moistened with solvent. If the wipe shows less than 10 pci removable I
N contamination, the source may be delivered to a carrier for transport. I
I I
I I

| (2) Maximum quantity of material per package |
u I
| Six (6) grams of Pu-238 (100 ci). I
N I

I
'
IN

"

} |
,

i

L-v-- - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .|
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cononrious cconimuea;

:
Page 2 - Certificate.No. 9142 - Revision No. 2 - Docket No. 71-9142 |

E
'

li ;

j| 6. Sources must be packaged to minimize possibility of secondary impacts due to [
i . accident conditions of transport. [j

v

y! 7. The package authorized by this certificate is hereby approved for use under the
|[1 tlj general license provisions of 10 CFR 971.12.

i y

]l 8. Expiration date: April 30,1987. j
1 t
l| t

j
E

1; t3 n rm r~
j \REFERENCEC {

ICl i Monsanto Research Corporation pp'lication dated March 5,1900.- tp1
1; Q O L

t
1 N I

J T FOR THE U.S. NUCLEAR REGULATORY COMMISS10t' t
l' l ~

4 .- -
|t.jI LO

-

L

1| La %y$s //p" tI3 ,

' y|f |};7/, L,|| p-
;Charres E.It acDonald, Chief L

1|
er

$ t
L Q.'LTranspo'rtation Certification Branch

N
1

DivisionTof; Fuel' Cycle aild tw '

.,

' ,r' Id 8 i M rv . pMat'er151" Safety. FNSST I
,

h * SEP 0 F 198 d -[ .l tS$g<g .3 ,.d ; q a;f : .. tg Date: ml p
A [[Q%|g| Q|.

g

mydyQAv
r .

& [' 4r:n
n & L

d V L &if.h @ ,D *-O {

,
'

N| * /jf -
f.(s tt . J , g 7,n '*/q

s! L;

i; o e L
t8 <

! v s,

A'* xL J, .J -r-, 1 * kf m n 74
El L

8 L

1 t
l' t
i L

1 L

i t
I [

4
L
LI

| C

,
I b

| s t

| I L

t I (
[

| i [

d L
,
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NflC FOftM S1s U.S. NUCLEAR REGULATORY COMMISSION !
, oam CERTIFICATE OF COMPLIANCE i i

i FOR RADIOACTIVE MATERIALS PACKAGES !|u cra n

h 1aCERTIFCATE NUMBER D REVISION NUMBER c PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES |
'

F 9143 1 USA /9143/B(V) 1 2 |g
k2 PREAMBLE p

l,F
a. This certificate 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 ,1

i

t of rede, i neguiaisons. Pari ri. packaging of nadioactive uateriais for Transport and Transportaison of nadioactive uaieria under certain conditions - :p

b This certihcate does not reheve the consignor from compliance witn any requirement of the regulations of the U S Departme .s of Transportation or other I
apphcable regulatory agencies. including the government of any country through or ento which the package wili be transported

,

|t
3 THis CERTIFICATE IS ISSUED Ofs THE BA$iS OF A SAFETY ANALYSIS REPORT OF THE PACxAGE DESIGN OR APPLICATION j

a. PREPARED BV i Alame and Address A D TITLE ANO IDENTIFICATION OF REPORT OR APPLICATION;

Technical Operations, Inc. Technical Operations, Inc. application dated |t,

Northwest Industrial Park August 1, 1980. E

j!
,

: Burlington, MA 01803
!

E = DOCxET NUuBER 71-9143
| 4 CONotticNS !

; This certificate is conditional upon fulfilung the requirements of 10 CFn Part 71. as apphcable, and the conditions specified below

s E
,

(a) Packaging j
fyi

iI (1) Model No.: 920 l
! ly

(2) Description |I
E

: A stainless steel encased, uranium shielded radiographic device. The
i shipping container is 13.0 inches long, 7.7 inches high and 5.3 inches !g

wide. The radioactive source assembly is housed inside a tungsten !py
f source tube. The source tube is surrounded by depleted uranium metal ju
f for shielding. The depleted uranium shield assembly is encased in a 1

E1 s tainless steei housing. The void space between the uranium shield
f assembly and stainless steel housing is filled with a castable rigid !!
4

polyurethane foam. The gross weight of the container is 47.0 pounds. I

!n

|I
4
1, (3) Drawings I
T |I
1 The packaging is constructed in accordance with the following Technical i|}| Operations, Inc. Drawing Nos. 92090, Sheets 1, 2, and 3 of 3, Rev. 0; y

g 90090, Sheets 3, and 4 of 4, Rev. 0; and 90091, Sheet 1 of 1, Rev. A. p
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CONO|TIONS (continued)

PageL2 - Certificate No. 9143 - Revision No.1 - Docket No. 71-9143

1

1 5. (b) _ Contents |lI

|I| (1) Type and form of material
I

l|
Iridium 192 as sealed sources which meet the requirements of special |1

i form radioactive material. L
% L

f (2) Maximum quantity of material per package i

il -

f 240 curies
1 m r _ .. .

1 6. The source shall be secured in the $hielded: position of the packaging by the
I source assembly. The source as'seinbly must be fabricated of materials capable of
|I resisting a 1475'F fire siivfronment for one-half hour'and maintaining their |

| positioning function. .Th&' source assembly must engage the _1ocking device. The |
3 source assembly must bs'of sufficient length and diameter (to provide positive '

1 positioning of the s6urce within the depleted uranium shieldsassembly.
3 , .

' ,

1 7. The name plate sha19be fabricated of materials capable of resisting the fire
jI test of 10 CFR Part!71 and maintaining their legibility. -

The package authorized by this % s . f f -( . ,
& 3 ''e

i| 8. certificate is hereby epproved for use under the
_1| general license provisions of 1Q FR,571.12... ,.

3 9. Exp i ra ti on da te :, , rebrua ry; 28, 1986.5 - 7 6^%
py s.- n ,

<<q L
- -

q v3 .

''?p. .q || ;[.
,

1 ., ,

~dd,d>EFERENCE ~~'~ tL4dw yj ''' .i 1 ..
'-

tg s'"'- R

_
Lu sp) -

'r , .,

Technical Operations, Inc; application dated August 1,1980 p

/ FOR THE U.S. fd LEAR REGULATORY C0fft!SSION
... s

q~ A4 w ../r "bA -

| Char es E. MacDonald, Chief
Transportation Certification Branch'

Division of Fuel Cycle and
Material Safety, PetSSg

Date:

;

500
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Y" CERTIFICATE OF COMPLIANCE
# "" "" "

i o co " FOR RADIOACTIVE MATERIALS PACNAGES lt
i

1a 8 CATE NUMBER h RE e560N NUMBER CPACKAGE ENTI T NUMBER e PAGE NUMBER eTOfA NUMBER PAGES

2 PMEAMett - I
lj e. This cortihcate es issued to certif y that the packaging and contents described en item 5 bokm meets the applicable safety standards set forth en Title 10. Code j
| of Federal Regulations. Part it, ' Packaging of Radioactive Matenals for Transport and Transportation of Radioactive Material Under Certain Conditions " |
1 This certibcate does not reheve tne consegnor from comphance with any requirement of the regulations of the U S Department of Transportation or other let
| spp6 cable regulatory agencies, including the government af any country through or into which the package wits be transported- )
1 :I
1 -I

* '"'IEP WEF O
" '' ' " ^' ' ' " " ^ ' " ' " '"' " " ' "

a BV a ei A s D E D tDE sF CAfi RA ICAfeON

| 'ni: Chem-Nuclear Systems, Inc. Chem-Nuclear Systems, Inc. application dated 's.}| 240 Stoneridge Drive January 19, 1981, as supplemented. ,a
I Columbia, SC 29210 I
y ||

l| a cONOinoNs
71-9144 I| . Docatmuuor,i

:Ii

This certificate es conditional upon fulfelhng the requerements of 10 CFR Part 71, as appl + cable, and the conditions specified be6ow

1 5 1

1 (a) Packaging Il
-

1 I

f- (1) Model Nos.: SGC-1 j
f (2) Description j
1|
1

A steel shipping container for shipment of the lower assembly of a )l
i

1 steam generator. The external dimensions of the packaging are 42'6" |Ilength and ranging in diameter from 13'5" to 15'7". The packaging ,8

consists of a cylindrical section rolled from 2.5" thick steel plate j1

i with 2.75" thick end plates. The packaging is flanged down the center 's
| of the cylinder and sealed with a Neoprene gasket and 112, two-inch |t
! bolts on 12-inch centers. The lower shell assembly has two external

|I
'

| saddle base support assemblies. The packaging is provided with two |
j drain plugs. The packaging weight is 276,000 pounds and the gross 8

1

!j
I weight is 722,000 pounds.
! IThe top and bottom openings are sealed with 3 to 5-inch thick steel !I
i

| plate welded to the steam generator. All other openings are sealed il
| with 2" thick (minimum) plate or bar steel and welded closed.

j}l
(3) Drawing j

!I
The packaging is constructed in accordance with Chem-Nuclear Systems, ||Inc. Drawing Nos. 110-2700-E01, Revision A; 110-2700-E02 Sheet Nos. 1 ;I
thru 3. Revision A; 110-2700-E03, Revision A; 112-2700-E01, Revision {l
A; and 115-0127-001, Revision A. j

i
I
I
.I
I
I
I
I
I
I
I

501
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*f V '" 5 %^ CONotitONs (cbntmuod)

| Page 2 - Certificate No. 9144 - Revision No.1 - Docket No. 71-9144 |
|

t
-

r

lj 5. (b) Contents ;

l

[i (1) Type and form of material |:
=

p

1| Steam generator lower assembly containing radioactive material adhering
'

I to the inside of the tube surfaces.

k[
u

(2) Maximum quantity of material per package j:

k

|| 750 ci of principally corrosion products, mainly Co-60. f|
L

I| The steam generator lower assembly gustt e gseal d in accordance with Figures 1.2- fh| 6.

/The exterior surface of theno more than 220 dpm/100 cm' |;li 3. Rev. 2 and 1.2-5, Rev. 1 (pp hl$'end M 1 ., 1

|| steam generator lower assemggmosl be deconta thete[d

u'irements of 10 CFR ll71.45(b),h(j.71, (Free Drop),O
|i 7. In lieu of meeting the

1|
T . )4

!
I and 71.73. s
l i

tye provided during land transpor ,;
An escort mus,pf 6 tion ~ survey instrument, be equi.t which isjknowledgeable inj a.
the use of ra pped with"an appropriateI

f survey instriment, suppf(6f to permit the pttabl,fshment of e radiation :

exclusion aree, and be rte d6d wity writ eg' procedures toJ e followed in
an emergency 4situtation).-

y

/~ 1, ; { () |I

. !.hru , /3 .sIAe.magishum land > speed to 10 mph. ;
\, -

u , ,

b. Appropriat(meansmustbeta t contrp
,

e J 1W3pethmust 'b4 ;1imited to 5 mph.y On curves aggradts ithe,mm)dm W~ '| "f
eu g,n, . 4 ;r

W de(ing transporth prevent their,i 8. The lifting devic 9ssmust*,6ets3curelf ng

q use during transpect) as a stle- A se M Yor If f ting the(Joaded package.
M 6dk Jdh Ab s F

t
The package authorized ~ by ttils c rtibcate cultlejtransporhid on a vehicle, ;

,

4|

|
9.

inland water craf t, or;borge assigned (for,1 ole use iof th fcensen.

| 10. The package authorized fohse by this certificate isiwreby approved for use
under license provision of 10 CJ l 12. g ;

'

y' 11. Expiration date: April 30, 1986.
n
1 REFERENCES

l'| Chem-Nuclear Systems, Inc. application dated January
|

19,1981.

! Supplements datedt March 31, and April 21,1981.
|

f FOR THE U.S. NUCLEAR REGULATORY C0Hi!SS10h |

h' ChQa %0.e . %cDonald, CElef
g
d Transportation Certification Branch :

Olvision of fuel Cycle and ;

.l Material Safety
,

i'

I'Date: SEP 0 6 ten 1 set;
L.m...w.........w.m.m.m.....m........................;

i
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* ""*""E" CERTIFICATE OF C0tePLIANCE
'' CR" POR nADIOACTtye RIATelHALS PACKAOes |, ,

:jj . cear,,ic.n v . . nuisio ~uona . racnaa a,.ne.c t.o uona . ,= uvu . . tor.i nu n .o..

9145 4^ USA /9145/A 1 3 .i
''

|. rou a
| f . in .c.,tiet '. i. i..u.d to c.rtiey tnet tn.[.c .h) .ad cont.nt. d c,#b.d in it.m $ belo., me.t. In..pphc bl. f.tyit.nd.,d. ..i fortn in ret 1 50 Cod. |

; e r.o . muw.ont e.n n. p.c ...r4',,-ci. u.i.,w. to, t,.n.pon .no t,.n. con.i.on o, n.oio.ci. um.,w uno., c.n cono. .on. - ;g
l c

i e in.. c.n.s.c,. so.. noi re.. m. con onoc emm compi..nc. ..m ev e.qu.,.m.at e m. ,.ouw.on oe m. u s o. .nm.ni oe t,.n. con iion or om., i

.ppuc.n ..ouwoey .2.nc . mciuo.no mw ,nm.ni s .av ca.pr., m,ouan o, neo .n.cn m. p.c. .in 6. uan. con.o 1

h} I

jh , ~ ,
*

.

]| '"'*4,"as'.','/t.''."*Jm".', """ ^ """ *9*/'an'L'a=,"m'J,'in?T"rJt,',Lo.,|)|l| Nuclear Packaging. Inc. NUPAC application dated September 19,1980,'

1; 1010 South 336th Street r. as supplemented,-
i i

p Federal Way, WA 98003 ''

.,y,,,jj,,[[(ff,71-9130"

. .. -, :
!; a co oivious- in.. c.,vice.cono. .on.4 upon evie,in,m en. ,.qu,,.,n.ni. ot to c.% e.,t ri. .. .ppnc oi.. .no in. no.i.on. c ei.4 e.in. |I :i

li! '0 ||! (a) Packaging
* ' tf-\|;

-

A ,Iw -

(1) Model Nos.: NUPAC 50-1.5L, NUPAC 50-2.5L, NUPAC 50-3.0L, and NUPAC [
#p. 50-4.0L 'fr *||

'

p. ()y G' q |
'

; i; (2) Description ~

3~ |

w * , <g g . Cs i .<-

n _

< '
i is A steel encased lead"shieldeo' casks for low specific: activity material. ||

The casks are r,fint circular cylinder,with e 48.5-inch inside diameter I'

-

p .by 52.5-inch *1tMe high ~cavit60fne walls of:the casks contain a | |
,

<
;

i p lead thickness, ranginil fraut 125;to 3.75 inch 4s encased in 3/8-inch i
J

L thick steel shq1V. "hellett,srand top covers of the cask are made up |
>

1
11

of two, steel plates rangingifa' thickness"from 1.00ito 3.00 inches. I ;

j I4 Theprimarycasklidissecuredtothe~cylindricafcaskbodybyeight, I i

'li 1-inch rachet binders'. A secondary cask' lid isJcontered in the primary ,

; t

f lid and is secured to the' primary' lid with eight,' 3/4-inch studs and |1

1 y nuts. Each 11d is provided with a Neoprene gssket seal. The cask is i

i provided with four equally spaced lif ting / tie down devices. Casks 1,

: lj gross weights range 'from 13,200 to,28,900 pounds, l

1 Iq .c gy -
I

i I (3) Drawing |I, / '

| [L The packagings are fabricated in accordance with Nuclear Packaging, i;

i Inc. Drawing No. X 20-2010, Sheets 1 and 2 Revision C. Ii

/, Ii \\
* -

. |
'

i),
i

|
'

:

e y a I

e., .

! p| ~ < . . e
* *

!
'

|p!

i ... ( I

I

/g ,_
-

( ,' '--

,
.

, ,.

/- 803 !
'

< p.

' r M Ams ammen M mien maus u L ses a aun am uma amm mum am a en seram ma um1mm.m m nun [maimm'aut mis um an. aun mm.m a en an'amn um am ash mas susem

|
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""|**** CONDIT|ONS (cont nued)
U* '" ~ * '' ~' ~

<

|
;

g! , Page 2 - Certificate No. 9145 - Revision No. 4 - Docket No. 71-9145 ['

[

hl p

|
|{| (b) Contents '

g

11
|| (1) Type and form of material (
l
l (i) Dewatered, salids, or solidified waste, meeting the requirements %(for low specific activity material, in secondary containers; or

!! (ii) Activated solid components meeting the requirements for low |(
i! specific activity material. 'r
I

_

lt (2) Maximum quantity of mater algper-package
'

I ,M ikU// E
Greater than Typ q;antity of radionct(v aterial. 4

(!I ining water and/or organic subktances which could6. (a) For any package fon [

l| radiolyticallyyncrate combustible gases, deteminetfon must be made by ,(|
tests and measurements of a representative package .suci0that the following (

k criteria areCpet over a period of time that is twice the' expected shipment

st5 'limi molar q tity that would [The I ogen e

mabl{; pre than 5% b v lume
be no oreqiajentlimitsforotherinflam- (li

gases) pf the dary;co,ntal' r' gas void if present at STP [I|
'

(i.cg no more <thag , g-molesht -htsl4,7' psia (nd 70*F); or [

mu b ingrYedwithadiluent(ii)Thes onda r tain .

ted to 55'by volwiig' in those portions f( to ass th n nui e

livered Yo (cgrr,leNforM{nsport.be secondary container
of the kage. cogi h t); greater t, hen 5%.

|'
I For any packa [

[i
must be prepar d r shipment th(the}same mariner f(rwhich determination for [

g gas generation i Shipment ariod begins.yAen'the package is prepared (.

g! (sealed) and must ,, ompleted wit 1tn twice the ekpected shipment time, f

For any package shipped !khh0% h ation, or within 10 days F(b)
l af ter venting of drums or other sico dary containers, the detemination inl

|i (a) above need not be made, and the time restriction in (a) above does not|

g a pply, f
I r
| 7. Shoring shall be placed between secondary containers (or activated components)

L ,

I and the cask cavity to prevent movement during nonnal conditions of transport. ;
I

L
I Prior to each shipment, the packaging lid seals shall be inspected. The seals L

|
8.

shall be replaced with new seals if inspection shows any defects or every twelve h
a (12) months, whichever occurs first. (
l

[
[ l l

1 (
-

f,

!

| |-

| l '

! I

| 504;
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| 1",? '*"" "" conomons ccontinues) U'""""""^' "C " " " ' |
|
1 q
.I Page 3 - Certificate No. 9145_- Revision No. 4 - Docket No. 71-9145 E

p

b I
I I
I I

!I 9. The package authorized by this certificate shall be transported on a vehicle,

||I
I railroad car, aircraft, inland water craft, or hold or deck of a seagoing vessel |
1 assigned .for sole use of the licensee.
'
s 10. Lid lifting devices shall be covered prior to transport to prevent its use as .|
1 tie-down devices. Il
I I
I 11. The cask body and each cask lid shall be marked in accordance with 10 CFR 671.85(c). I
I i
| 12. The package authorized for use by this certificate is hereby approved for use

||
71$){G u |

under license provision of 10

13. Expiration date: Fe 1986.

REFERENCES OI g%
. ,,j

,,I
p|u8 Nuclear Packaging, IrrgapRication dated September 19 198Z A

| Supplements dated: ember nd .,25,1982p |18, lg0

U E ~py[ EAR REGU@0RY COMMISSION!1, FQI'TH h0C

f Th _Y a . Ibg }--- n h /-

i @ l ,'i< j g I
ILg r;I Xs' cDohhs Chis .

- %i

tion Ceft ficati6(n Branch |i g 'M
'

a t Eb'I ,

YI|
'

h :

;

tirtigty,mSF{
i sfbfue)!Cyclean g

'~i

@ R,I I

/ '

f|Date:
4

'O % |
frkpp4 |

i i
I I
I I
i i
l I
I I,

I I
I I,

I I
I I
I I

! I I l
i I l

'

I |
'

,

i I.. I
! l |

| | |
| | Ises
' i i

L______________________________________________________!
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION !
+an CERTIFICATE OF COMPLIANCE i

i o CFR h : FOR RADIOACTIVE MATERIALS PACKAGES ji

1 a CERTIFICATE NUMBER b REvlS60N NUMBER c PACKAGE IDENTaFICATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES

! 9147 1 USA /9147/B(U) 1 2 g

I2 PREAMBLE l1, a Tnis certivicate is issued to certif y trat ine packaging an6 contents desenbed in item s beio . meets ine appiecabie safeiy siandardi set fortn in Titie io. Code
i

{ of Federal Regulations. Part 71,"Packagmg of Radioactive Materials for Transpo t and Transportation of Radioactive Matenal Under Certain Conditions - g

l b. Tnis cert.ficate does not reneve tne consignor from compnance witn any requirement of the reguiations of the u.s. Department of Transportation or other f
1; appncaoie reguistory agencies. includmg the government of ar f country inrougn or into which the package will be transported I
1 i
1 1

l1 I3 THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION g
- a PREPARED BY tName amr Address A D TITLE AND IDENTIFICATION OF REPORT OR APPLICATION.

1 Technical Operations, Inc. Technical Operations, Inc. application dated |p
l1 Northwest Industrial Park October 30, 1980. i

01803 j|Burlington,MA
'l - m D p 'C71-9147 kN > c DOCKET NUMBER % l*. ,

C . . , V' ~....f,
h , CONDITIONS

4

Tnis certificate is cortdttional upon fulfilling tne requerernents of 10 CFR Part 71, as apphcable. and the conditions specified below
11

- #m |N
1|; (a) Packaging
1 s. , .

,. ' ) 'I"

6 N
''

i| 1
'

M (1) Model No::: 850 _

.6 w
f a I4 , ,,

/ ;[l r *') |
}f

(2) Description ,N N
,3* Jun n ge- T

i A stainless steel encased, uranium shiilded-source changer. The N

1; shippirig container 11s;8.8, inches 11ong',/10.4~ inches high and 8.5 inches I
wide. "The radioactive. source assemblies are housed inside titanium I

.

source) tubes.';The soufce- tubes;are' surrounded iby depleted uranium |i

leted. uranium | shield assembly is encased
metal for shielding. The dep!!The' void space between1the uranium

!

in a stainless 3 teel' housing
~

;
' i

shield assembly andistainless.steellhousing;is filled with a castable I
,

| rigid polyurethane! foam. The gross. weight of the container is 77.0 I
Ipounds. V o << 1' <s- |

> > >
i

, .

yi s A nf,. s

| (3) Drawings ''/[n ,-
|

#
,

i , g

The packaging is constructed in accordance with the following Technical I
Operations, Inc. Drawing Nos. '85090,(Sheets 1, 2, 3, 4, and 5 of 5, I

j

|
Rev. O and 90091, Sheet 1 of 1, Rev. A. I

I
I I
! l
! n
I I

I
I
I
I
I

;

! I
1

1

I
I
I
I
1

1
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W**' " # #CONDtTioNS (continued)
'

.
.

. I iPage 2 - Certificate No. 9147 - Revision No.1 - Docket No.- 71-9147 I '

N

I
I I
| S. (b) Contents- p
I i
1 (1) Type and form of material i
1 i
j Iridium 192 as sealed sources which meet the requirements of special |
q form radioactive material. g
1 i
1 (2) Maximum quantity of material per package 1

1
1 F

j |240 curies

| The sources must be secured in the shielnd7pos~be'jabricated of materials capable|f
6. 1 tion of the packaging by the

source assemblies. The scutce7 ass'emblie's W st-1 'rJ of resisting a 1475*F fire-envf fonment for one-half hour and maintaining their t4

1 positioning function. Th'e/ source assemblies must engagefthe locking device. I
1 The source assemblies,must be of sufficient length and diameter to provide E

j
positive positioninggf' the sources within the depleted ur'a(Pjum shield assembly. h

4 /y g,

The name plate must/,be fab icat_ed of materials capable of resi[ ting the fire rg 7. t
1 test of 10 CFR Pattj71 and maintaining their legib'ilf ty'. T

7 c[ % //h C I
The package autho(rjzed by this% 'Nkertificate is hereby pproved fguse under the

1

1 8. L

j
generallicenseprovisionsofig!Id

(RQ71,JQ j [,

s| OJ %a T j ! . f 3,N'@' /b ' fExpiration date: Januarh3'1,'l 8( 9.

7 p rg < 3 : ~ w, a t
I. L

y p ], $p_f l' .

CO |REFERENCE %*y

! Technical Operations, Inc[ application da $d t Yer '3bh/1980 fQ yy m iw
N Q FORTHEU.S.NUgl.EARREGULATORYCOMMISSION [

!

h 4A AM l
-

frg g%

. Charles E. MacDonald, Chief. t
E Transportation Certification Branch I

Division of Fuel Cycle and E

Material Safety, NMSS . I

SEP 0 6 1983 [Date:
1

I

ti t
N I
5 t

l- l!
'

|
507y
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U.S. NUCLEAR REGULATORY COMMISSION |I!
feRC FORM sie -

'

CERTIFICATE OF COMPLIANCE-
to Cr A " FOR RADIOACTIVE MATERIALS PACKAGES ' |I j
+n,

f

b REVISION NUMBER c PACKAGE 5DENTIFICAYlON NUMBER d PAGE NUMBER e. TOTAL NUMBER PAGES
gj i a CERTwiCATE NUMBER
bl 9148 1 USA /9148/B(U) 1 2 g |

I
PREAustE

1 a inis cerioricat. is issueo io certivy inat ine packagma ano coni nis o.scrioeo in item s deio.. meets tn.appocadi saiety sianoaros set vorin in Titie 10. coo. I
J

of Federal Regulations. Part F1. -Packagmg of Radioactive Materials for Transport and Transportation of Radioactiv. Material Under Certain Conditions? |
u

1 n. Tnis ceniticai. ooes noi reii.v. in. consignor from compnanc. .itn any requirement at ine reguiations or in. u s. Departm.ni os Transportation or otner jN
1 appacani. reguiatory agencies. inciuoing tn. government oe any country inrouan or into nien in. packag. .iii be transportea

N
1

1
1 !I
1

3 THis CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION
a PREPARED BY (Neme amt Address): b TITLE ANO IDENTIFICATION OF REPORT OR APPLICATION

1. Technical Operations, Inc. Technical Operations, Inc. application dated !g!

1 Northwest Industrial Park March 24,1981, as supplemented R

E
1 Burlington, MA 01803 N
1

, t i.' C 71-9148 - j!s a c sDOCKET NUMBER ;%

4 CONDITIONS ,( )**
Tnis certificate is conditional upon futiilling tne requirements of 10 CFR Part 7t, as applicable, and th conditions specified below

1 5 4 *
* |

i
1 (a) Packaging - jf s

I
1 x ' I
i (1) Model No.: 770. I- -
1 .- ' ~L

f (2) Description Ik kh _ |
'

t rw M y (. : ,

; j g<

1
The Model No. 770 shipping container is designed for use as,a source changer, ;p

1 storage container, and TypeiB shipping'. container for radiographic sources jI
inspecial; form. The'Hodel.No.; 770 source: changer measures,23 inches long, I
24 inches wide, and_20 inches high71The radioactive' source assembly is |j housed in Zircalloycor titanium' "S"; tube'. The "S"' tube isTsurrounded by y

s

y ~

f depleted uranium metal.tas shielding ~ mat'eria.1. The depleted uranium shield y

7 assembly is encased inEtwo;steelicontainers. The void space between the I
M depleted uranium shieldlassembly-and the inner; container is filled with a 1

J I
l rigid polyurethane, foam. The gross weight of /the conthiner is 813 pounds.
J c % , 1

il
1 en ,m

||
J Yp .

l * I
1

}f
''

1

' - .% .a g
*4

| e yi

-)f I

1! l
|

T
1

1
I

1 l
l j

1
|- 1 I

1
I

1
i I
.

1
1i 1
1

1
1

1 I
1 |
| |

|

|
1
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U.S. NUCl, EAR DE GULATCR Y CCMWGSION1"C ' "" " CONDmONS (continued)

Page 2_- Certificate No. 9148 -~ Revision No. 1 - Docket No. 71-9148 (
'

L

L
t

(3) Drawing i
t

The packaging is constructed in accordance with Technical Opc.'ations, (Inc. Drawing No. 77090 - Sheet 1, Rev. 1; Sheet 2, Rev. 2; and Sheets 3 g
through 6 Rev. 1. t

t
(b) Contents I

t
(1) Type and form of material (

Cobalt 60 as sealed sources that meet the requirements of special form h
radioactive material. !

(2) Maximum quantit da r 1 per a a

550 curies y b t
s O t

6. The source must be delured in, the shielded position of th,e pt'gkaging by the r
shipping plug, sour I
assembly used musp%ce assembly, and locking device. Thenhipping plug, sourceof materials cap gl'eiof resisting a 1475'F fireIfatirica

gmaintginin l(mgst egag)g the l'itionin yunction. The
environment for pneihalf hou

f ej hing devic The flexible tball stop of thetsource assein
cable of the source assembifla ug lye of suff nt length and tdiameter to provlde positive;p ,d spipp,ings t on agg ource in the shielded position. t

Y Q of$r/ /esistin$
I

Name plates must,b fa cate@ ' matt A g the fire teat I

W< iith d.y. // ff g (
7.

of 10 CFR Part 71'9and ma ' s ini: tthk| e

f
'

Theliftingeyebbs(28. be y a W pment ~ the holes covered
to prevent their usslas a tjf- own devic, *iF "risport.Co I

y t
9. The packaging authorize [dyby this certificu q ?p ,A is he fby a ed for use underi

the general license prov)pj ns of 10 CFR'971.12.

,
10. Expiration date: May 31, 987p/ pp

ItbFE CES I1

L
i

Technical Operations, Inc. application dated March 24, 1981. [
t

Supplement dated: January 18, 1982. [

FOR THE V.S. NUCLEAR REGULATORY COMMISSION I

I

t
L

Charles . M cDona d, Chi l

Transportation Certification Branch I

Division of Fuel Cycle and |Material Safety, NMSS ;

SEP 0 61983 L

Date: I
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NRC FORM 818 U.S. NUCLEAR cEOULATCP,Y CIMMISSl!N
m CERTIFICATE OF COMPLIANCE |
'o CFR 7' FOR RADIOACTIVE MATERIALS PACKAGES

! I e CERTIFICATE NUMBER D REVISION NUMBER C PACMAGE IDENTIFICATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGFS -

! 9149 1 USA /9149/B(U) 1 2
'

2 PREAMBLE
j

,

} a This certificate is issued to certify that the packaging and contents described in item 5 below, meets the applicable safety standards set forth in Title 10. Code I

]| or Federal Regulations. Part 71. "Packagmg of Radioactive Materials for Transport and Transportation of Radioactive Material Under Certam Conditions - I

1

1|| d. Tnes certificate does noi reheve ine consignor trom cornphance itn any requiremeni on the reguiaisons of tne u s. oepartment or Transportation or oiner
,

apphcable reguiatory agencies, includmg the government of any country through or mto which the package will be transported.
I

1

1
3 ' 3 THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a PREPas4ED BV (Name and Acuresst b TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

I Technical Operations, Inc. Technical Operations, Inc. application dated ..

I Northwest Industrial Park April 10,.1981.
ji Burlington, MA 01803 -

1 -~ r-

. , ooCC Nuusin i' i ; 71-9149 [1
' ;

1| 4 CONDITIONSThis certivicate is conditionat upon tuienhng ine requirements or to CFR Part 71. as apphcable. and the conditions specified below

1| s. -
1 w

.

g (a) Packaging 8

T ,

lj|1 (1) Model No.C 910 i
'

['.,

1, (2) Description
l -

,i

ji A stainless steel encased, uranium shielded radiographic device. The
I shipping, container isL13.0 inches' long, 7.7 inches high'and 5.3 inches

. wide. ' The radioactive source assembly is housed inside*a tungsten
1| source ' tube. The source tube is surroun'ded by depleted uranium metal
li for shielding. 'The depletdd uranium'. shield assembly is encased in al

j stainlessisteel housing. The void space between the Uranium shield
ji assembly and stainless:stee1~ housing ~is filled with a" castable rigid

.

~

f polyurethane foam. The gross weight of the container is 34.0 pounds.
y x< - s

f|
(3) Drawings /i-

1
'

l' The packaging is constructed in accordance with the following Technical
] Operations, Inc. Drawing Nos. 91090.1 Sheets 1,-2, and 3 of 3, Rev. 0
.) and 90090, Sheets 3 and 4 of 4i Rev; 0.
-1
1
1:

l'
1

1
1
1

1

1

1

1

1
1

}
(

510
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CONDITIONS (contonued)

||
.

Page 2 - Certificate No. 9149 - Revision No.1 - Docket No. 71-9149 y

i
N

I i

| S. (b) Contents
l|i|

j (1) Type and form of Material jp
1 'I
I Iridium 192 as sealed sources which meet the requirements of special

)!N4 form radioactive material.
1 jN

f (2) Maximum quantity of material per package
|i|T l

1| 30 curies
|WX 5

The source must be secured in thejskield~y r-poIit on'of,the packaging by the source
r

4 6. l

i|
e

4
1 assembly. The source assemblysmust be fabricated'of_ materials capable of resisting |

f a 1475 F fire environmentifo'r' one-half hour and maintaining their positioning
~

l
~

!

g function. The source asssisbly must engage the locking de~vyce. The source |g
g! assembly must be of suf,ficient length and diameter to provide. positive positioning |gI
1 of the source within the depleted uranium shield-assembly. .<jD |i

2
E

1 s - '/ /g
7. The name plate must;be fabricated of materials capab'le;of resisting the fire j|j

y test of 10 CFR Part*71 and maintaining _their legibi.lity. q g

The package authorized by thisicertificate is herehy;napproved (for> use under the
b 'R) cC) (fp pg

1 8. p

Ji general license provisions of.10!CFft E7I'I2 YIN E

y- .. % VQr JSf $' >
'

,

Expiration date:gdune 30n1986..{m f[ p , 'j y |
9. rr

,

c,g|A ---

i , j: .p 4 y;

p !;:{41m 3 % gs..

;REFE CEQ (g |1 '

-]( Technical Operations, Inc. a6 plication dat'ed(ApriY 10,1981.rf
O , ' Q /ge(f O I,e e.

l i I
~

f ' L'h <M h'gf '.' FOR THE U.S. NUCLEAR REGULATORY COMMISSION
|gj & .ts

kk{ |
#

'

)i
Chgarleyst /L i

1

. NacDonald, Chief'
y

l Transportation Certification Branch g

] Division of Fuel Cycle and u
j Material Safety, PNSS I..

J B
SEP o e long i1 Date:

1 1

1 I
( >
1 1

1 | -

1 1

1 I
I
h ,

I
R

I
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U.S. NUCLEAR RE!ULATORY COMMISSl!N
1| NRC FORM 614 CERTIFICATE OF COMPLIANCE Es 43>

li 'o crR 7' FOR RADIOACTIVE MATERIALS PACKAGES E
r |
j{ 1 a CERTIFICATlNUMBER

D REVISION NUMBER c PACKAGE IDEPsitFICATION NUMBER . o PAGE NUMBER e TOTAL NUMBER PAGES g9 50 2 USA /9150/B(U) 1 4 y

PSIEAMBLE -

4 a This certificate is issued to certif y that the packaging and contents described in item 5 below, meets the applicabie safet y standards set forth in Title 10. Code |
I of Federal Regulations. Part 71, Packaging of Radioactive Materials for Transport and Transportation of Radioactive Matenal Under Certam Conditions " |

b This certificate does not releeve the consignor from compleance with any requirement of the regulations of the U.S. Department of Transportation or other
applicaDie regulatory agencies, includmg the government of any Country through or into which the package will be transported.

t |l'f E
!

1 IN
j ji 3 THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

ig!di a PREPARED BV (Name end Addresar e TITLE AND IDENTIFICATION OF PEPORT OR APPLICATION

|f Sandia National Laboratories PAT-2 (Plutonium Air-Transportable Model 2)
||
|

W Albuquerque, Nfi 87185 Safety Analysis Report, SAND 81-0001, printed p 1

d July 1981, as supplemented. b
;j j

q!E !91

it 71-9150 !N- e DOCMET NUuBER .

-1; 4 CONDITIONSTnis certif cate is conditionai upon fuifin.no tne requirements of 10 CFR Part 71, as applicable, and the condstrons specified below
:1 N

[l 5-
i

if (a) Packaging '

|g
q! ,1 |

el! (1) Model No.: PAT-2. 'l |

4 -

In j

'l (2) Description jh I'

:1; h

) A superalloy primary containment vessel (TB-2) surrounded by a protective ||
f overpack(AQ2). The contents which may be in canisters are contained !p

within,a capsule (C-1) within the TB-2. !I
']| Ji

!4 The AQ-2 overpack is a right' circular cylinder, approximately 356 mm ||;[j (14 inches) high and 381 mm (15 inches) in diameter with protruding l
y

J handles attached' to the cylinder outer walls. The outer shell is a p

ig double walled stainless steel structure with rounded end caps, riveted I
4 on the bottom and bolted at top. An inner grain oriented naple wood b

:D protective ~ case houses the TB-2; it is surrounded by a titanium load I
1j . spreader which is further surrounded by a grain oriented redwood |

}i
protective case.

y

n
(I I
4| 1
4 e
4 n

1 i
A i
1 |,

4 1
4 1
4 |
1 I
I i

|
1
1
1 1

4 I
l"

I,

i i i

|
i
1 512-
1 |
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| >'me ww mi CONDmONS (continueW
& ^"I Uv "

l |

| Page 2 - Certificate No. -9150 - Revision No. 2 - Docket No. 7'l-9150
V 1

1

I The TB-2 containment vessel consists of (2) irori-base superalloy
| sections, bolted-together with (20) bolts, forming an 88 mm (3.46

inch) diameter sphere. A copper gasket held between knife-edge
1 sealing baads on the matting hemispherical surfaces of the TB-2
I provides a. seal, t

1 .I
I The C-1 capsule'is a stainless steel cylinder with a nominal 44 mm I
j (1.80 inch) diameter and a nominal 70 mm (2.76 inch) length; it has a r
1 screw top lid which is sealed with teflon tape. I

1 I

1 Brass or aluminum canisters may, g ps,ed in the C-1 capsule to hold
1 various radioactive contetJts.4 The can{sters may have quartz or glass1 liners. r' / j

j
Thepackage.gy.() bk I

ss weight is approximately 73 pounds (33 kg). [3

l % [] (3) Drawings aR Specifications f,/p1 Q j
The pac ng is'x . structed in accordancepw)th specRications and1

| drawing's as listed; ' document. number',fssue, and titje in the List
1 of Data-LD-T670004000, page ;ldissue[D aiid :page 2, i'ssue D (Chapter 9

b ,

1 of Safety Analysis"R6p rf, SAND 81-000l printed July (1981).

i d (' ,' ( %" A )
1 %

,
'

$, ..,

(b) Contents t--' ,.-
Qa',

.

o Q 't,
.

Type a@nd formsofjmater E - 9g*J h;

3 (1)

Plutonikurand nus AN' tonth Iuraniup n variousgr
isotopic \compositjonsan spild sq asr e

U U/ NV dr-1

oxide %pcyd r, sinteredfo/] (i) x ip'ellet andgtal;
(ii) plutonium hfate. tetrahydrate, Pu( 0 ) 4H O and

'

plutonium nitrat di ca e, N0j4f H 0.22

] (2) Maximum quantity of material per package

] (i) Forthecontentsdescribedin5(b)(1)(1): ;

'

l
J Not to exceed 15 grams fissile material,120 grams mass,
i 2 watts decay heat, or 0.5 gram water.
I

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

| Not to exceed 3 grans or 0.5 grams water in addition
1 to the water of hydration.

' "
I

1

!
:

|

513'
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*""" " * " " " ' ' ' * " 'conomons (continues;

i I

|. Page 3 - Certificate No. 9150 - Revision No. 2 - Docket No. 71-9150 |< ,
I

n i
I Up to 9 grams of polyvinylchloride (PVC),18 grams of quartz (Si0 ) or I

|
6.

glass, 50 grams of brass, and 16 grams of aluminum may be used wikhin the C-1 |
g capsule for packaging of contents. Up to 0.3 gram of polytetra-fluoroethylene g

I (PTFE) tape may be used to seal the C-1 capsule. p
I I
N 7. The C-1 capsule need not be leak tested when the activity of plutonium I

| contents does not exceed 20 ci per package. |
|8. A maximum of 2.0 grams of aluminum foil may be used to shim the C-1 |
| within the TB-2 to avoid relative movement between the two. W

9. Prior to first use, each packag h mee b eS ri ia for the acceptance i
I tests specified in section 8.1 o Chapter 8 of't6e fgt I

| (SAND 81-0001, printedJul{l981). M/y Analysis Report |
! 10. Prior to each shipment he package must meet the criterihor inspections |
1 and tests specified Tsection 8.2 of Chapter 8 of the SafetfAnalysis i
N Report (SAND 81-0001,y rfntedfuly 1981). Q |

p
,

Periodic testing b5d maint nhof the_packa eftn
|| 11. with section 8.3fof Chapter '8 isfgthe Safely)A a'li's(Report

t in accordance
i"

g g

/' 71 O sprintedJuly1981),/q|| (S AND81-0001, :

N q( NuA <4 Ip1|

'2. OperatingproceduresmusObeinfaccordancewi hip ~ter 7 of th6,f i
1

!i
Safety Analysis geport '(SAND 81000lvpripte ~Ju{j:1981)./"/, iN

5W '' e' q lcao^ % | | Ethe shihp6r'shal(ensure !g 13. Throughspecialar\ra.ngemed ih thtf
(Lted

i ry 4
per Efor|eachshipmentof g

v,7- g,adp( |f d ,K N '8 ?fj
I observance of the f lowing
I plutonium by air: M I'
4

The package (s) mushbe stowed a car |d@bir' craft bn the^ main deck in
v* u | Is

I (a) I

h| the aft-most locat' ion that is possible for cargo ofMts size and |fe
l s

| weight. No other type of cargo may be stowed aft'of the package (s). g

(b) As an alternative to (a), a'ckiks-dustk s owed in the aft-most lower |
| cargo compartment. No other type of ' car'go may be stowed af t of the package (s). j
g (c) Package (s) must be secured and restrained to prevent shifting under normal
q transport. p
i p

d (d) Cargo which bears the " EXPLOSIVE A" label may not be transported aboard an |

| aricraft carrying a PAT-2 package (s). I

I I
I b
I N
I II I
I I
I I
f |
L I
I I
|

|| 514 u
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_ ' ~ " . CONDIT|ONS (continued)
"' ""

1 I
I i
1 .

h
e Page 4 - Certificate No. 9150 - Revision No. 2 - Docket No. 71-9150 i

i
l |
|| |

|' 14. The package authorized by this certificate is hereby approved--for use
|g|g under the general license provisions of 10 CFR 971.12.

i i

|I
1 15. The package authorized by this certificate is hereby approved for |
3 -transportation of plutonium by air.
i i

| 16. Expiration date: September 30, 1986. |
l' I
I . REFERENCE I

fg % >in hI
PAT-2 (Plutonium Air-Transportableijodii 2) Safety Ana/[s

I
I l Report, SANDIA Report No. I

| SAND 81-0001, July 1981. , (j ||
'V

,

1 * * r i
I DOE application dated April.19,1983, supplement dated August 3,jl983. I
I T' <C K_ . .

I
g .g s

,
FOR THE U.S.,. NUCLEAR' REGULATORY COMMISSION N-

-
, y

~ ..I Qj DD -' |x 4

|

|| s 4i s . i Chanles/lM HacDonald, Ch ef I'i

7 i-- L NJ Transportation .Certific(tion Branch 1

]M ~J%#r Owisgch*of Fuel (Cycle and |
' c# b$. .
,

| ;p 99.9 L |Nahrtal Sa~fety, NMSSg
#

E d k, h I $ j h.q [. g |!Date: OCT 31 1983 O.
g p ,s pv4 s x .

V,J
,

8 s' C (, | \ 79 sk'4.j A I
l

1 -
| ' , _ . .% e% ''4- {,.

l '' Q y6 |
l' It.,

a, w $, || h 4,, b
sI |

1 I
I I

I|
I

| 1
i i
i i
I I
i i
i i
I I
| t
i I
I I
I I
I I
e I
( l
i 1

| | |
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U.S. NUCLEAR LE2ULATW.Y CSMMISSl!N '
I c,RC FORM S1s CERTIFICATE OF COMPLIANCEN

e>
| to crR ri FOR RADIOACTIVE MATERIALS PACKAGES

i a cERTiricATE NUMBER
tp REVISON NUMBER c PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER e TOfAL NUMBER PAGES

9151 6 USA /9151/A 'l 4'

q 2 PREAMBLE
| a. This certificate is issued to certify that the packaging and Contents desenbed in item 5 below, meets the applicable safety standards set forth in Tette 10 Code

- | of Federal Regulations. Part 71, ~ Packaging of Radioactive Materials for Transport and Transportation of Radioactrve Material Under Certain Conditions "

I o. Tnis cernficate does not reheve ine cons.gnor from compuance witn any reau>rement of the requistions of ine o s. oepartment of Transportation or orner
U apphcable regulatory agencies including the government of any country through or into which the package well be transported.

j
I
E| v

'a"''PE'A'E$^Bv d*.'**"a'JE..".'t' ***'* ' ^ **''" ^"^"*''."'rTs'ANo'"oWEc^ft 8'UE,"oMA'#S"cAriON'' ' '*

IWestinghouse Hittman Nuclear Hittman Nuclear & Development Corporation, application :

I
.

dated April 5,1982, as supplemented.
|! Incorporated9151 Rumsey Road
g olumbia, MD 21045

-

C

| e oOcETNuudR m,71-9151
N

4 CONDITIONS . ,

! This certificate is concitsonal upon fulfilhng the regt.Jements of 10 CFR Part 71, as apphcable, and the conditions specified below'

|
'* (a) Packaging '

-

i p -
g

,

'y (1) Model Nos.: HN-100 Series 3, CNS 14-170 Series III,'and NUS 14-170
[s . Series 1, .

-

N

I (2) Description :.,.

1-

| Steel encased, lead shielded casks for:loh specific activity material.
r The casks are right circular cylinders 81-1/2 inches high by 81-3/4

(or81-1/2) inches;in: diam 6ter.:The!caskicavities are_773-3/8 inches5

I high byt75-1/2 inches in' diameter. iThe cask side walls consists of a
i 3/8-inch thick inner steelishelli all-7/8-(or .1-3/4-) inch lead shell,

tand a 7/8, inch thick outer. steel (shell.1 The base is comprised of two,I

| 2-inch thickisteels plates welded [together,to form a 4-inch thick base
which is integrally welded to the inner;and outer steel shells of the

g|| side wall. A steel flang'e is welded to the inner and outer steel
I; shells of the' side wall at the top. The lid is comprised of two, 2-
I; inch thick steel plates, which are stepped and welded together to mate
I with the steel flange.vThe cask closure is sealed by a Neoprene

gasket located between the lid and steel'~ flange, positive closure of
!y the lid is accomplished by 'eight,1-3/4-inch rachet binders. The lid

|
I contains a centrally located shield plug comprised of two, 2-inch
I thick steel plates and one,1-inch thick steel plate stepped and
I welded. The shield plug is sealed by a Neoprene gasket, and eight,
I 3/4-inch studs and nuts are used to provide positive closure. The
| packagings are constructed of A-516, Grade 70, carbon steel. The

,

| g outer shell will have a minimum yield strength of 46,000 psi.
I
1 Model Number OD, inches Lead Tk, inches

i

I'

| HN-100 Series 3 81-3/4 1-7/8 [
CNS 14-170 Series III 81-1/2 1-3/4 |! g

| NUS 14-170 Series 1 81-3/4 1-7/8 I

I
I

I'

I
b '

I

| |
516 ig '

i__ _

_

.
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#* " # " " " ' # Nj"*^ CONDmONS (continued)

'

Page 2 . Certificate No. 9151 - Revision No. 6 - Docket No. 71-9151

f-

5.(a)- (2) Description (continued) -

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 i
:one shield plug lifting lug. The package gross weight is approximately

' 53,005 pounds.

(3) Drawings |
_

The packagings are fabricated in accordance with Hittman Nuclear & I
Development Corp. Drawing Nos.: C001-5-9138, Rev. 7; C001-5-9139, ;
Rev. 4; C001-5-9140, R(v.G5; ta0F5f91 Rev. 2; C001-5-9142, Rev. 1;
C001-5-9143, Rev 5 ad C001-5'-9149? 3. Optional stainless 5
steel shieldin t in accordance wit in STD-02-035, p

ef>gNos.:Rev. 1; STD- 6, Rev.1; and STD-02-037, 2.

The Model h CNS 14-170 Series III has one or mo a of the options -

s

shown in Chtm-Nucle &r Systems, Inc. Drawing,Nov d1 -D-0006, Rev. A.
hY. .' !

Corpor g
/ o. NUS

s\. - 8916'Ji20p1- . B; 8916Jf 2002, Rev. B; [

The Mode] N 70 Series 1 is fa . . ted in accordance with NUS [
on Drawi

M 2004,jRey. . Tend 8916 M g1005, Rev.'A. E8916 M 2.003, Rev.s pl
$ $ T

hn,,A ) j , p , {'

^

6
(b) Contents p [

(1) Type a'O form (natEtt ( i * [ dd$h pl

dit Y 's ! j%" % [

Process @ lids. her Agtn d p.isolidifjid; meeting the I
requirem9n)s fo y Q pectf) t* 3 yf( y-mt(erial, . Mled in secondary fcontainer g ( .

(2) Maximum qua i of material pe ckage [

IGreater than Type A qyntity of radioacgive material which may contain
fissile material provine .- eJssg iWterial does not exceed the f. e&igrr. of the contents, optional shield [. limits in 10 CFR 971.53.
insert, and secondary containers shall not exceed 19,205 pounds. When [
the shield insert is not installed in the cask, the internal decay ;

heat load shall not exceed 7 watts. When the shield insert is installed
in the cask, the internal decay heat load shall not exceed 28 watts.

:

:

I
;
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#""' # # '~
CONDITIONS (continued)

I

! IPage 3 - Certificate No. 9151 - Revision No. 6 - Docket No. 71-9151
I
I
I

6. (a) For any package containing water and/or organic substances which could I l
radiolytically generate combustible gases, determination must be made by |

'

tests and measurements of a representative package such that the following y ,

criteria are met over a period of time that is twice the expected shipment | '

time: I
I

(i) The hydrogen generated nust be limited to a molar quantity that would j
be no more than 5% by volume (or equivalent limits for other inflam- ,
mable gases) of the secondary contaiger gas void if present at STP y
(i.e., no more than 0.063 g-moles /ft at 14.7 psia and 70'F); or n

(ii) The secondary containekah c aht st be inerted with a diluent
to assure that ghli?nust be limited %)yy volume in those portions j
of the packa e h could have hydrogen gryteq than 5%. y

For any package ivered to a carrier for transporthhe secondary container i
must be prepardRior shipment in the same manner in,whidi detennination for i

Shipment period begins when' th['e package is prepared
gas generati s side

~

I

A- -; pecte shipment time. I(sealed) an4 t belc I ted within twice es
I

(b) For any pac |tege shippeM i ld M )o p afation,or thin 10 days !after vent -ofdrumsfo d r seconda rtajners,the termination in |
| (a) above n not be nia

n6theztiine,gj'ction in (a)1above does not
t thi I

apply. F-- Qq F ,/< S I.

7. Except for close tting ten (4sh i
t pa bet secondary

tra

The lid, shield plug (devices.and cask 1'fting lu -st$ ? cover n transit to preclude I8.
their use as tie-down i O

' " '

i 9. In addition to the requi nts of Subpart G of 10 CF art 71:

(1) Prior to each shipment, t pah k ks s, if opened (or if security
seal is broken), must be inspecte . The seals must be replaced with new I

i seals if inspection shows any defects or every twelve (12) months, whichever N

occurs first. |,

' i
| (ii) Each package must meet the Acceptance Tests and Maintenance Program of I

Section 7.0 and Appendix E of the application. Gamma- scan for the shielding I
acceptance may be based on lead equivalence for lead and steel with all I
readings within 2.3 inches +10% on a 4-inch grid. The Model No. NUS 14-170 |

i

Series 1 package must meet the Acceptance and Maintenance Programs of NUS g
Procedures WM-Oll, WM-012, WM-013, and WM-014. p

I
i
I
I

I
i
I
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conosisons teontinues;

I
|

||IPage 4 - Certificate No. 9151 - Revision No. 6 - Docket No. 71-9151 y

i|
|

| 1 i

|j
'

NIl 10. Paragraph 8.1 and Figure 1 of Hittman Nuclear & Development Corporation Procedure
|! No. HNDC-0-001-2/3, Rev. 7 (Hittman ltr dtd April 27,1983) are deleted. Seals
g which show any visual defects (cracking, gouging, tearing, etc.) must be repaired y

g in accordance with the referenced procedure and Note No. 3 on Hittman Drawing .;
I No. C001-5-9138, Rev. 7; NUS Procedure WM-012, Section 7.1; or, replaced with a IN
G new seal. 'N

|j|
I

|!
11. The package 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 g
'

l
g assigned for the sole use of the licensee. p

The package authorized by this. cert 91cakebs approved for use under thegeneral license provisions of $10'CFR 971.12. @ eb12.

)5
I *| rv .

|I13. Expiration date: June 3b[1987. bov
,|
||/ / p)REFERENCES

,

t y W
N |l

|} Hittman Nuclear & Development Corporation application dated 7 April W 1982.
'

% % 'tN'N ff/f q |-_

g Supplements dated: April 22 and: Dune 17,1982; Februarf 3, April 27 and y

13,1984(WHNIIE-785).h '4j hg| April
g 29, 1983; and June a-

' hem-NuclearSystemshinc. supplement { dated:
% %:f * pw Q p;

rr Dd! \"+ATTITTI FM,};16,,1982. $m
.

Novem r' i
{! 8

|l NUS Process Services Su)pplements(dated:dJune 29|and Sept 4m@ber 12,C'' ~.IE
,

'

1983
Wep dil ll l Rt ./ F !I

g'ydf0Rp|THE{0;SMCLEARREGULpTORYCOMMISSIONgj k 1, |
|| & 7+ /dWy ? |

4 e,.

g! *() Charles E. Mac onalN Chief |
l

g Transportation! Certification Branch p

s%|
' .

i Djvision of. Fuhl' Cycle and I
' Mat'erial Safety, NMSS I

^

|
4|Date: JUL 12 W4
|!I I
I I
d I
N I
I I,

| |
1 I
I i
i I

N| '

1 1
1. |

|
i i
i I
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I U.S. NUCLEAR REGULATORY COMMISSION

'

NRC FORM 61s
I CERTIFICATE OF COMPLIANCE Iem I| io CFR 71 FOR RADIOACTIVE MATERIALS PACKAGES
8 I

b. REVISION NUMBER c PACKAGE IDE.NTIFtCATION NUMBER d PAGE NUMBER e TOT AL NUMBER PAGES gg 1 s CERTIFICATE NUMBER 6 USA /9152/B( ) 1 3-g *9152 g

I l
h , PREAMetE

I a This certificate es issued to certify that the packaging and contents descnbed in item 5 below, meets the apphcable safety standards set forth m Title 10 Code |
| of rederai Reguiations Part 71,'Packagmg of Cadioactive Matenals for Transport and Transportation of Radioactive Matenal Under Certain Conditions." |
N b. Tnis certificate does not reheve the consignor from comphance with any requirement of the regulations of the U.S Department of Transportation or other

,
I apphcable regulatory agencies, enclud ng the government of any country through or into wheca the package w614 be transported. |I
I .

ji
I .il
I !N

3 THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION |gg
a PREPARED BV (Neme and Addresst b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION i

Chem-Nuclear Systems, Inc. Chem-Nuclear Systems, Inc. application dated ')
[! 220 Stoneridge Drive June 18,1981, as supplemented, y
g! Columbia, SC 29210 g
g

g! I
g

g ~

71 9152 3
1 . c ' DOC [tlNuueER ; 7

,

W' .

-*4. CONDITIONS
I ms certificate is conditionai upon fuifiihna tne requirements of io Crn eart T . as apphcaeie, and ine conditions specif.ed beiow ,

ta s m

6 (a) Packaging _ I'

N ,
I
ls (1) Model No.: CNS 1-13C II i

, '~. Ii

n
o r+

-

ig

y (2) Descrfption ', g,.

r" 'ti. bI, < ,

gj A shipping cask for/ radioactive waste. :.. The packaging' consists of a I
4 double-walled steel' circular _ cylinder separated by 1.6-gauge wires, I

I39-1/8" in diameter, and-68-1/2" high'with a centralisteel lined cavity'

f 26-1/2"1 1n diameter and'54.-1/16" thigh, approximately;5" of lead surrounds |
qi the central ca.vity. Closure vis1 accomplished ~ by a steel, plug type, i

d lead filled cover secured byitwelve:(12),1-1/4" bolts and seal provided I
q by a flat silicone rubber. gasket:and;a silicone rubber 0-ring with a I
I sealed 3/8", test. port between.the gaskiets. Approximately 6" lead are I

I# in the base and cover. The cask.is equipped with a cavity drain line
t

f sealed with'a 3/8" cap screw:and gasket, a steel lifting hook for the |
j cover, and topiand bottom impact limiters filled with 16.5 lb/cu ft i

g| rigid polyurethane foam clad in steel. The impact limiters are attached Ig

g to the cask by six (6), l" ratcliet binders. The overall dimensions I

%j
3 gross weight is approximately 27,000 lbs.

'
The package 1

_

with impact limiters "is 60" in" diameter and 99-5/8" high.
I

N I

f (3) Drawing |
I I
I The packaging is constructed in accordance with Chem-Nuclear Systems, I
I Inc., Drawing No. E-1-436-lli, Sheets 1 and 2, Rev. D. I

t i I
I I'

I I
i i I
i i I
| 1

I

I I

I I

E- I

I
i

b
Ii

I I
II 520 i|
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|Page 2 - Certificate No. 9152 - Revision No.~ 6 - Docket No. 71-9152 | |~

l.i
'

I

I || 5. (b) Contents
i

| I(1) Type and form of material |I I

| (i)~ Greater than Type A quantity of nonfissile radioactive material
|g as solidified or dewatered process solids (resins) within a.
y

e sealed secondary container;-or,

i

(ii) Greater than Type A' quantity of irradiated solid reactor components !
| within a sealed secondary container.

|
(2) Ma'ximum quantity of yaQgcka e

For the cont licribed in 5(b)(1)(i And (ii):|
Not to exc'eh a decay heat generation of 800' watts and 3,000 pounds1

N,

|' includin(tseight of the contents and seconary to ainer; and: |
f ForthDonth

scribed in 5(b)(1)( M ||!
/t -

!

l QJ e
| Resi al water i secon.dary3co rgnot to exceed the activity i
I stat

in Table '4.1{-}! of the app
'e op. O

| 6.
-

|7 ( d 4
Asneeded,appf_gpriatershor1 sist- 7:sede e?caskcavity7tolimitmovement i
ofthesecondary,)conta r du Qtcgidorn Cion z,of/, transport. I

'
.

l Q!
y |' W M& > Iy , %'#' j

tsecured byh'
,

I 7. The cask cover must
~ 'elin f' ^ SA-354pType 80; l-1/4"-7UNC x 2-1/4" |

| long bolts torq to 270 J or 360 -lbs + 10% (dry).
|_

I

s r'ver
n Appendix 88 of the application |; 8. Prior to each shi t, the lbhk teiihii i

q must be performed. package is 't' '
%ofAppendixto a c8Pr'ier for transport |C1o

I with a detectable 1 D

f)gthemet
usin |I tI 9. (a) For any package containig water and/or orgnic substances which could I

| radiolytically generate Sim itt]Lgeps,"Aetennination must be made by |
'

; y tests and measurements of a reNntaOve package such that the following i
I criteria are met over a period of time that is twice the expected shipment |
|

time:
|

I (i) The hydrogen generated must be limited to a molar quantity that would It

| be no more than 5% by volume (or equivalent limits for other inflam- |q mable gases) of the secondary contaiger gas void if present at STP g
I (i.e., no more than 0.063 g-moles /ft at 14.7 psia and 70*F); or i

>

: I I! l (ii) The secondary container and cask cavity must be inerted with a diluent i
I
, to assure that oxygen nust be limited to 5% by volume in those portions I

, of. the package which could have hydrogen greater than 5%. |
| |
I;

I
I

I
,

. 1
I

"

L I
I

i- i

! . 521
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'

us nucunn namni comssonconomous (continued)
i- ' Page 3 L Certificate ,No. 9152 - Revision No.~ 6' - Docket No.. 71-9152 |

| -

L |
9. (Continued). I

,

IFor any. package delivered -to- a carrier for transport, the secondary container y <

' must be prepared for shipment in the same manner in which determination for - g

gas generation is made. Shipment period begins when the package is prepared p

(sealed) and nust be completed within twice the expected shipment time. I
I'

(b) For any package containing materials with radioactivity concentration not l
exceeding that for low specific activity material, and shipped within 10 i|i

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 g

the time restriction in -(a y t apply.
|

| 10. In addition to the requ y ofSubpartGofM(CF Part 71: |
|}' (i) Each package mu et the acceptance. tests and intained in accordance

with the Main ce' Program of Section 8 of-the a cation. |
g> ,

Alternative t' leak tests described in A nddes and 8-B of the I
'

:
' applicatio be . d in accordanc ;EG&G I Fo, Inc. letter I

dated Dec 20, 1 intenance a r recordpall be furnished | ;

to th6 pa ing owneF. g
S '

n. O i
' ',

(ii) The 0-rin st bg repi la 1A new seals. The flat lid gasket I !
<

| must be -aced 4 nua le test pi >drAfn<line als must be
|replaced g re lo sirpnti17~ 31

,

' approve ( or use under the a11. The package aut zed scgsf? f I. 1 t t
' ere

general license visi tgf Q. lh g,

12. Expiration date: h 31, 19 / | [.

REFERENCES

1%981.Chem-Nuclear Systems, Inc. applicapn
1 te un

Supplements dated: September 30 and Decem 31. 1981; and April 1, 1982.
|

| 'EG&G Idaho, Inc. supplement dated: December 20, 1982. |
|

Department of Energy supplement dated: September 7,1983. I
11

! FOR THE U.S. NUCLEAR REGULATORY C0P911SSION I
,

'

I

| hM-da !
7 - ,

. kCharles E. MacDonald, Chief I

U Transportation Certification Branch I!

Division of Fuel Cycle and | ,

'Material Safety, NMSS

Datie: JUL 0 5 34 i
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Ni CERTIFICATE OF COMPLIANCE
* " " " ' " " " ' * * ' "

so cFR n FOR RADIOACTIVE MATERIALS PACKAGES I

g i a ctRTiFicATE NUMBER b REVISION NUMBER c PACMAGE IDENTsFicATION NUMBER d PAGE NUMBER e rOTAL NUMBER PAGES i

P 9153 2 USA /9153/B( ) 1 2 't
: PReauste L

||I
a inis certificate is issued to certif y tnat tne packaging and con. ants descnbed in item 5 below, meets the apphcable safety standards set fortn in Title 10. Code L

| or rederai Reguiai ons. Part 71, * Packaging of Radioactive Maieriais for Transport and Transportation of Radioactive Material Under Certain Conditions." .[

li b. inis ce,iihcare does not reheve ine consignor trom comphance witn any requirement or tne reguiations ce tne u s. o partmeni or Transportation or einer jI
lj apphcabie reguiaiory agencies,inciuding the government of any country tnewon or into whicn ene package win be transported. %
I; L
1 |L

f| * '"'in'MTANa.1 ?" ',","^*'* ' ' *"'" ^"^'"'* "'R".'L'lA0ii"#!ama"o*1Ta^,',T* car,0~' ' * " ''

1|TaledyneEnergySystems Teledyne Energy Systems application ,[
1 110 West Timonium Road
l: Timonium, MD

dated October 5, 1981, as supplemented. $
i 21093 8

L l
i

(71-9153 f. e occxcr Nuu8cR

||acoNoiTioNS 4
This certihcate is conditional upon fuihihng tne requirements of to CFR Part 71, as apphcable, and tne conditions specified below

Il s jt
f (a) Packaging L.

$ 5
-I (1) Model No.: SENTINEL IS J
1 t

f (2) Description r
g y

,

ai The packaging contains a thermoelectficjenerator witlE10,100 ci of L

1: strontium 90 fluoride. The dimensions are 32.2 inches in height by [
37.53 inches in diameter. .The package is welded to a?39.5 inch square, I

|g steel pallet,'which is 4 inchesihigh.' y
j . . : ,

-

f The contents are housed in'a Hastelloy,C-276 liner. The liner, with
a its pressed cap, is contained within a fuel . capsule-(1.871" 0D x |i|
%|
3 4.194"). The capsule lid is threaded for : strength and welded (minimum I

weld penetration of 0.055" is specified) to give a' positive seal. The I
li wall thickness of the capsule'is a minimum of 0.198 inches. The fuel |f capsule is constructed of Hastelloy C-276. The capsule is inserted g

i j into the stainless steel canned depleted uraniu'm biological shield it

4|
(1.898" ID x 4.320" 0D x 5.885" or 5.978"), and the shield plug is 'l1

bolted into place using three steel bolts, equally spaced on a 3.25- 1

(1 inch bolt circle. I

I

f The biological shield is held in a horizontal position within the !
1| generator's aluminum housing by the sized Min-K-1301 thermal insulation. If Min-K and load bearing plates are used to support the shield base. I
1 Spring washers are used to preload the Min-K supporting the biological I
1 shield. I
1 1
I! I

e I

.I L

J! I

1t I

f I
lj l

i
l i

'

I 523>
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R' conomons ccontinued)"

,

I i

Page 2 - Certificate No. 9153 - Revision No. 2 - Docket No. 71-9153 I l

I l

I i

.

I
| I
J (2) Description (continued) y

'

1 I
M The finned (13" OD x 14.5") aluminum housing (7" OD x 8.97") forms the I

II outer protective shell of the generator (70 lbs). The generator is
| held in place within the cask by a hold down assembly with a rubber |
q pad on top and a 2-inch thick (1/8"-0.001" core) aluminum honeycomb i
1 with a 97 square inch effective area, on the bottom. The total system I
1 weight is approximately 7,190 pounds. I
1 I

j (3) Drawings |

| The packaging is const etid iEaEcotdance with Teledyne Energy Systems !
1;'R' v." Oi'013-d1001, Rev. 0; 013-01002, Sheets I1 Drawing Nos.: 013-010 e

1and2,Rev.0;And"assembledinaccordancegw/s
i,th Figure 2.7-1, p 3-17 ;I1

1of the applicatiidn.
- O

|

1 '1 ("j (b) Contents

[ A !! (1) Type andCfprm o material /

N Ill UJ @k ,doublyencapsulatedina6Easte11oyC-276 1

fuel caplule, withfagast$)1oy>C-276 linir^which meets-the requirementsStrontjum fluorid SrE1

1 I1

N1 '# Il

of specfal fonn radicaitive material.gy g I1 g g c-4 N>-~- ,

(2) Maximum quantitycof me 1 ppackage fs |
u i 0 I (M;" ''! i '

~*

,| OJ Md a%' i1

1; 12,000 curies.g p - i' ?!
''

s< ' I

C $ i h ly' M ' f. N I

T{ 6. The lifting rings mus,t be'ej n-remod fseco
c

Il
^ covered,cgrClocked during j

oI
transport to prevent their'use'Qtie-down|' devices;g

e
l y w g, s qa << s

Uis hereby appr9ed for use under the !
''

The package authorize bifthis certifica't
p, 7. general license provisions of 1 CFR 71.12. $ I

31, 1986.v4,. 4 , J r " A |]| 8.
Expiration date: October

n it rs
3

,

REFERENCES i

a|l1 |

1| Teledyne Energy Systems application dated October 5, 1981. I

I I

) Supplements dated: October 21 and' November 30, 1981. |
1 I
| FOR THE U.S. NUCLEAR REGULATORY COMMISSION I
I I

| |i eAA. /L |
| ] Charles E. MacDonald, Chief |Transportation Certification Branch i; i Division of Fuel Cycle and |

Material Safety, fNSS I
|

SEP o a 1983 |Date: ,

524 I
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NRC FORM sis U.S. NUCLEAR RE!ULATORY CCMMISSIIN
r,cn CERTIFICATE OF COMPLIANCE I
to CrR 7' FOR RADIOACTIVE MATERIALS PACKAGES I

I
E t & CERTIFICATE NUMBER b REVISION NUMBER c PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER e. TOTAL NUMBER PAGES g

E. 9154 2 USA /9154/B(U) 1 2 y

2. PREAMBLE

| a. This certificate is issued to certify that the packagmg and contents desenbed in item $ below, meets the appl cable safety standards set fortn in Title 10. Code |i

!g
| of Federal Regulations. Part 71.*Packagmg of Radioactive Matenals for Transport ard Transportation of Radioactive Matenal Under Certam Conditions?

Ii b. Tnis certificate does noi r heve ine consignor from compiiance witn any requirement of ine reguiations of the u s. oepartment of Transportation or otner
! apphCable regulatory agencies, mCludmg the government of any Country through or into whaCh the package will be transported. I
| il
I 'I
| 1

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

e. PREPARED BY (Name and Aifdresst b. TITLE ANO IOENTIFICATION OF REPORT OR APPUCATION

| U.S. Department of Energy Technical Operations, Inc. application dated l|
; 1333 Broadway October 27, 1981. !g

| Oakland, CA 94612 N
*

I I
m - 1I

1 . c %C2tNui!R [^ C .f J1-9154 I

||aCONOitiONS ..t v ~r o
This certificate is conditional upon fulfillmg the requirernents of 10 CFR Part 71. as apphcable, and the conditions specified below.

iQ ' gdj s

1 (a) Packaging N I
1 T r0 1

' , '

1 (1) Model Nor:' 858 "# il;I1 J .c 4f e-;

f (2) Descrip' ion k' , /f n !t

t7(, fn K g
,

f ~ *.

A steel; encased, uranium')shiel'd'ed; Gamma Ray. Projector.s Primary components
m

3

I1

ll consis.t"of an outer (steel shelly (2L"Jjl,2"S 14.62"),tinternal bracing, I
polyurethane potting _ material, depletduranium shield;(4.0" min. thickness),1

s

|i and a Zircalloyj"S" tubet(0:467000f 0.385""ID)'. The-contents are

device and. shippingfplugiqTamp(q-pr'oof seals'.by a soufce cable lockingsecure 19' positioned in thej Zircalloy'"S" tube gl
~

are provided on the Ij
packaging'and a 1/42inchithickisteelfshipping plate!is bolted over the I'

source locking mechanism for?additiona[ protection;ddring transport. I
~

The total weight of the packagetis^approximately 502 pounds. I
'/ w 3W n' I'

'~

(3) Drawings

The packaging is constructed in,accordance with the following Technical I
Operations, Inc. Drawing Nos.:g % |
85890, Sheets 1, 2, 3, 4, 5, and 6 of 6. Rev. 0 |

1 66025, Sheets 2 and 3 of 3, Rev. A. p
1 y

I
1

I
I
I
I
I
I
I
I

'

p
-

.

4 I
I

,

I'

I
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conournons tcontinued) t'
I:

|.Page 2.- Certificate No. 9154 - Revision No. 2 - Docket No. 71-9154
|

8
L

':
1 5. (b) Contents I i
1 E

| (1) Type and form of material (
1 1

1 Cobalt 60 as sealed sources which meet the requirements of special I

d form radioactive material. I
i

1 i
j (2) Maximum quantity of material per package (
1 r
j! 110 curies t

e"sh31de9 hion, of the packaging by the6. The source must be secured in
shipping plug, source assembly aEs locking devic'e! The shipping plug, source l

j% assembly used must be fab (icAt'ed of materials capabl[e<6f resisting a'1475 F firef
i

l

j! . environment for one-halffour and maintaining their positidning function. The y
gl ball stop of the source assembly must engage the locking dsylce. The flexible g

1| cable of the source is3"embly and shipping plug must be of suffjcient length and ,E

g. diameter to providegositivegositioning of the source'in'thd' shielded position. }
1, Mb fy Q l

(> 7. The nameplates must be fabricated'of materials capable of resistipg the fire
y
g

i test of 10 CFR Pa'rt.71 and maintain'jng sthdir.llegibility. g
~ *

\n1 O eI 37 / i

"

this ce/ /i c
1 8. The package authorized bys rtifjcateds,hereby; approved for use under the I

generallicenseprovisions;of10(CFR1,67112. S $s (
,

; :en ('p1 m %vT ]f fe ? y ,i9. Expiration date: ' November- 30,,1986s. j.j [Mc V#

, 4 g

b h I [gff ( !
| OJ 6 r#!%, REFERENCE t~

b . N) /M i
ITechnical Operations, Inc.'ap,p1,1 cation datedpOctobe'r 29,f'j| v' Lv .

(1981.Q,

I m\ pvg/ FOR THE V.S. NUCLEAR REGULATORY COMMISSION gi *

%

! Charles E. MacDonald, Chief
g

Transportation Certification Branch g
i

Division of Fuel Cycle and i
! Material Safety, NMSS l

0Date:
; >
| t
: I
! I
L I

I
i
|
I

'
L

I
526 I
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I wa U.S. NUCLEAR REGULATORY COMMISSIONI u.c ronu sie CERTIFICATE OF COMPLIANCEal .
il io CFR n FOR RADIOACTIVE MATERIALS PACKAGESj i

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

| 9156 2 USA /9156/B(U) 1 2 |
|

h|
2. PREAMBLE;

! a. Thes certificate is issued to certif y that the packagmg and contents described m item $ below, meets the apphcable safety standards set forth m Title 10. Code
j of Federal Regulations. Part 71 * Packaging of Radioactive Matenals for Transport and Transportation of Radioactive Material Under Certam Conditions? |

l b. This certshcate does not reheve the consignor from comphance with any requirement of the regulations of the U.S. Department of Transportation or other .
3 apphcable regulatory agencies, includmg the government of any Country through or mio whsCh the package will be transported
1

1

) t.

3 THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION fa PREPARED BY (Name and Add, essa b TITLE ANO IDENTIFICATION OF REPORT OR APPLICATION 1-

3

4 Industrial Nuclear Company Industrial Nuclear Company application dated [Llj 1124 Chess Drive December. 23, 1981, as supplemented. [
1 Foster City, CA 94404 [1 -

3;

l;j
- .- 71-9156~

. e DOCxET NUMBER i

4 CONDITIONS
l This certificate is conditional upon fulfishng the requirements of 10 CFR Part 71, as apphcable, and the conditions specified below hj
1

% s. ~, !
j; (a) Packaging /

T |. :
2 (1) Model No.: IR-50 l
1 . y p

f (2) Description- 5 I:''
+ .

4

j! The Model No. IR-50 shipping' container is ;'disigned for ude' as a source
_

1 |# changer, storage container,' and Type:B_ shipping container;for radiographic
sources in special form. ;The Model No.vIR-50' source changer measures

~

s

3j 8.875 inches long, 4' 5 inches; wides ~and'8.5 inches high. ,The radioactive.

f source assembly is housed in Zircalloy' or titanium "S" tube. The "S" tube
)! is surrounded by depleted uranium metal'2as shielding mate' rial. The depleted
1 uranium shield assembly;is: encased! inia stainless steel housing. The void

1)
space between the depleted uranium shieldTassembly and_the inner container

H is filled with a rigid polyurethane' foam.4The 45 pound source changer is
l

i centered by plywood supports within a 10 gallon (min 20 gauge) steel drum
f with a 12-gauge steel closure ring. The gross weight of the source changer
f and overpack is 70 pounds. ~

> +

1| - -

1

t
l! l
1 i

T l
$
1
1

1
1
1

1
1

1

1

1
r

_, .

I
1

1
1 527
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CONonTioNS (continued)
I E

1 Page 2 - Certificate No. 9156 - Revision No. '2'- Docket No. 71-9156 L

1 [
|

'

| L
j t 4

a (3) Drawings t |

1 I |
1 The packaging is constructed in accordance with Industrial Nuclear [ '

] Company Drawing Nos. 2A, Rev. -; 50-4, Rev. -; and 50-4(A), Rev. . ( )

| (b) Contents k
1 r
1 (1) Type and form of material I

! 1 t

fl
3j Iridium 192 as sealed sources that meet the requirements of special

form radioactive material. t
ng REri i

1 (2) Maximum quantity ahmaterial per pdkag,e/ t
1 b %Q I

*A E

120 curies h '
I

1
#

(3 II

] 6. The source must be<s'ecured in the shielded position of the$ packaging by the lh
g shipping plug, so,urc'e assembly, and locking device. .The~ shipping plug, source I

4
1 assembly used must'be fabricated of materials capabje;of resisting a 1475 F fire r
1j environment forlone-half hour and maintaining .their positioning function. The Is

li ball stop of the source asseinbly'vustnengage the(locking device'. The flexible [lj cable of the so~urce assembly and shipping .plu,g wst;be of suf
h diameter to proside positive po'si'tioning.of thelsource in the(fcient length and_ shielded position,y

t

p w Q A.N 'Vja' 7 g () 7.
fire test of 101CFR Part]] and:maintainihg [ fha 2$e' rials. capable #of resisting theName plates on overpac.k',must*bDf2br;icated og r

ei? legibility.QThetwovent L1

holes in the side of thetoverpack'mstIbiefo@yered with; tape or-rubber (plastic)1 I
plugs to preventgen ry o g ,

The packaging autiiorized by this, certifidate,127 4isthereby app *N3 8. roved for use under |

the general licenseT rovisions of IdrCFRG7).1 p s I

9. Expiration date: July 1^)1987. L

1 < . . t
j k 1REFERENCFS- Y |m - .,
1 Industrial Nuclear Company application dated December 23, 1981.
1

1 Supplements dated: flay 28, 1982; and October 13, 1933. I.

I L

| ] FOR THE U.S. NUCLEAR REGULATORY COMMISSI0N f
~

1 1
1 I

g/]

| Charles E. MacDonald, Chief
' I

j Transportation Certification Branch |
; 1 Division of Fdel Cycle and |
! $ Material Safety, fMSS I

I
i Date: OCT 261983 1
1 I

l
1 I
l 5'28 |

|
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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U.S. NUCLEAR REGULATORY COMMISSION [I
NAC FOnes sie

l CERTIFICATE OF COMPLIANCEim
] o CrR " FOR RADIOACTIVE MATERIALS PACKAGES i
i 1
p i .CERiiriCATE r uueER = REvisiOu suuseR . eAcxAoE iDEaririCAriON avuseR d PACE nuusER . TOTAt suusER Paces
> 9157 3 - USA /9157/B(U) 1 2 g-

i PREAusta it
II . ini cerienc i. .. isia.o io c riivy tn.i in. p.ca.aing .no cont.nt.o crid.o m it m s eeio.. m ts in..ppac.oi. rety st.no.ro i rorin m riti. io. Coo. 'l-
| of Feder.1 Regua.tions. Part 71. "P.ck ging of Radioactive Materials for transport .nd Transportation of Radio.ctiv. Material Under Certain Conditions? I
l j n ini c.ninc.i. ao.. noi ,.n... in. consignor vrom coman.nc. .iin .ny r au,r m.ni oe in. r.gui.non. or in. u s o.p.nment oi rranspori.non or oin., f
1 .ppuc.oi. r gui. tory .o.nc . inciuoing in. go..,nm.ni o, .n, country in,ougn or into .nicn in. p ca.g. .in n. iran.pon.a J
h| F

,Ii
I J
} 3 YHis CERflFICATE IS ISSuEO ON THE sASIS OF A SAFETY ANALYSIS REPORT OF THE PACItAGE DESIGN OR APPLICATION {. PREPARED BY (Nam. and Addr.ssa b TITLE AND IDENTiriCAflON OF REPORT OR APPLICATION

^

1f Industrial Nuclear Company Industrial Nuclear Company application dated 't
16 1124 Chess Drive December 23, 1931, as supplemented. L

l Foster City, CA 94404 f1j t.

lt71-91571 ,, ~, -- _
1 - c OOCur uuueen L' i J ! r !T
3 L, enuo,,,o,, ., , ,

]
inis cenitic.i. is conoinon.i upon ruinning in requii.rn.nts of 10 CFR Part 71. .s appnc.bl., and th. conditions specifi.d belo.

g/ jr1 s x~ .

j (a) Packaging u-
)lw~'

1 O' ,r'

4 (1) Model No.: 'IR-100 l"
, i

11 -

. s.
^

f (2) Descriptiob- 'A,, j'
_ .

[e-
,

! *
1 t
i The Model No. IR-100 exposure device is,d[ signed for use,as an exposure

.,

L
M device, storage container, and Type.B shipping container-for radiographic L

sources in special form.iThe' Model No.DIR-1.00 exposure device neasures I1

lj 8.875 inches longi 4~.5 inches widerand 8.5 inches highil,The radioactive I*

]f source assembly isthoused 'in Zircalloy or' titanium "S" tube. The "S" tube
l is surrounded by depleted uranium. metalias shielding material. The depleted lgi

i uranium shield assembly,is Jencisedifri%stainl~ess steel housing. The void I
l

I space between-the depleted i5aniumishieldTassembly and[the inner container !L1

1 is filled with a rigid polyurethane' foam.'i,The grossNeight of the exposure il
1 device is 45 pounds. : C N m' il
1; R' |l

# -j,

1
e - r

1; t
-

f 4i It
4, '.aq. - i

.
-

g
i i n r

g y

I

1 I
ll |

1 L

i 1

1 I

J l

1

1|1 |

| |

1 1

|i
I

|

,11 s
1 1

I,

I I

1 1

1 1

1 529 I
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" "" # # # # ' *""?"* CoNo|TIONS (continued) |
1

1 -- Page 2 - Certificate No. 9157 - Revision No. 3 - Docket No. 71-9157
.

1
'

[
l'

: i,

j (3) Drawings h
I :
1 The packaging .is constructed in accordance with Industrial Nuclear [
| Company Drawing No, l A, Rev. -'

) (b) Contents f
1 i

1 (1) Type and form of material ||
1

h_
l Iridium 192 as sealed sources that meet the requirements of special -

li form radioactive naterial, r

(2) Maximum quantit 60 kt la pe ic[ade*

120 curies b f
f 6. The source must be ' secured in the shielded position of packaging by the

shipping plug, spulr e assembly, and locking device. . The shipping plug, source3

a assembly used must)be' fab) ed of materials ca b,]e,0f resisting a 1475'F fire
1 environment forlene-half h and maintainin r positioning function. The :t

1| cable of the source assemblyD. If musttemg ge
ylodking device. The flexible ;ball stop of the ' source ass

l

h| diameter to pr671de positivel s tioning,)f t)(natst; be of sufficient length and
shipping pl g r

30urce in thd-shielded position. r

C (b D, de 1 msy afabricated of m<'aterials capable of
N'

'

F Ef /,

1 7. The name plate on th posure 9 :,

J! resisting the file te of,) O 'CF)fil
* E Mintaining itC: legibility.

1; 8. The packaging ad%rizedi Vthip$
.

ostebs hereb@y appr@6ved for use under
,

cr if
.

y: ab ;q ~ ""

Jj

] thegeneralliceg6provj<iddEoM #(71412 /
-'\\ Q C92

I)7p,1987. -
9 / N :a|

9. Expiration date: y 31
O :

-

;p\ Q REFERENCES h ;
_

J . p -

f Industrial Nuclear Company applica6fonyTdated,Deckbdt'23,1981.
:

M r*
3
j Supplements dated: May 28, 1982; and October 13,1983(twoletters). |
t
1 FOR.THE U.S. NUCLEAR REGULATORY COM ISSION :

li

[b
l Charles E. MacDonald, Chief ;
i

l Transportation Certification Branch
[i

:

Division of Fuel Cycle and
j Material Safety, PNSS

|

Date: E Y 1983 |

P
l ) [
l ! [

} 530
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U.S. NUCEEAR r.EGULATORY COMMISSION
l| DIRC FOnes 818 CERTIFICATE OF COMPLIANCE
[ w'' c'd "

em

's " FOR RADIOACTIVE MATERIALS PACKAGES :

J 9159
, b ELEVittON NUMBER c. PACKAGE IDENTIFCAtlON NUMBER d PAGE NUM6ER e TOTAt NUMBER PAGES i1 s CERTIFICATE NUMEfEl

'
USA /9159/,A 1 3L 2 -

r

. PREAMBLE [= |
a. Thes cortsficate is issued to certif that the packagmg ard ;ontents descreed m item 5 below. meets the apphcable safet y standards set forth m Title 10. Code I) /

) of Federal RQylations. Part 71," Packaging of Radioactive Malenals for Transport and Transportation of Radioactive Matenal Under Certam Conditions."

] b Tnis ce,tificar. Joes noi rehe.. ine consignor eram comphance wein any requirement of tne reguiahons of ine u s. oepartment of Transportation or omer J
lj apphcable regulatory agencies, meludmg the government of any country through or into which the package will be transported. g
h a y~

h b

* '7'P''"'IES'e'r'$80'!fE "$ ***'' E * *^''" ^**"'''."'TTE f4J"!E0**Cff 83* *,"O7OR' **T"C4Tioy' ' ^'
A ,

)f Nuclear Packaging Inc t NUPAC application dated October 29, 1982, [e

l 1010 South 3J6th-Street,
, as supplemented. -

j ' ~ Ih Federal Way, WA 98003 y -

h r| ' q4. . ' - J. c

h
' '7 0 p es 71-9159

-

e 00C .af NUMBER 61 **r / / , 4
f

~/4 CONDITIONS s y a A
This certificate is conditional upon fulfish,qP the requirements of 10 CFR Part 71, a, akphcatsa, engi'io cond$ons specified below 4s

,
. - -

''

(a) Packaging / C_'

,Q [
'"

l|
} y ,

j (1) ModelNos[: NUPAC 14?l90L, NUPAC 14/190M, and NUPAC 14/190H
,

:
1 gs y jigV * L

ff, I g ({ (2) Description ._;Ap
,

:."]e
.. 7

( Jg t3-
& a > ~ ,

j]! The cisks are right. circular _.cylindefs7with a 75.5-inch ID by 73.38-
Steel encased lead; shielded casks-for low specific tactivity material. L

f

inch IH cavity. The Walls of the'.cosks;codiin a lead thickness [
*

ranging from 1.25 to 2.6311nches" encased in 0.-38-inch' thick inner [,

cask bottom are(m de up of;twc!s[ outer steel'shell.SThe top cover and([! steel'shell and 48841nch| thick'
. teel plates 0 ranging. in thickness from <

)! 2.0 to 3,0 inchesRThe primary caskslid|Js secured 'to the cylindrical :
1| cask body by eight,J1-1/4-inch ~rachet~ binders.sAVoptional secondary ;; 1

z lid is centerted in the primary lid andiis secured'to the primary lid'

h with eightf,3/4-inch studs 'a'ndinuts. Each lfhis provided with a
f Neoprene gasket The casks may be provided with an optional 12

* gauge stainless) seal. steel liner (seal welded along all edges), an optional
:

j
i =

j
p lid vent line with pipe plug, and an optional 3/4-inch drain line and
1 pipe plug. The casks are provided!witi four equally spaced lifting / tie-

,

;
1 down devices. The primary lid is' provided with three lifting lugs and-

li the optional secondary lid is provided with one lif ting lug. The
f casks gross weights range from 49,200 to 65,200 pcunds,. =

31
'

f)|
Model 00, Lead Tk, Top Tk, Bottom ik, Gross Wt,
Number inches - ignes inches inches pounds

1'

f :.

I NUPAC 14/190L 80.5 v 1.25 4.0 4.0 49,200

f NUPAC 14/190M 81.5 1.75 4.0 4.0 53,500 :

j! NUPAC 14/190H 83.25 2.63 5.0 5.0 65,200
1

1 (3) Drawing ;
) i

! The packages are fabricated in accordance wtth Nuclear Packaging, Inc.
Drawing No., X-20-2040, Sheets 1 aiid-2, Revision No. D.

( i.
-

p1
-

r- 531 ;
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conomons teonunued)

71-9159 I

| Page 2 - Certificate No. 9159.- Revision No. 2 - Docket No.
I I

l
I. .

I (b) Contents j
'

| (1) Type and form of material | j

! (1) Dewatered, solids, or solidified waste, meeting the requirements i
i for low specific activity material, in secondary containers; or i
i 1

I (ii) Activated solid components meeting the requirements for low I '
2

| specific activity material, in secondary containers. | i

l

I i
I (2) Maximum quantity of material per package i

tyPoeg eti,v materiai which may containg iI Greater than Type A
I fissile materi d the fissile mate al does not exceed the I

| limitsin10( 1.53. The decay heat 7 Qslimitedto7 watts |
| for the Mo s. NUPAC 14/190L and NUPAC /1,90Mcasksand25 watts ;

I for the M No. NUPAC 14/190H cask. U |

c'subst@anedswhichcould
l1

_

ng water and/or org
,

|1 6. (a)
For any pacipy/pe contalradiolyticaljl gene'ra bustible gases. inatidn must be made by I

||
|| tests and pWesurements3 'h representati e, age such that the following |

t$e?"k f \f h' "

(1) The I)ydrogen gepek st be linN a,m'olar qdktity that woulde I

be ngre thin;5% 'byM n F '(a F wpt entjlimits for other inflam- Ip i

,tM er gas /vgid iQresent at STP |-gj mable gases) sedend i g ; c M,

> ; 4 c 1 e , at !7 psia apd 70*F); or r( (i.e., ng morg)

! (ii) The secMary copto assuraethat oxygen %nuft'f' sner an gav pust be ,i rted with a diluent
I !e1 fte 5% by .volbme in those portions Ih
| of the pa whichcouldAia fdroge greagthan5%. |,

| For any package delhred to a carrier for ,trans rt, the secondary container f
I must be prepared for shi t in the sque (ner in which determination for i
1 gas generation is made, hi . ritK begins when the package is prepared i
1 (sealed) and must be completed wi h n ':wice the expected shipment time. I

| (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 |
| a pply. I

I i

| 7. Maximum gross weight of the contents, secondary containers, and shoring is I

| limited to 20,000 pounds. |
| |
| 8. Except for close fitting contents, shoring shall be placed between secondary | ,

: I containers and the cask cavity to minimize movement during normal conditions of I

l
( transport. I

ki

9. The lid ar.d shield plug lifting lugs shall not be used for lifting the cask, and'

g

| | shall be covered in transit.

10. The cask shall be provided with either (or both) a drain line or a lid vent line
as shown in the drawing in order to provide a method to leak test the package.

i

| " " " " " " " " " " " " " " " " " " " " * " " " "
- 539-,
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# # " " ' ' "j * "** CONOSTICNS (continued)

I I

I Page 3. -Certificate No. 9159 - Revision No. 2 - Cocket No. 71-9159 t
i E
'

C

t

! 11. In addition to the requirements of Subpart G of 10 CFR Part 71: f
I E
I (1) Priorito each shipment, the packaging Neoprene lid seals must be inspected. r
I The seals nust be replaced with new seals if inspection shows any defects t

| or every twelve. (12) months, whichever occurs first. Cavity drain and vent r

y lines shall be sealed with appropriate sealant applied to the pipe plug [
g threads. ,t
I il
s (ii) Each cask mst meet the Acceptance Tests and Maintenance Program of Section 8.0 t

-$ of the application. In addition, the cask nust be leak tested at least r

| every twelve (12) months in accordance with Appendix 8.4 of the application. E

The cask body and each caekghbe h ccordance with 10 CFR 971.85(c).') 12.
I r 4 L

I 13. The package authorize (hy' this certificate nust be tmpported on a motor i
I vehicle, railroad c Jaircraft, inland watercraft, or p or deck of a seagoing L

| vessel assigned fog e sole use of the licensee. j
j The package authidzehthis certificate is he eb rove /.for use under the f14.
:1 general licenselppvisio' ' 1 CFR 971.12. 'f i

f,M .. & '2 0 L

,

1

8 15. Expiration date: '
| $ arch 31"Y )p

-

O*
..

|a.

,f|i;, f
'

'n .

MFDEN;
I <n ~ ' . . g > ,

1 Nuclear Packaging, Inc. appl icy 'da ' 29,19$5 -b Fn D : .c b e

S: #I J )kSupplements dated: ary rt c

Y $/S.NU EA REGULATORY COMMISSION

RVp *I O !,

%*/ NChahes E. MacDonald, Chief tj ' e
!y r

I Transportation Certification Branch r l

I Division of Fuel Cycle and r
i Material Safety, fMSS I

| JUL 121984 I,Date:y

| 1 L
I r .

i

'

| t
i L
I I

9 |,

! 1 |
r |

'

, L i
| 1 . L

I I

|
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I NRC FORM 6te U.S. NUCLEAR REGULATORY COMMISSIONI CERTIFICATE OF COMPLIANCE Ioaso
N| io CFR 71 FOR RADIOACTIVE MATERIALS PACKAGES N

tt REVISIOPs NUMBER c. PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER e. TOTAL NUMBER PAGES

f 1 a CERTIFICATE NUMBER9160 0 USA /9160/B(U) 1 2 y

NL PREAMBLE

( a. This certificate is issued to certify that the paChaging and Contents described in item $ below, meets tne apphcable safety standards set forth in Title 10. Code | |

| of Federal Regulations. Part 71,' Packaging of Radioactive Materials for Transport and Transportation of Radioactive Material Under Certam Conditions." | l

II c. This certificate does not reheve the consignor from comphance witn any requiremer't 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

N E

i'; I
d i
g 3 THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION g

a PREPARED BY(Name and Adaresst tt TITLE AND IDENTIFICATION OF REPORT OR APPLICATIONa

||
[ Gulf Nuclear. Inc. Gulf Nuclear Inc, application dated !

|| 202 Medical Center Boulevard January 21, 1984, as supplemented. p

jWebster, TX 77598

. e dtNuue a b C 71 91607
o. CONDITIONS g V' [. jy

This certihcate is condit onal upon fulfishng the requirernents of 10 CFR Part 71, as apphcable and the conditions specified below

f* (a) Packaging N
(")4

f
a f r

(1) Model,Nos.r -20-VS and 40-VS <i n

~N ,9 y >^^
,

|(2) Description '

T }Q
4- p

|i
1 s f,_

k
g Radiographic devices and shipping [s

; a?. pf- 1; gg container for sealed sources. The
Ig

p packages are approximately 12" high?x16" wide x 8'Clong. The outer g
case is constructed *offl5 ~@a~ugel303 stainless steel. The package is i

b provided with)a 0.76"|di.ameterghandle? .The- 34 podnd uranium shield is R

9 held in pla'cefby potting epoxygand 2 brackets within the case. The 1

u II sealed source is: held within alZircaloy 06 titanium S-tube by a lockblockt
Ef assembly and a! safety)p1bgia'siembly atsth'e opposite end of the S-tube.

l The Model Nos' 20WS'and 40-VS'are' identical except for shielding |
#(g

.

capabil.ity of the uranium sh'ield. ;The; package Seighs 42 pounds. 1

/, El { t y'?" ~4 g i
EH

(3) Drawings %y 3
' ~ ~

svj
N; % >

b The package il constructed in accordance with Gulf Nuclear Inc. !f Drawing Nos. A-31r Sheets 3'and'4; Rev.1; A-31-1, Sheets 1 and 2, g

i d Rev. 0; A-3-1, Rev.1; A-31-12,'Rev. 0; A-31-16, Rev.1; A-31-18, Rev. 1

~

! R 1; A-31-20, Rev.1; A-31-21, Sheets 1, 2, and 3, Rev.1; A-31-31, B

N Sheets 1, 2,'and 3, Rev.1; A-31-32, Rev. 0; A-31-34, Sheet 3, Rev.1 Ii

.|i and Sheet 4, Rev. 0; 1000-50-14, Rev. 0; and 1000-50-13, Rev. 0.' |
. i
d 1 -

d I
i N t

1 E

I >
l I| E

#|' 1

m i
i I
I I

i
k I
E R

d R

I
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= coNomONS (continued) - ~8' NUCLEAR REGULATCRY COMu!$510N

I
I

LPage 2 - Certificate No. 9160 - Revision No. 0 - Docket No. 71-9160 1

I

I
I t

(b)~ Contents |
'

'

I
(1) Type and form of material I

Iridium 192 sealed source which must be shown to meet the requirements- |
of special fom radioactive material. g<

!
' .| -. (2) tiaximum quantity of material per' package I

_

J l

One source containing: I

c t -V$'p20^ ka kf';/or'(1) Model No
4 s .

Model No! 40-VS package - 220 Ci. gA
,

(ii) IY I

criteria givenhn(designation rust be detemined by t
The package model tial Acceptance |6.

Section 5.3 (p 5-3) of the applicatjo g. yxcx .e ,
,

'7. The packages a'u}horizeM(this certificate Are reby appro ed for use under I
thegeneral.}i,censeprovis'ionshof,10;CER,671.12 1

F$b) je ! f A., |
'

| -8. Expiration dife: April 30 1989.jw,d j' G-

|
{#z D-

.

p tp Qg REFERENCES- ,/g',/, g

<, g:

-

'dt$h 5984.kGulf Nuclear, Inc.
(plic ~,

t F N I
6 DAM 98|4. g[

'

+f h. |Supplements dated: gych6~h ,

U tNUCLE GULATORY COMMISSION

|k" 4.CharlesrE.'[FracDonald, C$ie
.

|| M Thansp6ftation Certification Branch ;
l Division of Fuel Cycle and |4

I liaterial Safety, NMSS I

APR 10 24 !Date: i
I
I
I
I .)

'

I

I,

I
I

< l
I

I

I

I,-

,
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NRC FORM sis U.S. NUCLEA?) REIULATORY CIMMISSl!N
CERTIFICATE OF COMPLIANCE R

oui ,

I |'0 C'" 7' FOR RADIOACTIVE MATERIALS PACKAGES
E 1

1 a CERTIFICATE NUMBER b REVISION NUMBER c. PACKAGE IDENTIFIC ATION NUMBER d PAGE N'JMBER e TOTAL NUMBER PAGES g ;

I- 9163' 1 USA /9163/B(U) 1 2 g

2. PREAMBLE .

k

j a Tnss certsficate is issued to certify inat tne packaging and contents described in item 5 below, meets tne apphcable safety standards set fortn in Title 10. Code i
j of Federal Regulations. Part 71. * Packaging of Radioactive Matenals f or Transport and Transportation of Radioactive Matenal Under Certain Conditions * |

:1 b. Tnis certificate does noi reheve tne consignor from comphance witn any requirement of ine reguianons of ine o s o partment of Transportation or otner ,I
k1 applicabie reguiatory agencies. inciud-g ine government of any country inrousn or into nien tne package . ii be transported.

1 h

1 1

1 R
3 THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANA(VSIS PEPORT OF THE PACKAGE DESIGN OR APPt . CATION

a PREPARED BY IName arNf A&fress); b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

77598
~

|f
d Gulf Nuclear, Inc. Gulf Nuclear, Inc.Lapplication dated I
| 202 Medical Center Boulevard April 28, 19G3, as supplemented.
{| Webster,TX f
| . , yd E j"'; 71-9163 f
1 I

1 a. CONDmONS g v :
inis certificate is conditional upon fulf.lhng tne requNernents of 10 CFR Part T1. as apphcable. and the conditions specified below

e. It
1| s t 3
1; (a) Packaging g w I

3 s y k

j (1) Model No[:) GNG-20 ( [
mt 7j -

i . .

jQ ) ,

| c g
j (2) Description O n g

,

s
f t% rn ~

z A right; circular cylinder shipp'ing container for a sealed source. The L

1 container is constructed of_ ten. gauge' steel 20-inch OD;by 20-inch I
Ihigh. rThe packaging;cairity (insart)41siprovided withia; female thread
I

| to accept a source that?screwsiintobthe-bottom'of the' cavity. The
! cavity'is alsojrovided with ~aitrisert" plug and a rubbei gasketed door h
| which is< sealed:ahd secured!with!both;a lock; pin andipadlock. The g

packaging'hnd insert:plugiare. filled [with a'.60-40 weight percent of I

hydrated 'bo'ric acid'and polyest' r resi[ weighing approximately 11 le
pounds / gallon. The gross weight of?theEpackage is'300 pounds. I

|

w% ~

.Jf [
-a;w f-

|
| (3) Drawings

t.'

The packaging is ' constructed in accordance with Gulf Nuclear, Inc. 1

Drawing Nos. R-llG, Rev. 2;|NS-GH20-A, Rev. 2; NS-GH20-B, Rev. 2; NS- I
GH20-C, Rev. 2; NS-GH20, Rev. 2; and A-125, Rev. 2. I

I
- 1
i ;-

i L

? t
| t

I
t
|
l

| i,

,

l 5

| 1

| 1
1

I
I
N

I
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' conomons (continued) ,

,, ,

Page 2 - Certificate No. 9163 - Revision No.1 - Docket-No. 71-9163 N

b
|

B
'

*

ini I

; 5. -(b) Contents |lg I

1 R l
I, (1) Type and form of material N ll' li

| Americium 241/ Beryllium neutron source (Gulf Nuclear, Inc. Model
in|

,

4 No. 71-2A source) which must be shown to meet the requirements of
j special form radioactive material. |g
1

. |N
1 (2) Maximum quantity of material per package |N

1|. g
| One source containing 20 curies.

6. The source must be screwed nt6tSe avi i e[tf, hand tight plus 1/4 turn.
j!

!

l- 'e \(
1| 7. The name plate mut t be fpbr'icated of materials capable 'J ) resisting the fire i

of I
j test of 10 CFR Part 71%and mainta'ning their legibility.' Q |
|8. The package authorjzed by,this certificate is hereby app'rovehfor use under the !!
q general license pro (1sionsfofg10 CFR 971.12. g 4 1

,

3,

1 W 'O CK f II
1 9. Expiration date:Qune30,1988g gm 2 O I

~M ! I- . $ p
_? gH A % REFERENCES-

y

| Gulf Nuclear, Inc. applfcationjdated Ap/i' 196 '' E L' > |
^

bh h ^j 1 ; .j p 4 |
! Supplement dated: June , 1983. $ s

|
I"\\ j,FORJHEU.STNUCLEARIREGULATORYCOMftISSION

' ''
-

3

/ 'l &!! '?

d O eL&JL I
jI &v v4, ,Charlas El MacDonald, Chie

|;! "% Transportation certification Branch
y

{h
Division of Fuel Cycle a

and Material Safety, fMSS II
!l SEP 0 61983 '
qDate: |

i
i
I
I
I
N

I
I
I
I

]r

' i
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U.S. NUCLEAR REGULATORY COMMISSloN
I! NRC FORM sie

-

CERTIFICATE OF COMPLIANCE E
*

|N
m

E |g; io crn " FOR RADIOACTIVE MATERIALS PACKAGES
|r

' t a ctarincare uuusen
ii aevisiOn uuussa e eacnacc ioturirication nuusta e race suusen . TOrat suusca races b '

'

9165 0 USA /9165/B(U) 1 2 g |

D2 eatauac
/ - a Tnes cert,fui is issued to ceriefy inat ne pac * aging ind contents described en item s beiow. meets ine apphcabie sateiy standardiset fortn in Tiiie 10. Code i
1~ of Federal Regulations. Part 7t. ' Packaging of Radioactive Materta<t for Transport and Transportation of Radioactive Material Under Certain ConditionsJ g

.I b. Ths certificate does not relieve the consignor from comphance with any requirement o' the regulations of the U.S. Department of Transportation or other fI'l apphcable regulatory agencies, mcluding the government of any country through or .nto which the package will be transported.
1

1
T N

Il
$ * '"%'P |N1 TTE E OWO

" " ^' '^ ^' " ^"^ " " " "
a E Bf a i a t D IC E C ICATtON

:

1 !1, Technical Operations, Inc. Technical Operations, Inc. application dated
|g|1|40NorthAvenue May 21, 1982, as supplemented.

li Burlington, MA 01803 il
'NI '

$ . O OC-
. . oOcxtT uuusca '71-9165 N

Gi
4 CONDITIONS *w

This certificate is conditional upon fulfilhng the requirerr'ents of 10 CFR Part 71, as apphcable and the conditions specified below

$! (a) Packaging U ||p
'

1 s. -

g 7 is ;g;

41 (1) Model No.;' 855 'I*

.s! . .
' ||

*

{ (2) Descrip' tion "

j

'

. |
a

- ,. ~ p.
3
j A steel, encased, uraniun~ shielded source changer. Primary components y

consist-of an outer carbon steel shell, rigid polyurethane potting I
materiah uranium shield,' eight Titanium,"J" tuoes, source stop, top N

i and botton support plates and a gasketed lid which isisecured with I
Ieight,' 3/8"-16 UNC x 5/8"llong hex : head bolts. The contents are

4| secured, positioned withinithe;"J"itubes by means offa ' source cable
locking device. 'Thefpackageiha's9n outside diameter.of 11.25 inches pt

y

1| and outside height cf:14.75 inches whichlincludes the lid eyebolt. (N
4, The maximum' total' weight of the package 11s approximately 195 pounds. ji

s e ,,j t, - u y
4

(3) Drawing - )j(
''

,

c p|

j! The packaging is constructed in accordance with Technical Operations, p

4| Inc. Drawing No. 85590: Sheet No;11, Rev.1; Sheet No. 2, Rev. 0; I
4. Sheet No. 3, Rev. 2; and Sheet Nos. 4 and 5, Rev. O. I
4' I

|j (b) Contents
1

1

j (1) Type and fonn of material i
A

>1

4 Iridium 192 sources which meet the requirements of special fonn I
l

A radioactive material.
t I

,

-( p|

(2) Maximum quantity of material per package y
|

}11 1

1 1,000 curies with no more than 240 curies in a single source. i
1! I
- |

|
I
I
I

| 538 I
5
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| "? "" '" . conomous ccontinuea) " ' " " " ^ ' " ' * * * |
1

, II; - Page.2 - Certificate No. 9165 - Revision No. 0 - Docket No.!li '
71-9165 I

i
I

h
I II I '

q 6. The cover bolts shall be provided with tamperproof seal in accordance with y
1 10 CFR 971.43(b). II

~
II 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 |g rain water into the packaging.
y

I i
1 8. The name plate shall be fabricated of material capable of resisting the fire II test of 10 CFR Part 71 and maintaining its legibility. II I
( 9. The package authorized by this certificate is hereby approved for use under the

|g|g general license provisions of s10(CF.R 571012?
December 9 p ~ O,}A, ,

31^, 1988. Ne ,Id 10. Expiration date:
il' V II

'Q) |jl p REFERENCES
,}e ,

si e ~

Technical OperationsFJnc. ' appl.ication dated May 2 ,1982.'r s |
jiA

{ L(f VtRN "ff ;Ij

j j Supplements dated: play 12 and , November 10,119,83.', . y,;+
l O !II

(t p Ix y ,,- ,- .

h ( I
p - QQ"k, ,,10R THE{b.$. NUCLEAR' REGULATORY COMMISSION|4

p-f . , , R;_ ik yff ,fd .'sQ9 % %; ~'
|r-,

| $$&^r ( 5$ j h .. |I

||
C. r^,38 ; p ,: Char' es EuMacDonald;+ Chie 1

..

7| g) ppth" MpTFin's'p6?tiiton Cetkification Branch |
q|! u (;4/{M Divisjon|of Fuel (Cycle and

'#j y

1, ' /, .q. . tp. Matetral Safety. NMSS |
-

- g y

|i|
Date: DEC 3n soo3 'f} Q |a 3',l

|p s|' f. p .) r p

j' n n n
,l II II II II II II II II II'

II II II II
#, I

$
. II I4

I I
I II 539 hf II___ _ _
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U.S. NUCLEAR REGULATORY COMMISSION
NRCFORMSta CERTIFICATE OF COMPLIANCEemi -

FOR RADIOACTIVE MATERIALS PACKAGES
| io CFR n

b REVISION NUMBER c. P ACKAGE 'OENTIFICAflON NUMPER d PAGE NUMBER e TOTAL NUMBF.R PAGES '
i 1 a. CERTIFICATE NUMBER .

9166 1 USA /9166/B(U) 1 2

2 PREAMBLE T to. Code
- a.- This certificate is ast*d to certify that the packaging and contents desenbed in item 5 below. meets the apphcablesafety standards set forth m itfe

of Federal Regulations, Part 71." Packaging of Radioactive Matenals for Transport and Transpcrtation of Radioactive Matenal Under Certain Conditions ~

i

I;{6This ceruficate does not relieve tne consignor from comphance with any requirement of tne regulations of the U S. Department of Transportation or otherb
apphcable regulatory agencies mcluding the government of any country through or mto which the package wdf be transported.

i!

3 THIS CERTIFICAlf IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION
D. TITLE AND tDENTIFICAYiON OF REPORT OR APPLICATIONj e PREPARED BV (Name and Addressy

l' i

fTechnicalOperations,Inc. Technical Operations Inc. application dated j
s

g! Northwest Industrial Park July 15, 1982, as supplemented. q

I
n'j Burlington, MA 01803

!
h aJOOcCNUER$ 0 ' 71-9166

._i
-

2
. .

j
faCONDmONSThis certificate is conditional upon fuitilhng the requirements of 10 CFR Part 71, as apphcable, and the conditions specified below| ,

-

!

I'

|| s s' I
.

V
g; (a) Packaging g

- |
g-

!.I11| (1) Model No::s 864: . -.

'

i I
g, j g- _

,, 4 ,,
- y

g,{ (2) Descripti6n )i, e- g

g |!*~ ;L' ,;; . m
|| 1The Model No. 864' shipping container'is designed for use as a source
4 I
E changert storage contain'er,.and Type. B' shipping container for radiographic I

sources-in special form.%The ModeliNo.- 864 source changer is 6.0 inches
in diameter and 9.56'inchesihighO The. package' incorporates two handles |,

which protrude from' the ' side ;ofjthe' package (8.31 inches at its widest I
|

point). rThree* radioactive! source assemblies are housed in brass I'

!
source tubes. The'sourceitubesf are1 surrounded by uranium metal shielding i

I
j (43 lbs) & The uranium; shield'assemblyfis encased =in"a carbon steel

,j housing with' void space 1 filled with'a castable rigid polyurethane j|foam. A de'ck plate above the' shield contains three source latching
g! assemblies and a shipping cover protecting the;1atching assemblies y
g

gj during shipment <The gross weight of the container is 67 pounds. I

|Ei 4_,m

t ,~ _

I
g! |i

I l| l
qi ;I

'

i
g I
i I
I I
I I
I I
I I
lj I
t I
I |
| I

h( l
I
I
I

L - - .isvi.r- - - - - - - -- - -r- - - - - - - - - - - - -- - - - - - - - - - - - -- - - - - - - - -i

I
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S #S# # ## # C"#n.c{r,w yas [CONDIT| Ns (continued) -,

(
' [ i

.. 'Page 2 - C'ertificate'No. 9166 - Revision No. l' Docket No.-'71-9166 I
! .- L

l
I

(3) Drawings- f'

Le . ..

L.The packaging is constructed .in accordance with Technical Operations,
' ;Inc. Drawing Nos. 86490, Sheets 1 through 6, 'Rev.1; and 86491, Sheet 1, L

Rev.-l. '
~

~ '

|
-

. . . |h
- -(b) Contents-

t
.

(1) ~ Type and form of material |L
'

at
IlIridium.192 as . sealed sources that meet the requirements of special'

BREGg (iform radioactive mat

terial per package !g(2) Maximum quanti 6p
'

360 curies g [
6. The source attached t's the_ source assembly must. be secured hthe shielded |

position of- the pa6k8giri' ify;f_e- source latching assembly withithe latch bars ing th |
the engaged position ~. + Thehaa tyspins shall be op'eFati6nal an he shipping I

cover shall be iQ1 ace and' d(cu
'

I

,

g.

IThe two (2),1/4Einch diametethqnt ho age shall be
covered with. tape or rubbeq (p,listic)-p}es jg the pjdes of-the paliiffs-tegsde the entgof rain water(

! 7.
1

into the packagih <) ~J
#

8. Name plates must be fabric of miterin' sc ble offresisti the fire' test I

of 10 CFR Part 71 @d maints
' ttis ' g'h 7 % Lj.

(j~)
|

\ % % 3

The packaging autho'r'[ zed b)k ' ert fIchte
thegenerallicenseEr,9v{siusof~10%jjy@.shereb'yapproTvedforuseunder

9.
|27* V |

Januark3},1988. h I; 10. Expiration date:

k vl_L g |
RETERMCES

[
,

l
Technical Operations, Inc. application dated July 15,'1982. I

I

Supplement dated: December 28, 1982. [
I

FOR THE U.S. NUCLEAR REGULATORY COMMISSION
;

i i

Charles .- MacDonald, Ch e fTransportation Certification Branch
[,

Division of Fuel Cycle and I j.

Material Safety, FMSS l '

SEP oa y
'

l
IDate:

~

541
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NRC FOnte s18 U.S. NUCLEAR CEOULATORY CIMMISSION
m3, CERTIFICATE OF COMPLIANCE E

[to CFR n FOR RADIOACTIVE MATERIALS PACKAGES

I 1 e CERTIFICATE NUMBER b REVIS3ON NUMBER c PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES j
I 9167 1 USA /9167/B(U) 1 3 I

7 PREAMBLE

M a. This certificate is issued to certify that the packaging and contents desenbed in item 5 below, meets the applicable safety standards set forth in Title 10. Code |
{ of Federal Regulations. Part 71. " Packaging of Radioactive Matenals for Transport and Transportation of Radioactive Matenal Under Certain Conditions- |

b This certificate does not relieve the consignor from comphance with any requirement of the regulations of the U 5. Department of Transportation or other fl

(0 -
apphcabie reguiatory agencies. inciud.no ine government of any country tnrougn or into wnicn ene package was be transported N

#

11 R

1 i
3 THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANAs,YSl$ REPORT OF THE PACKAGE DESIGN OR APPLICATION

|gg- ,

a PREPARED BY (Name and Address A b TITLE ANO IDENTIFICATION OF REPORT OR APPUCATION

Amersham Corporation Amersham Corporation application dated j(g2636SouthClearbrookDrive August 25, 1982, as supplemented y
.1|ArlingtonHeights,IL 60005 y
1 71-9167 iE

lj %~
1 c DOCKET NUMBER t

4 CONDITIONS
TNs certificate is conditional upon fulfithng the requemoets of to CFR Part 71, as apphcable, and the conditions specified below

:1| 5 If
:Jj (a) ' Packaging jI.'

a
:1 ji

f(1) Model Nos.: 3206B, 32278, and 3218

(2) Description h
j &.' b

:Jj The KEG containers are " designed for use as Type B shipping containers N
: for neutron sources in special. form. The containers are constructed Ei

of stainless steel and;the dimensions are 16.8 inches in diameter by i|
t 20.4 inches high. The containers ~are filled with water extended i

polyester (WEP) which provides radiation and thermal . protection to the !g| g ,

contents.- The Model No.<3206B and 3227B containers each have one Il
Ireceptacle sfor the sourcem(2-inch diameter and 3-inch diameter receptacles, Ij

respectively) . The Model No. -3218 container has two'(2) receptacles E
'

:

| for the sources (2-inch diameter and 1.3-inch diameter receptacles).
!|! The smaller receptacle will ~be used only for a ' reference or calibration ,

! source. A stainless steel encased WEP plug will 'be inserted into the p

; receptacle and held in place by a knurled stainless steel screw cap. E

j A stainless steel latch bar is locked in' place over the screw cap with N

; a key operated padlock. The gross' weight of each container is 165 i
; pounds. |

<

t ,
'

N

b

I
i | N
'

! l
>,

|i
t

! ; N
t

|E|
lil I

|

k i
i
N

i
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' CONDIT|ONS (continued)'

I| Page 2:- Certificate No. 9167 - Revision No.1 - Docket No. 71-9167. I
j. I

I

I

I 5.' -- (a)-(3) Drawings .
!j. | g

.1 The packagings are constructed in accordance with Amersham Corporation (Il Drawing Nos.:
||||

| Model No. 3206B Model No. 3227B Model No. 3218
1- !I
[L 0A22413, Rev. D 0A22527, Rev. D OA22440, Rev. D ||
|| 1A22299, Rev. G 1A22299, Rev. G 1A22299, Rev. G jJ
|

1|
3A22297, Rev. C' 3A22297, Rev. C 2A22441, Rev. A il3A22420, Rev. B 3A22416, Rev. A 2A22442, Rev. A 1
2A22442, Rev. A 2A22528,CRev..A 3A22302, Rev. C |

f' 2A22385, Rev. B _ Q!A2A22417,~-Ref.@#r 3A22439. Rev. A
c

ry
I 2A22419, Rev. C; i ," QF 3A22443, Rev. A |I
| s (l ' A 3A22444, Rev. A !I

#

I Q s^3A22321, Rev. C I
#

1 A v I
] andthe" NOTES 0NDRAWINGS"givenonpp1-34.and12.35 of the application |
| (01/17/83); /)oy. 1

~e g;. .r m

(b) Contents j g / f (
)yf 4 b I% (1) Type and' form of materfat

~3~

f j ,L = 7 |h -bga,

Am-241'/Be neutro'n sources"that meet"thefrd'quirements 6f special form !
3| radioactivematehial. ]|? { { j j g: ,y .__: 1

'

1f1;

Itaximum;juantityf of materialjp! e ; s N: s .~ . ;, package. J ',% I
W "A I,ve.u

1 (2) er
1; ,yr m,
), . 9=

,

-y *

g 25 curies,g.
. >;y

y
, g jy;.; j,9 ,

<
.

m
s.

i ..i.; ~ n n
1| 6. Venting of the sourceiedeptacle(s) in even;t of decomposition of the WEP shielding

,
~.

Ilj plug due to the accident' conditions of transport, shall4be provided for by I
lj drilling a 1/4-inch hole in~ the_.. top surface of the_scre'w cap (s). The hole shall l
f be' filled with plastic, rubber,for low temperaturelmelt alloy to preclude entry |
3 of rain water during normal conditions ofitransport.

y
1 11 7. Name plates on the container must be fabricated of materials capabl.e of resisting i
1| the fire test of 10 CFR Part 71 and maintaining their legibility. I
1 I
j 8. The packaging authorized by this certificate is hereby approved for use under

|
a the general li_ cense provisions of 10 CFR 971.12.

y
J l
1 9. Expiration date: March 31, 1988.

I
L I
11 I
I I
1 I

I
I
I
I

543 I
I

-r---ww---------------------------------m--------.I
t

.



------------------------------------i====--=====-m-----3
' ''' '' U '

CONotTIONS (contonued)

i I
I

| Page. 3 - Certificate No. 9167 - Revision No.1 - Docket No. 71-9167 h !
i I i

I
'

11 1

1! REFERENCES I

i|l
I

|i
Amersham Corpora ^ tion application dated August 25, 1982.

$ .

11 Supplement dated: January 17, 1983. |I
(j 'I

8d FOR THE U.S. NUCLEAR REGULATORY C0PNISSION 1i

1 il
1

1' ||
1 !b

j r,

g 'C."[AM CharlesjEt .MacDonald, Chief
I4| e

j Transportation Certification Branch
j! ! ," Division of Fuel Cycle and

.

i

j! ,f- 11aterial Safety;,NMSS i
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"" " " **7" CERTIFICATE OF COMPLIANCE_

|j " C'" " FOR RADIOACTIVE MATERIALS PACKAGES>

1 & CERTIFICATE NUMBER D REVISION NUMBER s. PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER . e TOTAL NUMBER PAGES |

9174 0 USA /9174/B(U) 1 2 !g |

h 2 PREAMBLE

y$I a. inis certificat. s issu.o to certity inar ine packaging and contents descrioed n tiem 5 belo.. meets eneappi cabi. safety stanomeos set fortn en ritie to. coo.

| of Federal Regulations. Part 71. ~ Packaging of Radicartsve Malenals for Transport and Transportation of Radsoactiv. Material Under Certain Conditions *

|Il
|i

n. inis c.riericat da.s not rei eve ine consignor trom compiianc. ..in any requirement of in. reguiations oe in. u s oepartment or Transportation or otner
appisce. reguiatory agencies. inciuoing in. government or any country tnrougn or into .nicn in paca.g. . u e. iransport.o ,E

1|; IK

lj 'N
1 E

* 'a"'*e'E'IS^B!,''!*.*!'fffd"| "^*'' ' * **''" '"*"''S "'*WfNo'50',"Cfr'J'$$e,"OE'OR,',T," CATION #'u ' ^
1 i T
1 E,

1 Atomic Energy of Canada Limited application j
h;

Atomic Energy of Canada Limited
P.O. Box 6300 dated February 24, 1983, as supplemented, y

J' Ottawa, Canada K2A 3W3 |yW1 .
'
n ,

1 . oOCntrNUMeER ' 71-9174 ,I

|
4. CONDITIONS

This certificat is conoitionae upon tunining in. requirements or to crR part ri, as appocani . ano in. cono.iions sp.citi.4 b.io. I

1
, fj (a) Packaging

* i

/ (1) Model No.: F-147
,.'

il ~. ,

f (2) Description ,

/j Overpack and F-147 Transfer Case (Cask). The cask i's 24-1/4 inches in Ig
diameter by 28-11/32 inches in length including two~end lids. The i
cask has truncated conical ends making:the cask almost spherical in

)I
,

4, shape. It is a steel weldment filled with lead for shielding purposes. ,

4 The cask contains two tube-like drawers which may contain source d

j! drawers, or a, source drawer | and_. a ; dummy drawer which 'provides shielding h

((i during transport. ;Each lid is gasketed and held in' place by eight,
g|1 5/8-inch socket head ~ bolts. .The overpack (including skid) is constructed.

j of a laminated layer of thermal . insulating material and wood all (
'

1 contained within a steel frame. ' The wood is covered with steel sheet m
1 (20-gauge).' The overpack is fastened to the skid with 20,1/2-inch h
f cap screws and' nuts. The overall dimensions of the overpack and skid q
11 is 34-3/8 inches by 39-3/4 inches by 45-1/2 inches high. The cask and "

-i| overpack are each provided with four lifting eyelets.
i

4! The gross weight of the cask, overpack, and skid is 4,260 pounds. L
1

(3) Drawing;
||

,

1 The packaging is constructed in accordance with Atomic Energy of ||
1 Canada Limited Drawing Nos. TC-3-18, Revision A and D93-V-50, Revision A.

'.|.1

q c

i|\
V

T
1

h
$

li
l'
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conomous teontinuess
|

=

| Certificate of Compliance No. 9174 - Revision No. 0 - Docket No. 71-9174
=

i..

|| j

1{
5. (b) Contents

*

1! (1) Type and form of material [
J! ) ?

I Cobalt 60 or cesium 137 are sealed sources that meet the requirements ;
1 of special forn radioactive material. i
l

i -

f (2) Maximum quantity of material per package j~
f

15,000 curies of Co-60 or 8,000 curies of Cs-137. $
l(i
% 6. Name plates shall be fabricatedjpf'naterfilkcapab.le of resisting the fire test p;m n r-

L

f,
7.

of 10 CFR Part 71 and maintaining their legibility. / s
k

G- 4 W

The four overpack li(tjng eyelets shall be covered ddring) transport to preclude~1
their use as lifting or tie-down devices. The outside of the overpack shall1

p|
be equipped with a'C dature to show it has not been opened by unauthorized i1 f

(L ,;persons, g- (x, e
..

f wg ,Wrj

f 8. The packaging aukhorized by,this certificate is hereby approved for use under f
1, the general license provisions: of,10 CFR' 971(12.; ; (' * '

\p; O t1 ry ?// f i",

Expiration date:'. October 31 f,1.988..Arci ,/ j(:c.9. ;c q, ;
p

b. ;e .cc, N j . |- ,

1,
'

1 q# y y K | Q p y p 3k?' y s-
-

' ,''+ : .d%.
,.'

J, t,w, s ~7f R(FERENCES' L:,
[

,%
A .- M i d tig /'

AtomicEnergyofCanada\Limitedfapplicaion.gqtiAdated February 24,1983. [

1 t..

1
j sp ,7 i ., Agy; , ' 79 [_

>

1;| Supplements dated: August,3 and OctoberJ21',E1981, a i sO [
l s1 'f, q ).):- n [

j h} FOR THE U.S. NUCLEAR REGULATORY COMMISSION
-

.y ;

9
., - ,
.

4 4 , "p -.ej
O "

/%

y[ Charles E."MacDona d. Chief
Transportation Certification Branch r

t Division of Fuel Cycle and i
1| Material Safety, NHSS :
1

_

1 Date: 007 28 1983 :
1!

-

J!
=

li i
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l
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7......-...w. m _ ...... - -.........q"E" " "" " " " * * 'l Is$ CERTIFICATE 'OF COMPLIANCE I
to CrR n FOR RADIOACTIVE MATERIALS PACKAGES | )

1 s CERTIFICATE NUMBER . O REVISION NUMBER c PACKAGE 10ENTIFICATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES g

( 9176 2 USA /9176/A 1 3 i
L 2 PPEAMBLE N

|f a. This certificate is issued to certify that the packagmg and contents desenbed m item 5 below, meets the applicable safety standards set forth in Title 10. Code I
g! of Federal Regulations. Part 7t. Packagmg of Radioactsve Matenals for Transport and Transportation of Radioactive Material Under Certain Conditions." fp

b This certsfecate does not reheve the consignor from comphance with any requirement of the regulations of the U S Department of Transportation or other |I!
appisc80ie regulatory agencies, including the government of any Country through or into which the package will be transported. (h

N

@IE!
IN' |

4!''a?'ENA7E''| "^?T 03 EFO !
" ^' ' ^ ^ ' " ^ " ' ' " " " "^ "

B b E I E C ICATION
E li i

|f Nuclear Packaging, Inc. NUPAC application dated October 29, 1982, j
1010 South 336th Street as supplemented. ;p;
Federal Way, WA 98003 y

,

9
c DOCKET NUMBER

4 CONolTIONS
This certificate is conditional upon fulfillmg the requirements of 10 CFR Part 71, as apphcable, and the conditions specified below

j!r
I '- (a) Packaging

(1) Model Nos.: NUPAC 14/210L and NUPAC 14/210H !g'

||
i

(2) Description l
i

li
Steel encased lead shielded casks for' low specific activity material, j
The casks are right circular cylinders with a 77.25_ inch ID by 80.25- !g
inch IH cavity. The walls of the' casks contain a lead thickness !p
ranging from 1.25 to 1.88 inches . encased in 0.38-inch ' thick inner ||' steel shell and 0.88-inch thick outer steel shell. The top cover and il
cask bottom are made up of two steel plates with thickness of 2.0 I
inches. The primary cask : lid 'is1 secured to the cylindrical cask body i|by eight,1-1/4-inch rachet binders. An ' optional' secondary lid is g

centered in the primary lid and is secured to the~ primary lid with I
eight, 3/4-inch studs and nuts. Each lid is provided with a Neoprene I
gasket seal. The casks may be provided with an optional 12 gauge N

stainless steel liner (seal welded along all edges), an optional lid |N
!

vent line with pipe plug, and an optional 3/4-inch drain line and pipe {plug. The casks are provided with four' equally spaced lifti.x/ tie- Ig
I down devices. The primary lid is provided with three lifting lugs and It
i the optional secondary lid is provided with one lifting lug. The I

casks gross weights range from 51,600 to 58,400 pounds.. I
I

Model 00, Lead Tk, Top Tk, Bottom Tk, Gross Wt, j
.

Number inches inches inches inches pounds y

! I
q! NUPAC 14/210L 82.25 1.25 4.0 4.0 51,600 ju

E! NUPAC 14/210H 83.5 1.88 4.0 4.0 58,400 II

j|I
I

f (3) Drawing
w \n
ql The packages are fabricated in accordance with Nuclear Packaging, Inc. p

q: Drawing No. X-20-2040, Sheets 1 and 2, Revision No. D. I
\ |
1 I
dl I
d' Ii

pf 547 I
|| |
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l |Page 2 - Certificate No. 9176 - Revision No. 2 - Docket No. 71-9176 I '|
'

| i
':

(b)' Contents k
k i

L (1). Type and form of material i:

|

.

! (i) Dewatered, solids, or solidified waste, meeting the requirements
-

for low specific. activity material, in secondary containers; or L
'

(ii) Activated solid components meeting the requirements for low [
|- specific activity material, in' secondary containers. ;[
l L

(2) Maximum quantity of material per package j'

l n D t' e -

R Greater than Type,A, qtsantity ofCredioactive material which may contain: J
% fissile material, provided the fissile material does not exceed the ir

h limits in 10 CFR*l71.53. The decay heat'16ad<is limited to 9 watts k
for the Modbl'Nos. NUPAC 14/210L and NUPAC '14/210H casks. @:

l W
. () (

6. (a) For any packaWcontaining water and/or organic substances which could f
R| radiolytically generate combustible gases, de. termination must be made by 4

criteria are' met ovsr?a(of a representative,peckage such' that the following [8
tests and me'asurementsLl' period of_ time that'is twice the expected shipmentl

1 time: Nm }fg ) f;\yi ff

>f, < . su 4 a xs r

.! (i) The hydrogen , generated must:be; limited 2to a molar quantity that would |ts

be no+more than 5% by'* volume (or equivalent limits for other inflam- [

mab1' : gases)ioft thtsecondary;contaiger gas void if~present at STP E

[)%
e

(i.eP,'no morejthan O'.063!g-moles /f t- 'at 14.7 psia ran~d 70*F); or J4

WSO
nand_cas !It~ [

,U' D t(ii) The secoqdary cont'aine(d I!|||k cavity must be inerted with a diluentA
q|

to assure that4 oxygen must!beLlimited~to 5% by volume in those portions _|
4j| of the package whichicould'have hydrogen greater'than 5%. ;

,

n, 'fp % { 9: n+
-

h For any package delivered to a carrier for transport, the secondary containeri :

l must be prepared fo'r/ shipment in the same manner. in which determination for. .'
g

g|
| gas generation is made. yShipment period begins when the package is prepared

-

(sealed) and must be conipleted|within;tnice the expected shipment time.
'

f (b) For any package shipped within 10 days of preparation, or within 10 days I
g after venting of drums or other secondary containers, the detemination in r

g (a) above need not be made, and the time restriction in (a) above does not
I a pply.
1

I 7. Maximum gross weight of the contents, secondary containers, and shoring is ;

! | limited to 20,000 pounds.

! 8. Except for close fitting contents, shoring shall be placed between secondary
'_

i containers and the cask cavity to minimize movement during normal conditions of
I transport.
I :

I 9. The lid and shield plug lifting lugs shall not be used for lif ting the cask, and
! shall be covered in transit. [n '

I |
; I .10. The cask shall be provided with either (or both)'a drain line or a lid vent line i

I as shown in the drawing in order to provide a method to leak test the package. (!

l (

548 7,r_y_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ , , J!
I -
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~ conomous ccontinuem
; 'l
i Page 3 - Certificate No. 9176 - Revision No. 2 - Docket No. 71-9176 g

1 e
I;r

k !II 'I| 11. In addition to the requirements of Subpart G of 10 CFR Part 71: )
1|

(N
|

|| (i) Prior to each shipment, the packaging Neoprene lid seals must be inspected. R

g[4 -
hThe seals must be re lor every twelve (12)placed with new seals if inspection shows any defectsmonths, whichever occurs first. Cavity drain and vent j

lines shall be sealed with appropriate sealant applied to the pipe plug ',
g| threads. |p
li - .I
t (ii) Each cask must meet the Acceptance Tests and Maintenance Program of Section 8.0 |t
% 'of the application. In addition, the cask shall be leak tested at least iN
f. every twelve (12). months in accordance with Appendix 8.4 of the application. j
j/ 3q HFp7 i

The cask body and each cask 'l'id sh'all be inarkidsi,n.taccordance with 10 CFR $71.85(c). !,l- 12.
|gl V %d. |

The packages authorized (by this certificate shall be transported on a motor
i

4 13. a
3 vehicle, railroad cablaircraf t, inland watercraf t, or hold or deck of a seagoing jk~

i

f vessel assigned forQhe sole use of the licensee. 'Q l

4 ,, s _
-

. 'g

i 14. The package author} zed 'by. this certificate is hereby. approved-for use under the n
./' fu:1 general license! rovisions ofJ10 CFR 671.12.

il (P ;N 3 ;4 0
j

((/</;s>
.

,

/ L; I
4 15. Expiration date:r, March r3 h31, 1988./ r

, y ; :u.sfj\ a -|1 < c \ V I
[q1

,

Kj- pa-

.

4 5 M Y^2' REFERENCES #E :
'

~

W ;'$.3 - Nq1pg6 y x ? |IJ|1]Nuclear Packaging, Inc. application dated Oc,tober;29,1982*.
-

,,

,I-u

:j February 1.8(N M iill 3 #A
(; C4 .5 |E.c

and; March" 24,31983*6 31 [J Supplements dated:
.

* See Docket No. 71-9159I.9 \ Yj r

} qs .v ;t-:
.

f) FOR THE U.S.4 NUCLEAR REGULATORY COMMISSION f

k * * ify0YL k
T l bi
1 Charles E. MacDonald, Chief Il

[h
Transportation Certification Branch I
Division of Fuel Cycle and I

f Material Safety, fMSS |;

l Date: M 121984 [
] I
F I

f I
?

|l
'

|
i

j I
|

! d I
l! J

! / I

| |
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"" "# " * * *5,* " CERTIFICATE OF COMPLIANCE
| io CsR " FOR RADIOACTIVE MATERIALS PACKAGES t

l
1 'l
f 1 s CERTIFICATE NUMBER

D REVISION NUMBER c PACN*GE IDENTIFtCAflON NUMBER d PAGE NUMBER e 707AL NUM0cR PAGE$
J 9177 2 USA /9177/A 1 3 || ,

I t PREAMBLE I
l a. This certshcate is issued to certify that the packagmg and contents desenbed m item $ below, meets the apphcable safety standards set forth m Title 10, Code j|

h|
| of Federal Regulations, Part 11, *Packagmg of Radioactive Matenals for Transport and Transportation of Radioactive Material Under Certam Conditions ~ j|

b; This certif cate does not reheve the consignor from comphance with any requirement of the regutahons of the U S Department of Transportation or other |I
li appncabie regutaiory agencies. .nciudmg ine governmeni of any couniry inrouan or into wnsen ine package wise be iransported )
1 A
1 'I

I
1 I
d*'7*PE,"AIE?e'v'E.''*"4 " '"' "^*'* ' ^ **''" ^"^'**l'TTE No'io'EUir"$2T 8N $?"E,"OU"OfflA iCATiON |I

' ' " ' ' ' ' "
ue ,3

J! Nuclear Packaging, Inc. NUPAC application dated October 29, 1982, |I
T

|
1 as supplemented. )
};

1010 South 336th Street

fFederal Way, WA 98003

r D C,m , 71-9177 hI

,!k c DOCKET NUMBER ; $ "7 e /

4 CONDITIONS \ Q* * 4 ..y

This certificate is conditional upon fulfilhng the requirernents of 10 CFR Part 71, as apphcable, and the carid4ons specified below

1 (a) Packaging [+ #
. T1 5 % '

, |L
J ' Q f

l1 (1) Model No.: 'NUPAC 10/140
" '

i
1 s e

i ia ~
f|l-

--

f (2) Descr,1It' ion )[;s 'l p;
..

j,

1; l' 21 i L- -

y Steel encased ledd shielded cask for' low specific activity material. L

l The cask is a right: circular cylinder with a 66.0-inch ID by 73.0-inch E'i
.The wal s of the cask:contain a lead thickness of 2.75 ll' JIH cavity.

)|
inches encased;in 0.50-inch" thick' inner steeT shell-and 1.13-inch,

f thick' outer steel shell.j1ni thickness from 2.0 to 3.0 inches.pTheitop' cover and cask bottom are made up oftwo steel plates ranging 3 Thef
|tprimary' cask ifd is securedito 'the.cyll' secondary, lid is centered in

indrical caskibody by eight,z |

l-1/4-inch rachet binders.f An optiona ||1|
1 the primary lid and is secured to the primary lid 'with eight, 3/4-inch

.

l

f studs and' nuts. Each lid is4 provided with a Neoprene gasket seal. ]I
f|

The cask ma9ftie provided with an optional 12, gauge stainless steel !

1 liner (seal welded along all edges), an optional lid vent line with |it
l|

pipe plug, and an optional 3/4-inch drain line and pipe plug. The ||1

i cask is provided with four" equally: spaced lifting / tie-down devices. I

]f
The primary lid is provided with three lifting lugs and the optional I

secondary lid is provided with one lifting lug. The cask has a gross |
,

f weight of 56,500 pounds.
|

il i

1 (b) Drawing i
1 1

1 The package is fabricated in accordance with Nuclear Packaging. Inc. I

| Drawing No. X-20-2040, Sheets 1 and 2. Revision No. D.
I

|t
. ]I

L

I
l 1 l
!

J l

} l-
i

i i
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Jf Page 2 - Certificate No. 9177 - Revision No. 2 - Docket No. 71-9177 1
1 r

i
11 i

f (b) Contents |
h I

h (1) Type and form of material I

q]
t

(i) Dewatered, solids, or solidified waste, meeting the requirements I

a for low specific activity material, in secondary containers; or |
1 I

p|
) (11) Activated solid components meeting the requirements for low

specific activity material, in secondary containers. |||
f (2) Maximum quantity of material r package h

thobjtivematerialwhichmaycontain '![|
Greater than Ty $ hn ty

} fissile mater.la provided the fissile mate (jal does not exceed the t
h limits in 10 CFR 971.53. The decay heat loed>is limited to 24 watts. I

For any packagh(c)ontaining water and/or organic substances which could
li

#

A L

j}f
6. (a)

radiolyticalJy' generate combustible gases, determination must be made by }[
y||;tests and measurements:of a representative package'such(that the following

]| criteria are het overfaC riod of time that is]twice the pxpected shipment
g g .g y Cp time:

be no more than 5% bAvolum$h(or
Thehydrogengen5ra't ,mus imit o a molar ghtity that wouldh (1) l

i|3 e- 't lent limits fee other inflam-

1|
mabis~ gases)|op the;sedoftdary con cigas vojd if#present at STP

)! (i.eI, no more . than 04063' bet 'at T4;.7. psia 2nd 70*F); or
3

h
y M </; - 1~ 1 ||1 V ') .p 4
f (ii) The sofondary coittainer' 1r osk daktty,palst be inerted with a diluent II

'

h to assureythat'oitygen nss - 11dted:to'5% by voMme in those portions 12

j hydr greate6 pan 5%. |of the 'psckage 'which1coul,d bey \NTr 9 /i t .I
.

f] For any package delivered to a cafrier for transp'o6, the secondary container
|I

j n
|

J!
must be prepared fof" shipment in the same manneb'when the package is prepared|I

1n which detennination for
gas generation is made. , Shipment period begins

.

l jj (sealed) and cust be completed,withJn.twiet-the expected shipment time. |- n n n
3 ,f (b) For any package shipped within 10 days of preparation, or within 10 days

|
| t af ter venting of drums or other secondary containers, the determination in i

3 (a) above need not be made, and the time restriction in (a) 'above does not I

] a pply.
|

) 7. Maximum gross weight of the contents, secondary containers, and shoring is |
I

) limited to 15,000 pounds.
I

J l
J 8. Except for close fitting contents, shoring shall be placed between secondary I
1 containers and the cask cavity to minimize movement during normal conditions of I

) transport.
|

} |
) |

|
1

I!
I

I
l' I

) |551
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hg CONDITIONS (continued)
'

I
Page 3 - Certificate No. 9177 - Revision No. 2 - Docket No. 71-9177

1,

'

h, -

f9. The lid and shield plug lif ting lugs shall not be used for lifting the cask, and
I; shall be covered in transit. |
l i

I 10. The cask shall be provided with either (or both) a drain line or a lid vent line F

|l as shown in the drawing in order to provide a method to leak test the package.|

!
4

( 11. In addition to the requirements of Subpart G of 10 CFR Part 71: $
,1; r

l, (i) Prior to each shipment, the packaging Neoprene lid seals mSt ha inspected. 1
l The seals uust be replaced with new seals if inspection shows any defects '
!

.f|
or every twelve (12) months, whichever occurs first. Cavity drain and vent r

lines shall be sealed with apgopriatebealant applied to the pipe plug
.

s:1 p
(//

"~*if threads.
If h %d. E

f (ii) The cask must meet the Acceptance Tests and Maintenance Program of Section 8.0 L

3 of the application. In addition, the cask shall berleak tested at least ?

every twelve ((2) months in accordance with Appendix;8,.} of the application. [
x . < , [

1]!
.

11d shall be marked in;acco'rdance-with 10 CFR 971.85(c). -

The cask body and@ach'caik;D ////
12.

Qf $3'1

vehicle, railrdad car, aircrafk.c'ertificate, shall# be: transportid on a motorThe package authorized by this [:1 13.1

, inland watercraft, Ef

vessel assigned;for the sole 'se[of the licenhee); ';or hold or' deck of a seagoingI * Lu
: ,' .' 3, % Ky'My'f ,

, ?
The package auffio~rized by,thifcertificate. i

general licensd!provisionssof 10,QH pl .,1%(i hereby approved for use under the
14. r

.i j .a J .p ri
n up~n s i m e

.f 15. Expiration date:CMarch 31$1984
. h h .j ,,

% L

ij s v e7 ja e =r y~,

=

h h REFERENCES * l/ &[
I

'

:

al % :--

I; Nuclear Packaging, Inc. application dated October 29, 1982 9 ;
I '

I < =

f Supplements dated: February 18anksMarch. 2%n,.1983*.%< <

g!
,, v

* See Docket File No. 71-9159 :

q!l i

d FOR THE U.S. NUCLEAR REGULATORY COMMISSION [il
| 1

I f **M
! ! Charles E. MacDonald, Chief =

j I; Transportation Certification Branch
"

' I Division of fuel Cycle and
( | Material Safety, INSS <

u A 121964
q Date: |

h
i c
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IMAC FORM ";s

U.S. NUCLEAR LEGULATORY COMMISSIONcosa CERTIFICATE OF COMPLIANCE I
to cra 7'

FOR RADIOACTIVE MATERIALS PACKAGES
I a CERTIFICATE NUMBER D REVISION NUMBER c PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES {9178- 2 USA /9178/A- 1 3 g
4 FREAMetE I

a. This certificate is issued to certify that the packaging and contents descnbad in item 5 below, meets the applicable safety standards set forth en Title 10. Code r
of Federal Regulations Part 71, ~ Packaging of Radsoactive Matenals for Transport and Transportation of Radeoactive Matenal Under Certain Conditions "

b. This certificate does not reheve the consignor from coenpleance 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

L

r* '?NEPEE''^'v','*.0"a'if0"d.".' ***'* ' ^ *^''" ^"'"''S
"'E"e'EO c'E0'5/1r'cEEPRE9 OMEEiCAriON l

'" '" '" "a s N a
,r

Nuclear Packaging, Inc. NUPAC application dated October 29, 1982, {j 1010 South 336th Street. as supplemented.
*fi fcderal Way, WA 98003 p

L

-.oOcENU b @ / : 71-9178
4 CONOITIONS

This certificate is conditional upon fulfilhng the requirer \%- ~ /, j,
rents of 10 CFR Part 71, as applicable, and the conditJons specified below

'

(a) Packaging ,[' d 'C fg T' 4 t

M|
(1) Model No.:' NUPAC,7/100

. 7 f 1
E ,0 _; .

A[7' (

1^ t-

(i
.(2) Description y..

-: ; u. ~
g*;, . p

f Steel encased lead shielded cask for510E 'pecific activity material, |f
2

s
g The cask is are right circular cylindet with a 75.5 ~ inch ID by 40.75- t
[ inchrIH cavity. The walls of thetcasks contain a lead thickness of I

3.00Linchestencased in 0.38-inch thicidinne'r steel shell and 0.88-inch |
g fI

thick' outer steel . shelly ?Thettop: cover and cask bott'om are made up of I

[q! two steel plates :ranginglin thickness from 2.0 to 3;5 inches. The I

primary cask lidi.is: secured to thescylindpical cask' body by eight, I

the primary lid and is secured.to'the?pr(.imary lid. lith eight, 3/4-inch|1-1/4-inch rachet" binders.1 An optional secondary'' lid is centered in
-

i
|

|1; studs and puts. Each lid is; pro'vided with a Neoprene gasket seal.- I

[! The cask maylbe provided with an optional 12;gebge stainless steel I
g liner (seal welded along all edges), an optional lid vent line with (/ pipe plug, and an opti.onal 3/4-inch drain line and pipe plug. The
g| cask is provided with four equalli; spaced lifting / tie-down devices. kgj The primary lid is provided with three lifting lugs and the optional |l secondary lid is provided with one lifting lug. The cask has a gross I

(i weight of 48,900 pounds.
{

! (b) Drawing
fI
|| The package is fabricated in accordance with Nuclear Packaging, Inc. Drawing II No. X-20-204D, Sheets 1 and 2, Revision No. O. II

l |
Il Il'
il )

|i
1

ti |
)'

b I

|
|

|

|
g 553
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CoNDITtONS (continued)
'

Page 2 - Certificate No. 9178 - Revision No. '2 - Docket No. 71-9178

.

}
} 5._ (b)' Contents

(1) Type and form of material.

| (i) Dewatered, solids, or solidified waste, meeting the requirements
j for low specific activity material, in secondary containers;-or
1
1 (ii) Activated solid components meeting the requirements for low ;

j specific activity matrmial, its muwk, y wntair.us. |,

| (2) Maximum quantity of material r package 1

1 Greater than Ty ty a r tIih ive material which may contain
1 fissile mater vided the fissile g does not exceed the

limits in $71.53. The decay heat 1 pislimitedto17 watts.
]
| 6. (a) For any pack ontaining water and/or organic su ces which could

1
radiolytica 'genetate combustible gases, determijia must be made by

1 tests and urement a representative kage su that the following
i criteria af(jmet ov'e riod of time tha ti;twice xpected shipment

b k7 ) d
h (1) The 1(progen gertir ( mus b im t Itda molar ~ tity that would

be re than 5%
' int limits other inflam-

gag /yo'id if- esent at STPmabl gases) t itry r4
.

3 70*F); or
t(@1451)sia

1 (i.e /no nt 6'3 d n h s' t.-

i 1 i ^ | ?
I (ii)Thes@da i 1 H t n k umst be idhrted with a diluent
) to ass tha At( '

.5% by Dme in those portions
of the agewhichtco e d greate han 5%.

For any packag[ livered to a c er for trans , the secondary container
}

1 must be prepared shipment in the same mann n which detennination for
i as generation is e ipment period ins when the package is prepared

i i the expected shipment time.sealed) and rust be c ,tgw
J

(b) For any package shipped within 10 days of preparation, or within 10 days
1 after venting of drums or other secondary containers, the determination in
1 (a) above need not be made, and the time restriction in (a) above does not
1 a pply.

|

| 1 7. Maximum gross weight of the contents, secondary containers, and shoring is
| 1 limited to 13,000 pounds.
!

l 8. Except for close fitting contents, shoring shall be placed between secondary
containers and the cask cavity to minimize movement during normal conditions of

| )
j transport.

9. The lid and shield plug lifting lugs shall not be used for lifting the cask, and
shall be covered in transit.

| 10. The cask shall be provided with either (or both) a drain line or a lid vent line
as shown in the drawing in order to provide a method to leak test the package.

'

L _ __,______---, = _--_---_--_ _-_ _-_
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CONDITIONS (contonued)

L

|Page 3_ - Certificate No. 9178 - Revision No. 2 - Docket No. 71-9178
1
i
E

11. In addition to the requirements of Subpart G of 10 CFR Part 71: I
I I 1

(1) Prior to each shipment, the packaging Neoprene lid seals must be inspected. [The seals must be replaced with new seals if inspection shows any defects g

or every twelve (12) months, whichever occurs first. Cavity drain and vent t
lines shall be sealed with appropriate sealant applied to the pipe plug i

[threads. .

(ii) The cask must meet the Acceptance Tesis and Vainieriorice Fr ugr orii of Sect.lon 6.0 }:o
l,

of the application. In addition, the cask shall be leak tested at least
i

every twelve (12) months in accordance with Appendix 8.4 of the application. [
Ah Il C (j I

The cask body and each cask lid shall be marke/j , accordance with 10 CFR 971.85(c). i>l12. d iqy' Aj;

13. The package authorize'd, by this certificate shall be tr risported on a motor (
; vehicle, railroad car',' aircraft, inland watercraft, or hold or deck of a seagoing [vessel assigned foM.he sole use of the licensee. .$ r

The package auth fized b 3his certificate is he a pro f for use under the I14.
5 I

general license # provisions cf!10 CFR ,571.12. ' #Z Q, I
:

d g #A q pc
Expiration dateq March 31~, k988)'.

.-

ri O |j
b '(~ f.;, g i

15.

9)4[A j -

'

w
d/2 %V'REFEREljCE$ # + Vf? 4 i4 (f) I~Eracy

g g w"((dd*Ecie 29,198k.'
gq "

!j Nuclear Packaging, Ine app'lTc'ationhted %kj #%td M % g |g,

February 18"and, March 24h198F~*hrhSupplements dated: I
3 Af I; v", R

Q /|) Q) b'M) Q* |* See Docket File No. 71-91,5p

h FOR THE U.S CLEAR REGULATORY C0fNISSION !4

}O 4 %m #"gy 0v4 |
,

u I

( 4 Charles E. MacDonald, Chief |' j Transportation Certification Branch g

.: Division of Fuel Cycle and I
; Material Safety, NMSS I
. I

l : Date: M 12 584 1
'

I
! I:,

E:

II
; I

>
I,

L
: I

I
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U.S. NUCLEAR REGULATORY COMMISSION !
unc Fonu $1s CERTIFICATE OF COMPLIANCE ;
+an

j 'o CFR " FOR RADIOACTIVE MATERIALS PACKAGES
tp REVISION NUMBER c PACRAGE IDENTIFiGATION NUMBER d PAGE NUMBER e 10TAL NUMBER PAGES

| t a CERTIFICATE NUMBER

9179 2 USA /9179/A 1 3

g

g 4. PREAMBLEa This certificate is issued to certif y tnat the packaging and contents described en item 5 tMow. meets '.he applicable safety standards set forth m Title 10 Code
'

.t
of Feoarel Regulations. Part 71, ~ Packaging of Radioactive Matenals for Transport and Transportation of Raoioactive Material Under Certain Condit .rs "

,

b. This artificate does not relieve the consignor from Compliance with any requirement of the segulations of the U S Department of Transportation or other i

applicable regulatory agencies, sncluding the government Cf any Country through or into which the package will be transported
j

| i
1

EPA E BYf A ss DT E AND IDE IF CAT E R O A ,ATION

Nuclear Packaging, Inc. NUPAC application dated October 29, 1982, |'

j 1010 South 336th Street as supplemented, j

q Federal Way, WA 98003 g

l
^ 71-9179 l

e occxtT w uera, i ly
i

h a cc~o T.ONs
' ^ . n
j This Certificate sa conditional upon fulfslling the requerements of 10 CFR Part 71, as applicable, and the conditions specified below

i,
4 ' .
1, (a) Packaging y"

lI
j? (1) Model Nos,.: .NUPAC 6/100L and NUPAC 6/100H |I

I
;

(2) Description >

,

\>

[ Steel encased lead shielded casks for. low specific activity material. ;3

The casks are right circular cylinders with a 61.0-inch ID by 62.0- ji
J linch IH cavity. The walls of the casks contain a lead thickness i

ranging from 2.43 to 3.56 inches! encased in 0.50-inch thick inner il
stee1~shell and 1.13-inch . thick outer steel shell. . The top cover and ji

q

:| cask bottom are made up 'of, two steel plates ranginglin thickness from s4

2.0 to13.0 inches.. . The primary cask lid.is secured to the cylindrical i

L; cask body' by eight,1-1/4-inch rachet binders. An optional secondary I3

l
y lid is centered in the primary lid and is secured to the primary lid j

8with eight,''3/4-inch studs ~and nuts. Each lid-is provided with a 1

4
Neoprene gasket seal. The casks may be provided with an optional 12 !!

u

1 gauge stainless steel liner (seal welded along all edges), an optional i
lid vent line with pipe plug .and an o>tional 3/4-inch drain line and y

q] pipe plug. The casks are.provided 'witi four equally spaced lif ting / tie- N

I

h
down devices. The primary lid is provided with three lif ting lugs and

p the optional secondary lid is provided with one lif ting lug. The |
i

casks gross weights range from 42,900 to 53,900 pounds. j;3-

| | Model 00, Lead Tk, Top Tk, Bottom Tk, Gross Wt, I

j Number inches inches inches inches pounds i
I

NUPAC 6/100L 69.11 2.43 4.5 4.5 42,900 |
NUPAC 6/100H 71.37 3.56 6.0 6.0 53,900 g=

, 3
I

! (3) Drawing
~ l

I

l The packages are fabricated in accordance with Nuclear Packaging Inc.
Drawing No. X-20-2040, Sheets 1 and 2. Revision No. D. |,

,I
; I

l:

^ I_

556 I
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'' ? * * CONDITIONS (continued)

'

i Page 2 - Certificate No. 9179 - Revision No. 2 - Docket No. 71-9179 |
1

:

k i

b

(b) Contents b

F

(1) Type and form of material |

(i) Dewatered, solids, or solidified waste, meeting the requirements n

for low specific activity material, in secondary containers; or F

I(ii) Activated solid components meeting the requirements for low
[J

i,
,

specific activity material, in secondary containers.
g

(2) Maximum quantity of material per ckage b

Greater than Ty 'h y Tababjiye material which may contain
fissile materia gr ided the fissile mateQpl does not exceed the

[;;

LNo. NVPAC 6/100L cask and 61 wa(Is limited to 9 watts-

limitsin10pW%71.53. The decay heat load
tysor the Model No.for the

NUPAC 6/1 cask, b

\ yh L~
For any packig contgi ng water and/or organi substanc/s which could
radiolyticaIJy)generat (ombustible gases ,det[hninationqst be made by

| 6. (a) k

1

| tests and nepjasurements t Yepresenta,tiv4 ha'ge such that the following [;
e

;
criteria ate , met over loh ofjtime t a )wice the gected shipmenti -

i time: ( (p P J

(1) The h ogen gerat ,t hlin o a m016r quantity that would F
l be no( et J5 . velent@isoits (Ora other inflam- ['
! mable gases) 'o Ahe,bytyp,

rge J f
'

N

rsecoip o < c o r gas;, void if-present at STP
(i.e.,$more Dj63f miy pfpsia nd 70'F); or

ary contaikr aps sb'vi st be fierted with a diluent(ii) The seco
to assure'that oxygen m,ustl liefte %b lume in those portions f'
of the pack'agpwhich could h deitfydrogen gre than 5%.

'

For any package del red no a carrier for nsp rt, the secondary container
must be prepared for shiphts tu > step er in which determination for :

gas generation is made. Shi t toPbegins 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.

7. Maximum gross weight of the contents, secondary containers, and shoring is :
limited to 12,000 pounds.

8. Except for close fitting contents, shoring must be placed between secondary
containers and the cask cavity to minimizeinovement during nonnal conditions of
transport. ;

9. The lid and shield plug Ilf ting lugs nost not be used for lif ting the cask, and |
shall be covered in transit..

557
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Page 3 - Certificate No. 9179 - Revision No. 2 - Docket No. 71-9179 1

1: I
I
l

|q! 10. The cask shall be provided with either (or both) a drain line or a lid vent line |
I! as shown in the drawing in order to provide a method to leak test the package, y

ll i
li 11. In addition to the requirements of Subpart G of 10 CFR Part 71: I
h I

f (1) Prior to each shipment, the packaging Neoprene lid seals must be inspected. I|
j! The seals must be replaced with new seals if inspection shows any defects ;
l' or every twelve (12) months, whichever occurs first. Cavity drain and vent zu
1; lines shall be sealed with appropriate sealant applied to the pipe plug 'I
h threads. E

i I

|| (ii) Each cask must meet the,4 estandP(liiistsiand Maintenance Program of Sectior. 8.0 yA
j' of the application. 14 tion" de^ cask ihall be leak tested at least 'a
j! every twelve (12) mo,nthrin accordance with Appendix 8.4 of the application. ||

- I ,A I
Thecaskbodyandeach(ca>sklidshallbemarkedinaccordancewith10CFR971.85(c).I

1,

l 12.

}i ,s % ;
-f 13. The package authorized by this certificate shall be transported on a motor ;
J! vehicle, railroad' car,'aircraf t, inland watercraf t. or' hold or deck of a seagoing g

.

vesselassignedif'orthesoleTuseofthelicensee./>byappo
V- ||f ,.

The packages authorized by'this certificate is /L e% s %3 / t ) If

{{ general licensCprovisions' of; (0|CFRjl71.}2. ))i ? j |
shere r ved-for use under the ' k,l 14.

, ..w -> 9.- , ,,
15. Expiration dateT March 31,11998,g

I I bg#f . ' ; ,, @ |n|

a .g
a' W

,

' d *, , , 7 , 4I

; t .

,1.>-.

t
n.sy 2:'g mJ FIR M E$c

.; ~
;I

J Q o. s N j
1

. g #. , m ._ e a i
f, Nuclear Packaging, Inc'.(sapplica1.ionfate,d Ocfober, 29, 1982*. g |

; p1, sA ,

1 Supplements dated: Februarp, l8 and Marche 4,3 9'83*. ,(o ;p

,

1 3

1, % i
f; * See Docket File No. 71-9159g

*

b
'

@y d 4 A '9 |nj ^
1|

n FOR THE U.S. NUCLEAR REGULATORY COMMISSION g

1 I

[ k Charles E. MacDonald, Chief '|
j |} Transportation Certification Branch y

} Division of fuel Cycle and I
l Material Safety, MSS Ij

12 M !Date:
l! i
1

1 1

]I I'

| }| n

N
'

1- t
}| |
r i
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penc Pomes ela U.a HUCLEAR REGULATORY cot 8841SSION l
ni CERTIFICATE OF COMPLIANCE i
''C'"" FOR RADIOACTIVE MATERIALS PACKAGES
$ g CERitf rCAIE NUMfMR b HEVISiON NUMBER s PACKA(.aE IDENilFICATION NUMBER d PAGE NUMBER e TOf AL NUMBER PAGES

'
9180 1 USA /9180/B(U) 1 2 ,

- I

,C , PREAMotee in . c.,,,e.ca...soue4 io ceri.e,insi ew. p.cnaa,no ano conients oescrioso in nem s neio.. m sin. appi.cani. sarei, sianoa,os sei rorin m t ti.1o. Coo. |
|! oe e.oerai neguui.ons. Part 71,' Packagmg of Raoicactive Matenais for TraE port and fransportation of Radsoactive Material Under Certain Conditions?

f n inis cent.ficate does not rei. eve tne cons.gnor trom compiiance witn any requirement of ine reguiations of trie u s Department of Transportation or otner
apphcaele regulatory agencies, enclubig the government of any country tnrougn or mto wnich the package will be transported

c
; ,

s a.
-

g j_.
y 3 THIS(ERfiflCATE IS ISSUEO ON THE balls OF A SAFETV ANALYSIS REPORT OF f Hf PACNAGE DESIGN OR ArneCAflON I

a PRE PARED BY tName and aderess A ,. b fifLE ANO IDENitflCATION Of PpFORT OR APPLICATION |

9[ Automation Industries. Inc. ~~ Aatomation Industries. Inc. application {-

; P.O. Box 245 dated January 27,1983. as supplemented. !
'(Phoenixville,PA 19460 ,

i .

k - 71-9180
< . cec.c, NvM,4cn

i
I, a CONolfioNS

.

jin,. ce,t.e cate i, cono.r.o, a, upon eunai no ine requi,.monts of to CF R Part T t, as applicable, and the conditions specified hetow
i

'

|f * (a) Packaging j
I

f(|
'(1) Model No.: 50050-0P

, . !

L1 (2) Description <

b1r
I Radiographic device within protective overpack. The overpack consists

[
h of an outer container which is a 15-1/8" diameter by 13-3/4" high,

b18 gauge drum and cover (Mst.27683-30). Closure is provided by a
12 gauge locking ring and lugs which is secured with a 3/8"-16UNC-3-

3
1 1/4" bolt and nut. The void space between the drum and radiographic
1, device is filled with a tight fitting two piece molded' hair pack. The
I packaging (drum) is provided with four (4),1/4" vent' holes. Maximum o

j gross weight of the package is 80 pounds.
f
1 (3) Drawing [
] i

1 The package is' constructed in)ccordance with Automation Industries,
f, inc. Drawing No. D-50050-0P, Rev hion No. .

1; r-J
'

1
/

I e ,

1,

l!
1

1

Il '

11

1

N
h
I
il ,

f
.

[

>

' f ,.

!

j , S99 , ',
.., :
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CONOSTIOJS (contonued) !|*^'" U ' ' ~ '

I

;Page 2 - Certificate No. 9180 - Revision No.1 - Docket No. 71-9180 | )
I !

i,

1 il 1

I;50 (b) Contents jl1

I

f (1) Type and form of material |

|I
|

I Iridium 192 as sealed sources which meet the requirements of special |
1 form radioactive material. jl
!! il

f' (2) Maximum quantity of material per package ||
l I
t 300 curies

I
1!' G.The untents must be secured within 4 Hodel;No~.,500-SU radiographic source jI
l mr.eI

|| changer (NRC Certificate of CompMa'nce No. 9006 Docket No. 71-9006). !I

h . Prior to each shipment 'each vent hole shall be covered'with a weatherproof !!P 's .

;t 7 |y
j patch such as duct tager other similar waterproof material.'

!;IJ x m
1|8. The packaging autho_r.ized by this certificate is hereby approved for use under i

l
,1l the general license provisions;of 10 CFR $71.12. yi

,11; U,j s ,
,-

h9. Expiration date: ; June 30,198b.\ } -- | jk ||' e; |h
_

: /r .- ,
<

al ~ -

t e

L- REF$RENCES' 'dt
_. in'

~~

v g13 r] d '
~

l
lM' .

! Automation Industries,'oInc. application dated Unnuary 27, 1983. |
; ,

~

|Supplementsdated: March 1 and Apell,21x)983.jc,a n g d[ s > f7 ; _,

m m ,'

--- .-p ,

j / FOR THE U.SU NUCLEAR REGULATORY COMMISSION I,

o
3 /, t-4,,) ,- p

|
. / j .. s 3

=
' ,' .

;j |// Charles E. MacDonald, Chief i
Transportation Certification Branch I

1

Division of Fuel C)..le and '
1

Material Safety, NMSS |"

SEP (.61983 |Date:
|
|
|

'
| I|

I

I

I

I

I I

I

I
I

I
f I

i

|560
1
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Y" " . CERTIFICATE OF COMPLIANCE
" "" " " " * * "

| to CrR n FOR RADIOACTIVE MATERIALS PACKAGES I
1. .g

f 10 CF.RTiflCA1E NUMBER gtt REVISION NUMBER c PACKAGE IDENTIF4 CATION NUMBER e PAGE NUM8ER e TOTAL NUMBER PAGES

9181 JO USA /9181/B(U)' 1 2 1
'

.

I L PREAMBLE I'

\ 'a. Thas cerhfsCate is issued to certify that Ine packaging and contents' described in item 5 below. meets the asphcable safet y standards set forth in Title 10, Code |
| of Federal Regulahons. Part 71, * Packaging of Radmetive Materiats for Transport and Transportation of Radioachve Material Under Certain Conditions? |
l' b. Thes certificate does not reheve the consignor from comphance with any requirement of the regulations of the U.S. Department of Transportation or other I

,

apphcaele requiatory agencies, including the government of any Country through or into which the package will be transported.

%|
| |I

j==#===,- >""~~">'=r= = =T=,="= T,oN

lj Nuclear Packaging, Inc. Nuclear Packaging, Inc. application dated I
li 1010 South 336th Street dated March 31, 1983, as supplemented. 1

|[~ Federal Way, WA 98003

1| n c ,, I
71-9181 1l c. ooCxn NuueER :.. 4 '

i

m . . . |I . CoNomoNsl
This certificate es conditional upon fulfilbng the requirernents of 10 CFR Part 71, as applicable, and the conditions specified below.

f 5- '(a) pag iging U Q |
] (1) Model Nos.: PAS-2 and PAS-2A !

|1 , 6, -
-

1 (2) Description
- g, ,

I
i. m

1 s

] The packaging consists of-an outdrnerpack, inner *overpack, optional |
3 secondary containment vessel (ModeU No; PAS-2A), sample shield, and a i
_

sample vial .. Thelouter~ foam ~ filled Joverpack is constructed identical i
1; to ,the Model No. -N-55Toverpack (Dock ~et No'. 9070),'32" 00 x 48" high. I3

l The Jinner overpack'consistsioff alDepartment- of Transportation Specifi- 1i

Il cation 17H' steel drum lined with, rigid polyurethane foam cut to fit I
- 1

|the outside~ dimensions' of! the. sscondary containmint vessel . The
j optional seconda'y cont'ainmsnti vesselqis fabricated from carbon or g

* r

.. 3 stainless steel (17;7" 00 x 24 3/4," thigh) andfis provided with a Viton i
1 0-ring 'and eight, 5/16" cap ; screws. -The secondary containment vessel . I
I is equipped.with a test port. The sample shield consists of a lead ,1

"

d

filled steel'weldment- (16.5" 00 x 22.75"' high)(all gasketed with Viton|provided with four
shielded wa11' penetrations and a shielded lid y

)d
0-rings). The 3-3/4"'ID x 8-1/4" h'igh sample shield cavity contains a i
valved sample vial surrounded b absorbent venniculite and lead shot. I

f
The vial may)contain about 50 milliliters of liquid (reactor coolant

i
J water sample: The gross weight of the package is approximately 2,400 I.

): pounds. |
| |

1 (3) Drawings i
1 . I,

I The packages are constructed in accordance with Nuclear Packaging,
I Inc. Drawing.Nos.: X-20-220D,. Sheets 1 through 4, Rev. C and X-60-

| 2000, Rev. C.
y

i i
1 I
1 1

|
'

i i
l I
] I

I 561 I

I I

1,,n.,_____ _________________ ___ _ _______________|
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"f[ " "" U.S. NUCLEAR REGUL ATORY COP.8vl5510N
cowomous (continued,

i:

Page 2 - Certificate No. 9181 - Revision No. 0 - Docket No. 71-9181 |_
4

[

[ i

; |5. (b) Contents;

(1) Type and fom of material . -

! | Radioactive material in the fom of liquid coolant sample obtained |
from a reactor coolant system. <

(2) Maximum quantity of material per package
t

50 milliliters with a themal heat load not to exceed 3.0 watts. [

In addition to the requiremenSM S th fff I
46 the acceptance test 6}0 CFR Part .71, each package

6.
criteria specified inprior to first use mus

Section 8.1, must ained. in,accordance wit eg ion 8.2, and prepared for
shipment in accord with Section 7.0 of the applic6 ' qn. The nmple vial i
must be annually tested to the requirements of LT 2 Appendix 8.3.2). ;

4

7. The statement cceiitan e in NUPAC's test, AssenblNel Sniffer Test' for f
the NUPAC PAS ckag h 5 1, LT-16, Rev. 2 pf 9,1 nust be replaced s

! by the follow acceptah 'teria.-Eor ssembly t ve an acceptably [
low leakage , the de ' n eqtitJpht qcapable etecting a leak of t!

10-4 scc /sec maller. tectedlepka t4 greater n the acceptance t
qt3ccepta,b

.

Ecriteria prior o fi use
l-- . ,/ .5 [. .

se h E1 W ts ified-as Notes 8 and 148. Priortofirspt
on Drawing No. X-20-2 0m 61 E IWfomed f req Q d.

sLINs' ~y apprh for use under the9. The package au zed: 1 LJ 1

general licenses visie
fg10 Th' 7Q 2.Y}/ [Y10. Expiration date: MI 31, 1989. ' Q ;

h REFERENCES

Nuclear Packaging, Inc. applicat hkcfjkl 983.

Supplements dated: September 9,1983; and February 17 and March 9,1984.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Ry@-A i
LCharles E. M cDonald, Chief

I Transportation Certification Branch i
Division of Fuel Cycle and ;

Material Safety, NMSS <

! Date: 20E
i

|
-

.. .

,

,'

-"' -_- .
'
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1 on>Fonu sie CERTIFICATE OF COMPLIANCE I
senc U.S. NUCLEAR CEGULATORY COMMitSIONl

q '* c'd " FOR RADIOACTIVE MATERIALS PACKAGES |
' t a CERTIFICATE NUMBER b REVISION NUMBER c PACKAGE IDENTIFICATION NUMBER d FAGE NUMBER e TOTAL NUMBER PAGES

| 9182 0 USA /9182/B(U) 1 2 [
'

I J PREAMBLE I
] s. This certificate is issued to certify that the par kaging and contents described in item 5 below, meets the apphCable safety standards set fortfl in Title 10. Code (
) of Federal Regulations. Part 71. ~Packagmg )' Radioactive Materials for Transport and Transportation of Radioactive Matenal Under Certam Conditions?' [
l b This certsfacate does not reheve the consagri er from comphance with any requirement of the regulations of the U.S Department of Transportation or other !
) apphcable regulatory agencies, includmg tf e government of any country through or ento wnech the package will be transported. |-
J t
} l
)

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

[8. PREPARED BY f Name and A#essJ. b TITLE AND IDENTIFICATION OF REPORT OR APPLICATION.

] U.S. Department of Agriculture Nuclear Packaging, Inc. application dated t
i Radiological Safety Staff May 16,1983, as supplemented. L

1 Baltsville, MD 20705 l[
); L
l E

1
. . .2 C r 71,-9182 f. c OOC =Er NuuBER ~ (3 e,

4. CON 0tTIONS
.

, "( p
This certificate is conditional upon fulfillmg the requiremerits of 10 CFR Part 71, as apphcable, and the conditions specified below

j (a) Packaging C I~

J . f) t
~

] (1) Model No.: Husman Irradiator / "e I
] 4 .4- - t
} # I(2) Descrihtion- D. s[< (e I

'

J ss s

V t
h) The package is a'chndrica , steel,-encased, lead f111ed weldmentm

|4 36.4" 0D by 39.6" high._ The packagelis provided withs two foam impact 1

limiters. The. dimensions of the package with the attached impact
|-l[ limiters is' 53.5" 00 by. 56.0"shighf;The impact limiters are held in

] place ~by three :(3), turnbuckles. R The irradiator consists of a rotating |
) annular-rotor'between anj integralfcentraitsfe and!the outer annular i

shell.uThree equally 1spacedi spe~ imenJchambers irCth'e rotor are used Iy c
I

1 to transport pupae containerstto the'iriadiationiposition. The entire i- x
J cask assembly is welded closed tolpreclude removal.of the sealed

[] sources. ,The package weight is 17,000'poundsO
y

(3) Drawings tM I) i (_t
1 The packaging is constructeds,in acc_ordance with Nuclear Packaging, I

1 Inc. Drawing No. SK-209, Shebts 1 and 2, Revision B.
|h

f) |(b) Contents
i

1

1 (1) Type and form of material i I

1 l

I Cesium 137 sources meeting requirements for special form radioactive I

|| material.
] |

) (2) Maximum quantity of material per package t
1 I
1 50,000 ci. I

1 l
1

1

J

] 563
}

L_________________________________________ _ ______

,
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conomous teontinued)

N l
i 1

1 Page 2 - Certificate No. 9182 - Revision No. 0 - Docket No. 71-9182
t j

I !
I l

I ..

I 6. The package authorized by this certificate is hereby approved for use under the
I general license provisions of 10 CFR 971.12.
I

| 7. Expiration date: October 31, 1988.
|
1

I REFERENCES
I

| Nuclear Packaging, Inc. application dated May 16, 1983.

y9,83R E G g,Supplements dated: October 3 and 2 -

FOR THE U.S. NUCL REGULATORY COMMISSION

! @ e~N Charles E. MacDonald, hiefNq

I lij S Transportatidn$ Certification Branch
Dtvisjon of fdif Cycle and )I g - - .

N

.V .

, Materia Sa'fety, NMSS ,|
2 6 S3,q

~

' "
Date: ,

s ,g- .,

;ff hf,

: s
| o****5
i
i
i
|

I
i
i
N

I,

; i
l I
1 1

,

I 564g.
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Nnc Fone sie U.S. NUCLEAR REGULATORY COMMISSIONI CERTIFICATE OF COMPLIANCE lm

f so cFR n FOR RADIOACTIVE MATERIALS PACKAGES

f' 1 a CERTIFICATE NUMBER g
D REVISION NUMBER c PACKAC.E IDENTIFICATION fvt.,MBER d PAGE NUMBER e TOTAL NUMBER PAGES

9183 2 USA /9183/B( ) 1 3 i j

i a PREAustE l
} .. Tnis ceniticate . issued to certiry inat ine packaging ano conients oescribed in item s beiow. r,eets the applicabie sareir sianoaras set forin la Tiite io. code |
| os reoerai neguiations. Part 7i. packaging or naoioactive uatenais for Transport ano Transportation of naa oact. uaieriai under certain conoitions.- r
1 o Tnis cenie.caie oo.s noi reiieve ine consignor erom compeiance utn any requirement os ine reguiations o# ine u s oepanment of Transportation or otner I
| applicable regulatory agencies, encluding tne government or any country tnrougn or into wnsen the package well be transported. I
l E

I I
i t
1 '' T*E'"EEE^'v'/u".'**"a'JA

' " ^' ' ^ ' " ^ " ^ " ' " ' " " ' " "^"
sst bT E O IDE CAT N EPO O APP CADON. fti

fr1 Nuclear Assurance Corporation Nuclear Assurance Corporation application dated r
J 5720 Peachtree Parkway June 30, 1984, as supplemented.

@f1 Norcross, GA 30092
j .I

$r
1 . n D
1 e OOCxEt NUusst" p / f ,71-9183 jsy

] fa CONOiTiONs _s v ~( ,,
inis certificate is conditional upon fulfilling tne reqanrernents os to CFn Part 71. as applicable. and the cahdicons specifieo below

j s. 3 r
1 (a) Packaging & ' O- E
1 T _$D f
1 (1) Model No.: NAC-1 /7 / $
1 ,N -dx

i[f] (2) Descript' ion OM j$[ ~
^

,

(~~).,

1
j, i n< < '\ .~. & /a e-~ r

1 A steel and leadishielded shipping CaslP. j The cask 'l'la right circular ;r
w

ss
1 cylidder with upper? and Jowetsteellehdased balsa impact limiters, t
'

The o' verall dimensionidre 214 incheifin"leng'th and;5.9 inches in I

Theigrois.' weight'0{ bg! arid 13:5Einches3 n diameter.Qcksk"is!approximately49,000 pounds.
Ia diameter.(

) |is.178inchit TheThe inner cavity'; inner shellii
Theitsolitainidss'$/16' inch?aMd1-1/4

thickness of;the r nches for the t1

1 outer 'shell . iteel-shells are el ed to a 2-inch |
1 thick stainlessisteel shield Idisc at'thibottom.-$The annulus between L
1 the inner and outer she11sDisTfilled with lead.(max. lead thickness |

f

] 6-5/8 inches, minimum 5 inches) W Q' (
"

6,n c.\ |
j
1 The lid is stainless . steel frustum of, cone'7.5 inches thick. The lid t
1 is secured to the cavity , flange by sixf ASTM-A320, Grade L43,1-1/4 inch [
1 diameter bolts. Th'e9 seal L

Four trunnions,fis;provKed by two polytetrafluoroethylene1; 0-rings. two located on either side of the upper or I
1 lower impact limiter, are provided. Other cask features include two f) drain valves located in the bottom shield disc, vent valve, head g

1 closure gasket leak check valve, and rupture disc - pressure relief t
1 valve system located in the cavity flange, For transport the cask may i
1 be enclosed in an expanded metal cage. L
1 1

] (3) Drawings
|

1 | 1

1 The Model No. NAC-1 shipping cask is constructed in accordance with t |
1 Nuclear Fuel Services, Inc., Drawing No. E 10080, Sheets 1 through 4, [
l P.ev. 20. I
1 |
| t

I
) I
1 1

1 1
1 565 |
1 |

J_,,._,.____________________________________,________,.__I !
1

*
._.
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U * "M*" '''"j** CONDITIONS (cbntinued)
1 I
I I
I Page 2 - Certificate No. 9183 - Revision No. 2 - Docket No. 71-9183 i
r i ,

|b. |
1 I

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

| (1) Clad, irradiated. metallic natural uranium fuel rods. |
1 1
I (ii) Solid nonfissile . irradiated hardware. g

i N

I (2) Maximum quantity of material per package H

I N

| The cavity content mu gotQc6E7aJ.hermaldecayheatloadof625 I
I

g watts and a weic h ,V601tisSnc'Tud hg weight of component spacers

during shipreentk Fuel rods are additionally} limit movement of contents |(or fuel baskpt gu in the cask cay 6teI

1|
Q )nI imited as follows: I

| i
(i I

(ii} 21 latact rods or 10 encapsulated (defectiv6) rods|1 1 -r 9 I
cO,600 MWD /MTU average burn-up, fed foDt least 730 days after jrradiation#|

f

y (iii)

|- LLJ ' , ;/ I/

I C glj (c) Fissile C1,ays g g, ;;)I :. p . 19 |
4 6 ree Water) w ehelivered to a carrier forl I

f
. The cask cavit (must be dr) (no

transport. p g |
2 ~"'"

,

ponent,s iced hisbbas' ken [aYd axiale spacers for !h 7. As needed, app /o}p iate t

|| shipment of fuel rods)7mi%tIbe us h ca'sk cavi,ty|to limit movement of I
l' contents during $cident3iifmi| i ort. # % i

8. The neutron shiel tanks s d 'i f$ rid m4 thkned irC dry condition in
d1 ' cat,fo'n*, as Suppleminted. |

accordance with Secfj//,ets of 10 CFR 971.87(e), the(1)v
on 7 of the ag

ue I1

I 9. In lieu of the requireih censee must perform i
N periodic maintenance and fest I

valves, and nJpture discs of %| ng of 0-rings, draip and vent ball valves, relief
|| cp'.k ,gs, indicated in the table given below.

y During inactive periods, the maintenance, and' testing frequency may be disregarded y
q provided that the package is brought into full compliance prior to the next use i

. I of the package. I
' I I

I i
4 1
I I,

I I I
I I p

I I
I I
I i
I I

I i
l |
I I
I I
l- 1

I I
I I
I 566 I

I I

| . . .. . . . .
.

.. .. . ...., . . . . .. . !

- .-
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| M '" "" coNomous (continued) | j' "***''" " " '*" "

| Page 3 - Certificate No. 9183 - Revision No. 2 - Docket No. 71-9183
|

1 i|.

( I
I I
I Cask Component Period Test / Action i
I

| Ball Valve Each shipment- Hydro test to 30 psig* |,
y Ball Vs!ve Annually Replace seats and seals y

i I
1 0-rings Each shipment Test to 30 psig* I
I 0-rings Annually Test to 100 psig* I
I I

| Inner Containment Vessel Annually Test to 100 psig* |
1 >
! Cavity Relief Valve Annually Test at set point pI

i D" !e

6fAnnualGh G Replace I
| Cavity Rupture Disc g9

f Neutron Shield Tanf t I

s[ Annually s k'.eplace !M Rupture Disc
U pe ~

I Impact Limiters Annually ..Testito5psig* I
8 ,% N /') |,

| Mhere must,be no visuah.(pressure gauge) indjcations 6f~ pressure drop I
for the comp'onent undehtest dur.ing a 10'minuts test period. Otherwise, |

-

| corrective-action must;be taken .ahd 'the' tist repeated uptil such time g'

;

i as the component meets 3the/specified tdst'.3'(Test to pressures equal to u

or greater than those. ihd{%catedi)"4 )] G7 7I Iy

{j 10. Fabrication of additiondllpackagingsiisTrott orized.'' I
W th

'

../ 2 1
,

i' s

[!
toif , , w j g g ] | La 'g g' |

s

The package authorized $bsthis certtf,1cate
general license 'provisionsWi'|L 3 fit,Nj!! a[sshereby approved,for use under the

g 11. y

f 10 ORW (f3 yi
sf, MA%yg r$ i

-

g'O[(<
b

September 30,i 1989.' /!' ; y, #Mffi 12. Expiration date: l
I n we '
|' 'h[ |REFERENCES

I . . E-

q Nuclear Assurance Corporation application dated June 130,1984. p
p 't Vf -)r;; -K * ^ l
'd Supplement dated: September 10, 1984. I
I I
I i
| FOR THE U.S. NUCLEAR REGULATORY COPfilSSION |
1 I

& *

| Charles E. MacDonald, Chief |
| Transportation Certification Branch p

i Division of Fuel Cycle and |
I Material Safety, NMSS I

| Date: ,!OCT 011984

I
I

| |

I 567 I

I I

'
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7"" + CERTIFICATE OF COMPLIANCE i

l so CFR n ~ - FOR RADIOACTIVE MATERIALS PACKAGES

j 1 a.CERTIFtCATE NUMBER b. REVISION NUMBER c PACKAGE IDENTIFICATION NUMBER d PAGE NUMBEA e TOTAL NUMBER PAGES i

L 9184 0 USA /9184/B(U) 1 2 11 )
h4 PREAMBLC
| a. This certificate is issued to certify that the packaging and contents desenbed m item 5 below, meets the apphcable safety standaros set forth m Title to, Code |
g of Federal Regulanons. Part 71. Packagmg of Radioactive Matenals for Transport and Transportation of Radioactive Matenal Under Certam Conditions? | |

1 b. This certificate does not reheve the consignor from comphance with any requirement of tne regulations of the U S. Department of Transportation or other II apphcabie reguiatory agencies. inciudma tne government of any country inrouan or mto wnica tne package wiii be transported.

|
- - I

II
" '^ " ^' '^ ^' " ^"^' ' "' " " ^ " ^ "

* '"''EP ?POa E 8Y d s bT LE D tDE CT AP CATION

j Nuclear. Packaging, Inc. Nuclear Packaging, Inc. application dated j
1010 South 336th Street October 6,1983, as supplemented. Ig

g

g Federal Way, WA 98003 |I
;RI.

' 71-9184cfDOCkEr NuuBEn ; .
' I

4 CONDITIONS s .. .

This certificate is condihonal upon fulfdhng tne requirements of 10 CFR Part 71, as apphcable, and the conditions specified below

|
5- (a) Packaging ||

I
|

(1) Model No.: PAS-1 .ig
y ..

I'

|| (2) Description |
||

I The packaging consists of a. primary containment vessel (20.5" 0D x |!

|J
23.4".0H) enclosed inside a secondary /cutainment vessel and radiation y|
shield (32.5" OD' x 39.0"'0H) . The 15' mililiter water sample is contained i
within a undefined ~ sample cask., Additionally, four iodine collection i

(;| cartridges and four offgas- vialslare maintained inside the foam I
I| shoring above the sample ' cask. . l.oose venniculite surroun'ds the perimeter
II of the sample: cask'to absorbithe water sample should > leakage occur.

| Completely surrounding the" secondary containment vessel and radiation |
shield is a foam filled steel-encased overpack (48.0" OD x 66.0" OH) ig
which provides impact and.thennal protection. |

~

|
|g. I,

I ,

i The primary containment vessel which is constructed of 304 stainless I
I steel varying in thickness from 3/4" to 1.25" is provided with double j
l Viton 0-ring seals and a sealed test port between the seals for leak i

| testing. The assembly'is secured with eight, 3/8"-16 UNC x 8" long |

| screws. I
II
lI The secondary containment vessel and radiation shield provides 0.75"

I 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"- i

| thick steel and 4.8" thick lead shielding on the top. The lid is ii. g

q secured with eight,1.0"-8 UNC x 3.0 long bolts. The lid is sealed i'

i witn two Viton 0-rings with a sealed test port between the seals for - 1
,

II leak testing.
II

| 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 Ig

q together by eight, 3/4"-10. UNC x 1.5" long bolts. A Neoprene gasket |

prevents rain water from entering the overpack. I'

I
h

l I The weight of the package, including a maximum sample cask weight of |
| 1,375 pounds, is about-12,800 pounds, i

ii
I

1 568
-

-

|. . . . .. .. .

c
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1 il Page 2 - Certificate No. 9184 - Revision No. 0 - Docket No. 71-9184
NI
1

I

l I
l ' I

gI (3) Drawings
I y

gi The package is constructed in accordance with Nuclear Packaging, Inc. I '

| Drawing No. X-20-218D, Sheets 1 and 2, Rev. B. |
! (b) Centents !I iI (1) Type and form of material i
1

1

| (i) Radioactive material in the fom of liquid coolant sample obtained I
sgtem and up to four iodine collection |from a reactor coolan({fgas {n

g

cartridges a d o}v o

I (ii) Greaterthan ype A quantities o bygoduct material consisting RI of proceds solids or resins, either dewatered, solid, or solidified I
| in dealed secondary containers. 'Q |i e -o i(2) Maxi quantity f material per packager 7

.

I 15 mlUiliterDof li uid; and 43 C mIed fissdon products. |

| rg c=n d > i-

6. In addition he requirements of Subpart 10 CFR Part(71 each package Ig
prior to firs semustnieeftheaccep,tahce s'and criter,id,,specified in |Section 8.1, pust be paintaf[peO{in' accord &n

g j

th Sect,fon Brfr

&' pp)ication. 4, and prepared for
i

shipment in agrdanceg'ith;Sec fot4 4
i

.

| b %f1 'hereby;approv&
gjV |

The package autporizedko ht)is 'cerI 7. s ed' for use under the I;

general license, ovis b
|

8. Expiration date: ril 30,1989 g Cry

REFERENCES OhI i

| Nuclear Packaging, Inc. app
cation dated October ,6.g 83.

|
l9 I

e~, .

February 17 and Akil $o .+1984,
,
1 Supplements dated: 9,.

i i

I I

FOR THE U.S. NUCLEAR REGULATORY COMMISSION II
4 |

i1
|

! II -

1I C es acDonald, Chie i.

I Transpratation Certification Branch |

| Division of Fuel Cycle and I
g Material Safety, NMSS j
l APR 2 01984
| Date: i

y
I I

I
II i
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k NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSloN |N
N +n CERTIFICATE OF COMPLIANCE

'| |i !

% io CFR " FOR RADIOACTIVE MATERIALS PACKAGES )'

H-
'

i 1 a CERTIFICATE NUMBER D REVISION NUMBER c PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER e. TOTAL NUMBER PAGES |

9185 0 USA /9185/B(U) 1 2 (p !

g/
I

b;
1; a inis certificate is issued to certify tnat tne packaging and contents described an item 5 below. meets tne applicable safety standards set fortn en Title 10. Code dPREAMBLE

,

|l of Federal Regulations. Part 71. " Packaging of Radioactive Materials for Transport and Transportation of Radioactive Matenal Under Certain Conditions "
lp

N
N b inis certificate does not relieve tne consignor from compliance with any requirement of tne regulations of tne U S. Department of Transportation or otner ji
N, appiicanie reguiatory agencies. inciudirig ine government of any country tnrouan or into wnics ine package wiii ne transported >
|| I
(; I
N' 3 THIS CERTIFICATE (S ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATIONI

}
a. PREPARED BV (Name and Admess) b TITLE AND IDENTIFICATION OF PEPORT OR APPLICATION

! Industrial Nuclear Company Industrial Nuclear Company application dated !g

II
| 1124 Chess Drive October 13, 1983.

#
Foster City, CA 94404 W,

I
--71-9185 I

c DOCKET NUMBER,j
'' a CONDITIONS

Tnis certificate is conditionai upon fuifiiiing in. yuirernents of to CrR Part 7i. as appi cacie. and tne conditions specified e io.
i

|HNs ,g
g! (a) Packaging

ll|

'{('
*

(1) Model No.: OP-100
-

( (2) Description j
'

R| Protective overpack for Model No. IR-100 exposure device. The overpack !

consists of an outer container which is a 10-gallon open head steel |6

r
drum having a minimum 20-gauge body and cover, welded seams and a 12- -I

i
N

k gauge clamp-ring type head closure. The 45 pound exposure device is
centered by plywood supports within the drum. The gross weight of the |

f| exposure device and overpack is 70 pounds. g
g

N
i N
dj (3) Drawings i
Wi N

El The overpack is constructed in accordance with Industrial Nuclear

|| Company Drawing Nos.: 100-4, Rev. -; and 100-4(A), Rev. .

in

H;j N

I
i I

1

(! i
i

H' Nl Ii E

A i
e N
N Ni

i R

(E! n
I

. I i
|

I|
1I i| , i
I

Il i
El 3
1 i
1

57n
N

I I
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- 1

CONOlitONS (continued) |
L I II

.
. II 'Page 2 ncertificate No. 9185 Revision No. 0 - Docket No. 71-9185

-

Ir ,
I!

II (b) Contents
I

~ 1

l

| '(1) Type and form of material I

| -Iridium 192 sealed sources which meet the requirements of special form |'

i, radioactive material. g

I| |
li (2) flaximum quantity of material per package I
Ij I
l

i 120 curies. I

f,
6. The sources must be contained within the Ho' del [No." IR-100 packaging in accordance

'

C R jZ ' |/,.

I
'3
.

l| .
with Certificate of Compliance No. 9157.| l. ,

i I-

li 7. The name plate on the.overpack mus't be fabricated of riaterials capable of resisting I
| the fire test of 101CFR Part 71 and maintaining its legibility. The two vent. |

o
'

q holes in the side,0f the overpack must be covered with ta'pe ~or rubber (plastic)
|gI plugs to prevent- entry of rain water.

_- . U .. F|
.

~.

q

l - The packaging authorized by'this certificate is kreby appro'v'Ad for use under
fj

8.
the general license provisions;of 10 CFR 671.12C _

|
^

f 9. Expiration date: July 31,1 87., ~ " 1.e |g - -~
g,,~ .. m , , ,,

I REFERENCES . a |I
I: Industrial fluclear Company application' dated Decenber 23,1981*.9

Iv c,s f i c ; ;t, ..

I*

I tn 1>
, ...m . gy . .m

.

g Supplements dated: May 28,1982*; and 0ctober 13,;1983 (two , litters)*. g
I,

.

I
-

.-,

l', I
I! *See Docket No. 71-9157. *: 4 I

e -

4

I I
I

J FOR tTHE U.S A NUCLEAR REGULATORY COMMISSION I

t
|

! C &@#' I
I Charles E. MacDonald, Chief E

| Transportation Certification Branch |
1

g Division of Fuel Cycle and y
i Material Safety, PNSS II I
I Date: OCT 2 71983 I
I I 'lI I lI s' '

I
_ l

-

1

I

I
I I

571
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U.S. NUCLEAR REGULATORY COMMISSION
ENecFORMSie CERTIFICATE OF COMPLIANCE Itua

io crR Yt . FOR RADIOACTIVE MATERIALS PACKAGES
N

3.4. CERTIFICATE NUMBER
b REylSION NUMBER c PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER e. TOTAL NUMBER PAGES g

' 9186 3 USA /9186/AF 1 4 g

b
, 2 PREAMBLE

I a. This certificate is issued to certif y that the packaging and contents desenbed in item 5 below, meets the apphcable safety standards set forth in Title 10. Code $

|
of Federal Regulations. Part 7t,' Packaging of Radioactive Materials for Transport and Transportation of Radioactive Matenal Under Certam Conditions " |

)k
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

N
applicable regulatory agencies, encluding the government of any country through or into which the package will be transported

5
1

in1 il1
* ** fe' PIA'Eo Bv'S.'*e*SO,e E***'* ' ^ *^''" ^"*"*i SI"E Ado *o'E0f581T|80$Er"O iSE*^A"cATiom4 il" ' * ' * " ' ' ^

U.S. Department of Energy Safety Analysis for Shipping S8G Power Units in jP

{j| Washington,DC20585Division of Naval Reactors the S-6213 Container, Rev. 7, dated June 16, 1975, jp
1

as supplemented. in
$) f1 H4W f1 . c oOcxEr NuueER

4 CONotTiONS
This certificate is conditional upon fulfishng the requirements of 10 CFR Part 71. as apphcable and the conditions specified below

f 5- (a) Packaging
'

|
i b,
3

(1) Model No.: S-6213 Power Unit Shipping Container j
.) i'1 (2) Description

N
1

j A power. unit shipping' container (PUSC) for shipment of a power unit |
complete with control rods and control rod drive mechanisms installed. g

3
i

The PUSC consists.of a carbon steel. cylindrical shell approximately 9- |

y| 1/4 feet in outside diameter by 39-l/2 feet long, including hemispherical I
1

I
lj steel end. impact limiters. with 10-3/4-foot outside diameter central

flanges joining the barrel'and cover halves. A power unit is supported |j'l in the PUSC by a centrally ~ located thick circular steel plate (PU i
y! head) which is clamped between the central. mating flanges of the PUSC I

6| fastened by 94, 2-inch diameter high strength studs. The upper and I
1
1 lower extremities of the power unit cantilever into the barrel and i

I
1 cover halves without additional support except for the longest control
1 rod drive mechanisms (Power Unit B only). |
b

- |
j! The PUSC is shipped in the horizontal position on a support frame I

1! which is secured to a specially built flatbed rail car. The PUSC, ii

1 including frame and contents, weighs approximately 490,000 pounds. I
1

1
h

1

1 |
i

1
1

1 I
1 .

I
1

R
I

1
1

X
, 1

|
| 1

1
| 1

I
i
|'

|
| l
!

I
! 572
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hy "'" " * * ' commons ccontinued)
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L
~

(Page 2 - Certificate No. 9186 - Revision No. 3 - Docket No. 71-9186

L; 1
[

; 5. (a) Cont'd

(3) Drawings- h
L

The Model No. S-6213 PUSC is constructed in accordance with the t
Drawing Nos. specified in the attachment to this certificate. l

|

(b) Contents I
,

t(1) Type and form of material
L

Unirradiated Naval Reactqr3:s Th ke9S' wer unit as described in
Chapter 5 of the gildation and contain np u anium enriched in the U- |

235 isotope.

(2) Maximum quantity of material per package O iY W, $ f

One Type $)orType,B power unit. / l
"

|nk ->

(c) FissileClasdU O JII. [ g |:Ch e) .A'b. g

!
fiaximum number of packages;pe . /'' T[ .O t

!

shipment M 44 - r One Q) h' r ,
tp i,m c [

dAll control rods shall be r'estr . '1 rr tt e7 Ait ' fuel ce by the control I1

)6.
e i ,T |rod holddown latcties. g o- . ,, T% ! | | W '4

1 p p gf || ' h VM % t
1 7. In addition to the-requiremen

shall be made, for 'e'ach shipmen (t,j of ,ttie jg* sf6i~c~e#that theotS@ pati.Acf,DO.CFR Part 7J ,a determination|
1 ackage or packaging Il

Wh]
has been subjected to ring transpor,t g |

x

) (a) Anondestructivee'amMationofth5'entirelength,q oth inner and outer |x

| surfaces of the fouritie-down support bracket-to-container wall butt welds'

i
1 shall be conducted: v4 hr
11 Y k de k Y
y1 (1) if the packaging (with or withNt contents) has been subjected to "g" l l

,

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
1

1 (3) after every second shipment * following the fourth shipment. I
I I
I I

| *This requirement shall not be construed to require an inspection if the f
1 previous shipment had been inspected in accordance with (7(a)(1)) above. j
l I

1 {

[

!
r
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Page 3 - Certificate No. 9186 - Revision No. 3 - Docket No. 71-9186
l

'

L, ,

! ~ 7. Cont'd |

(b) - The nondestructive examination in accordance with a written . procedure may L

l be by either: f

| (1) The liquid penetrant method in accordance with: f
I L

I . (i) Article 6, Section V, ASME Code, or t
I L

l
|| (ii) MIL-STD-271E, " Nondestructive Testing Requirements for Metals,"

h| Section 5, October 31,19 ors

i (iii) NAVSHIPS 2501500ki ' Weld a da " Section 12.5.,

I e l

I (2) or the magneticyiarticle method in accordance Etth: I

L|
'Q

~Artic1b7,SectionV,ASMECode(YokeTechdqigue; Dry Particle h| (1)
Methodt direct or rectified current), or 7 6 |j

TD-271'E[S$ction 4; specificalT T4[3.1 (G eral)and5.6.11 (ii) MIL
l (coatings),4.3.3 ry, Powder),'4.3 ;3.6 (Continuous), and I

i
L! l' 4'.3.3.3 (Proceddre as excepted bp Ius'ing direct or, rectifiedt

l c(rent,4.3;3.-3.3:(YokeTechnique14.3.2.5(sensitivityand f
cleaning);. and ~4 3,h3"(smoothness . -or r j. <

h (iii) NMISHIPS 0 ,1 SIcTioII 2.4 2 (Geneal),12.4.3(Dry- 1
'

- .

Ij powder), 112!4 3.3.2.. e hnique)|usingdirsctorrectified I

#' % l
' I cu { ant. C

'

g ' j#: ?) |
u

| ,5 TJi
(c) If any indicat s, as'def ned in o +' dance" th either: [

-~-
: .

accorg t
g / Uj ; nW * , V {

u (i) Paragraph UA-93(a), Appendix'VIII',' Division 1, Siction VIII, ASME Code r

(with7(b)(1)(1)pabove),or y5I

'(ii) Paragraphs UA-72 and M-73LAppendik.VI Division 1, Section VIII, [
'

ASME Code (with 7(b)(2)(1);= above),Vor
[g
[

N| (iii) Class 1 acceptance criteria of NAVSEA 0900-LP-003-8000, " Surface jf
,

|
Nj Inspection Acceptance Standards for Metals," with Change 2, July 1, I

| | 1974(with7(b)(1)(ii)or7(b)(2)(ii),above),or. [

| (iv) NAVSHIPS 250-1500-1, Section 10.3.2 (with 7(b)(1)(iii) or 7(b)(2) f
p (iii), above), as noted, [

N l

E are detected, the packaging shall be repaired and reinspected prior to use i

L
;

N and shall be inspected prior to each shipment thereafter. Any defects
| shall be reported in accordance with 10 CFR Part 71.95. f

i N
l

p 8. Expiration date: August 31, 1987. [

>
, i

""
,

u -_ _ _ ___ _ _ __ _ ___ ,

;
m;
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CONOiTIONS (continued) . |-
L l

Page 4 - Certificate No. 9186 - Revision No. 3 - Docket No. 71-9186 L 1

V -|
L
t.I

I|
L

g REFERENCES r
I E

1| U.S. Naval Reactors application' dated July 24, 1975. I
1 L

| Supplements dated: June 3, 1977; and July 24, 1978. [
t t
4 FOR THE U.S. NUCLEAR REGULATORY COMMISSION r
1! E

a lt

| YL
y Charles 3E'.g acDonald, Chief [n

g PTransportation,, Certification Branch'

|r1, .~ v ' Division of FuelECycle and t
Paterial Safety, NHSS 'tlj s--

1
1 . SEP 0 61983 /"' E=

li Date: u V. L
t "y .C

!ry - - 2
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CONDITIONS (continued)
I |*

|_Page 1 of 2 - Certificate No. 9186 -~ Revision No. 3 - Docket No. 71-9186
.

-' g I

I2
.

I I i

I ATTACHMENT- I l

i I

| The- packaging is constructed in accordance with Bingham-Willamette Co. Drawing Nos.: |

|1
1
I F-358, Sh.1 of 1, Rev. A |
1 F-372, Sh. 1 of.1,.Rev. A il
I F-373, Sh.-1 and 2 of-2, Rev. A 'l

| F-374, Sh.1 of -1, Rev. A |
g F-376, Sh.1 of 1, Rev. A g

i F-377, Sh. 1 of 1, Rev. A. |
| F-404. . sh'. - l of 1 Rev. J 1

hgB r7 E G o* s,n i1 F-405, Sh.1 of 1, Rev. G
II F-406, Sh.1 of 1, Rev. J

<y || F-408, Sh.1 of 1, Rev. K

g F-409, Sh.1 of 1, Rev..N g

y F-424, Sh. 1 of 1, Rev'.*J O ,
,

I F-425, Sh. 1 of 2, Ret L <*Q I
. . , ,

F-425, Sh. - 2 of 2, Rev.' H - . f7 / I11

F-494, Sh.1 of 2 (,Rev. P d
* II Rev . J 6 M

F-494, Sh. 2 of 2,' \ /gAf |
I g
| F-495, Sh. 1 of 2. Rev. M 3:. 'A*' ) /_

7 [ \ [#n;[ C y

-

g"
g F-495, Sh. 2 of 2c Rev. M Fc
a F-496, Sh.1 of 4 Rev. N ' ii (f r~f 9 :qp I---

H 'M LL &,'y S;7
I

The contents are as shown in' Royal 'Industrie inc@ Drawing (No.130J039, Sh.1 of 2, I

lRev. M and General Electric Drawing Nc's'.9 ( }C ~ J
*

.~o I
%

j. wm e
12709647, Sh.1 and 2 of 4,''fi$h.-C '[ b/h) E !~f

e'd
291E201, Sh.1 througW 3 of '3, R4v. FN/q g [7$J N I
284E809, Rev. O sy WK~ w 1

*

; n N 4!j#1

291E234, Rev. C '/p ' bQ' QF N,

291E246, Sh.1 and 2 of 2;fRev. C- N
291E258, Rev. C i/ D:

y

y,f y $( di291E284, Rev. C g*p , 3
y

294E810, Sh.1 of 2, Rev. C |-

; 294E811, Sh. 1 of 2, Rev. C
294E812, Rev. C >1

294E902, Sh. l of 4, Rev. N
294E902, Sh. 2 of 4, Rev. M. g

>

294E902, Sh. 3 of 4, Rev. K |

| 294E902, Sh. 4 of 4, Rev. N I

; 294E912, Sh. 1 and 2 of 2, Rev. J l

294E930, Sh. 2 of 2, Rev. 0 |:

|
'

I

*
I

: I
^

l
I

l |
|

574 I
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* * " " ' " " " " " ' ' " " " ' "

^

i .,

'

Page 2 of 2 - Certificate No. 9186 - Revision No. 3 - Docket No. 71-9186 I

I
I

I

ATTACHMENT (Cont'd) !
I

294E963, Sh. Athrough 3 of 3, Rev. B I
294E966, Sh. 2, 4,.5, and 8 of 8, Rev. B N

296E204, Rev. B
|296E261, Sh. 2 of 2, Rev. C
g

299E411, Rev. B
h

299E412, Rev. D I
7543E10, Rev. J l
7543E23, Sh. 1 of 2 Rev. D I
7548E27, Sh. 1 and 2 of 4, Rev. C |7543E29, Sh. I and 2 of 3 Rev. G B REGi. i

f- b( Sg/_ [
7543E30, Rev. A U/ |
7543E65, Rev. E j l
7543E68, Rev. 0- V l
7543E83, Rev. 0 Q |

g w. q., 4)x |

s I

40 'k V I
l~ J $$ O

|
4 a- ~t g op?I o ,

s s ng
I

, ,

$ dA %
,

Ma( v w. M& |
1 . /

-

)p'p 1. >r ( s a
(j)

|
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I| U.S. NUCLEAR REGULATORY COMMISSION bNRC FOnes sis

I CERTIFICATE OF COMPLIANCE irn
|I '' C'" 7' FOR RADIOACTIVE MATERIALS PACKAGES c

|
1 s CERTiriCATE NUMBER b REVISIOtt NUMBER c. PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER e. TOTAL NUMBER PAGES i

/ 9187 0 USA /9187/B(U) 1 2
-

|l PREAMBLE

l! a This certificate is issued to certify that the packagmg and contents descnbed m item 5 below. meets the apphcable safety standards set forth in Title 10. Code

| of Federal Regulations Part 71. Packaging of Radioactive Matsnals fcr Transport and Transportation of Radioactive Material Under Certam Conditions?
^

I b. This cert,ficate does not reheve the consegnor from comphance with any requirement of the regulations of the U.S Department of Transportation or other _
:

,

1 apphcabie reguiatory agencies. includmg tne government of any country tnrouan or mio whicn tne package wiii b. transported ;

I -

I :

3 THl3 CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION I
a PREPARED BY (Name and Address 1 b. TITLE AND IDENTIFICATION OF RFPORT OR APollCATION p

I
I Tech / Ops Tech / Ops application dated December 27, 1983, [
l 40 North Avenue- as supplemented. ;
I Burlington, MA 01803 -

I -

I O~n -

If . . rDOCLEiNuusen 171-9187, i
n

I ' (l a CONDmONS % *~ r.

This certificate is conditional upon fulfilhng the req 0irements of to CFR Part 71, as apphcable. and the conditions specified below

t T :Ij s."

;
I: (a') ' Packaging y.y v: -

y, cy

g (1) Modelgio.': (865 , f,

ax :
,

(2) Description ][ j g (f: ,

r , _ ;;/- :+
y .~ >

.

[g!
A steel encased', _ ranium shielded 1 radiographic exposure device 5"0D x ;u
12.25" long. The device _is.provided with 0.88" 0D-x 9.25" long handle L

and-two 1.38"ex 5.5" tiong triang'ularfshapedf legs.1 Primary components Lt -

k(i consist of;an outer [ steel;shell,%' contents are securely positioned ininternal bracing, depleted uranium
L

shield, and a Lsource tube." | The (
g the source tube;by a source holder assembly and actuator and locking :
1 a ssembly. Tamper-proofjseals!a~re1provided on the packaging and a [1

l 0.12-inch thick! steel ~ outer cover'is7 bolted ovef the source actuator (

l and locking assembly;for additional" protection' during transport. The :

I total weight of the package' is ' approximate 1y'59 pounds.
-I w _

N
-

h (3) Drawings h

|| The packaging is constructed cin accordance with the following Tech / Ops i
, . s . L| %

l| Drawing Nos.: 86590, Sheets'l through 5, Rev.1; 86591, Rev.1; andj :

l
i 86500-10, Rev. O. :

1,

t li [,
"

| l' t
'

I :

I ,

I
I :

1

I
I

| I : ,

I
I
1

I L
1I

I
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| || cONOmONS (continued) EAR R UOm COMMWe
,

! I ,
I I
r 'Page 2 - Certificate No. 9187 - Revision No. 0 - Docket No. 71-9187 i
k. i
I I

I I,

|

| 5. (b) Contents1

|' I
| (1) Type and form of material b

I ;
II Iridium 192 as sealed source must meet the requirements

| of specia? fonn radioactive material. -1

| (2) Maximum quantity of material per package
!I'

I 240 curies. R

The package authorized by.this oy,, R. E G.
Ii

c n. iI

|
6.

use under the general liceits'e provisions of 10 CFR'971.12.
.|

certificate is hereby approved for I

! 7. Expiration date: MaNc 1, 1989.
, y . !,/ 9p'
1 x.

.

' ,1

| xREFERENCES ^ j.

y

|| ; A^ Q:) 48 O
|i I! Tech / Ops application dated December

i % 1,31(27,1983.d vi Ol iAv, 1.f |-

' [' Supplement dated: Marchl{,91984.k ,/f $ I
*

'; d';,^),% MTTTWE U.'5.yNUCl. EAR;REGUI.$RY COMMISSION|

'

ec'N ?
|

g) %,WK
i! &@

1 o r-- y .a
g! V ~M ,,j u-W L

% 1.

gl (d i< s C ' , r ginal Signed by [ |
'

h),-

|
' '

Y'.i ,,+

(/ CHARLESE(p#dDonalpfChief |I / ChdEl'es)' E. Ma I
4

|| Tra~n'sportation Certification Branch
|

'

g! r) Division of Fuel Cy'dle and
|| tzt g

l' ''4
j Material S$f(ty, NMSS I
17 jf ${ '

i1 Date: March 23,1984
i I

I 1
.

;' $ I

I I

l. I'

I I*

I

I|t I

I 1

I I

I I

I I
I I

,

I I1

I I !

r I
l I'

I
I i

,

| I+

I
|
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N U.S. NUCLEAR REGULATORY COMMISSION INAC FORM ste
I CERTIFICATE OF COMPLIANCEun Ii

! | to CrR n FOR RADIOACTIVE MATERIALS PACKAGES
N

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

'_'189 1 USA /9189/AF 1 2 I
I

g PREAMBLE |
I a This certificate is issued to certify that the packaging and contents desenbed in item 5 below, meets the applicable safety standards set forth en Title 10 Code

| of Federal Regulabons. Part F1. -Packaging of Radioactive Materials for Transport and Transportation of Radioactive Matenal Under Certain Conditions?
g

II b. This certshcate does not relieve the consignor f rom compliance with any requirement of the regulations of the U S. Department of Transportation or other 'I
I apphcable regulatory agencies. Including the government of any country through or into wtuch the package will be transported.

E

i| I
W I
N

3 THl3 CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICAT60N
g

a PREPARED BY (Neme end Addresst b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

i UNC Naval Products UNC Naval Products application dated i
II 67 Sandy Desert Road February 2,1984, as supplemented.
|| Uncasville, CT 06382
n

. eOCC NM.- [ <71-9189 ig

H

O. CONOtTIONS 1 %" " ~ c ,.

This certificate is conditional upon fulfilhng the requirernents of 10 CFR Part 7 t. as applicable, and the conditions specified below
NI p< .

,g s.

|| (a) Packaging ' ' , I
m

' ^ '

I,.s

N w .u i
H (1) Model No:: _ 9189 x & j^

y%g .j ,y,

7)fs (, y
g (2) Description s i
1; * 9. . , . >- ,,

Hj
Packagin meeting 'the requirements of. 00T Specification 7A (49 CFR I.

I
4 9173.415 a)) and thefequirementstof.10 CFR $71.43. rr. If - 1N - 7 4; I,

I D
l (b) Contents r fs , ' . , ' , ,?, C !

~
j j_1;

.

e
,

q 4, ~c
N| (1) Type and form 'of materiall 3.,

le$ n ud
- '>

'
t o Ip.

l
q '% J %n CJ .q

I
A Double encapsulated" fuel packs .specified in Items Sb"and 5d in Table

~ Ij 10.0-1, Part I, (p 10.0-7c), as. approved:on or before May 18,1983 to
8' '~ ' "rS?N License No. 368. 1

>

1 %- % |
<_

R

1 (2) Maximum quantity of material per package p

x;; |,

%. ,

Not to exceed a Type'A' quntityrofYadioa'ctive material and the stated I

Idry and wet safe quantities (without reference to notes or supplements), in Items 5b and 5d in Table 10.0-1, Part I, (p 10.0-7c), as approved |
g' on or before May 18, 1983 to SNM License No. 368. |q

II
I (c) Fissile Class I I

I
N

II ii il
I

| |
| 1

1 II
II
I

| E.
I'

II |I
|' | l

N 580
I| I e
l

,

l_----_- ________________________________________________,



""" **C "'
| "",9"'"''** conomous ccontinued)

I
I

| Page 2 - Certificate No. 9189'- Revision No. 1 - Docket No. 71-9189 |
,-
I

b I
I
I 6. The name plate to which the model number is affixed nust be fabricated of materials |
| capable of resisting the fire test of 10 CFR Part 71 and maintain its legibility. I

E
I
i 7. The package authorized by thic certificate is hereby approved for use under the I

I
I general license provision of 10 CFR 971.12. I
I

8. Expiration date: March 31, 1989. |I,

REFERENCES g
g Ii

|r --1I UNC Naval Products application dated Feb

| Supplements dated: April 25 a and 21, 1983. .

FOR THE U.S. NUCLEAR R LATORY COMMISSION g

+y :
i

i #
\ %% M JJNGAi |D \ Chapleng. 'c id,Chie i
g b [. Transptat ificatio ranch |

i| 4| bc [ Division (of Rycle and I
Nterial yf FNSS I#'

11

JUN 111984 gDate: 7

| t,4WyAd6 # !#
O i'

i

| 0 % |

[ 2bt*** |
I

1, li Ii i
I |,

| 1 1

| 1 I' I I
I I
I I

i 1 |
| | I

1 1
| | I
! I I
! t |
i I
| k II( I |

| I
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I senc Fonu s1s

U.S. NUCLEAR REGULATORY COMMISSIONI c au CERTIFICATE OF COMPLIANCE I1 'o CFR n
FOR RADIOACTIVE MATERIALS PACKAGES I

f a CERTIFICATE NUMBER h. REYsSION NUMBER . c PACKAGE ADENTIFICATiON NUMBER d.PAGE NUMBER e TOTAL NUMBER PAGES
r 9191 0 < USA /9191/AF 1 3 I
h PREAMIEE I |1 a. This certifecate is issued to cert fy that the packaging and contents desenbed in stem 5 below, meets the apphcable safety standards set forth in Title 10, Code '1 1

I of reder i neguiations. Part ri. -packaging of nadioact,ve uateriais for transport and Transportation of nadioact.v. uarenas under certain conditions.- ,

I;

|| b. 2n,s certit,cate does noi reheve tne consignor from comphance witn any requirement of ine reguiations of tne u s. oepartment of Transportation or otner lIy

li appbcable regulatory agencies, including the government of any country through or into which the package will be transported. I
I|
| I I

1|: I

N} 2 '" 1* '."'*EEPlA'ES^e'v',''S"OOE' ***'* ' ^ **''"^*^"*'*."'T ?"E 4No o'Si CE8N S0" ^T7A"AA* CATION. '

' ' ' * '*^ '* ^u
Ej - Ilj Babcock & Wilcox Babcock & Wilcox application dated April 5,1984, Il P.O. Box 785 as supplemented. I
(| Lynchburg, VA 24505

|
! . ,; ooc [d NubER b O 71~9191'-

4 CONo4TIONS

This certificate is conditional upon fulfilhng the requirement of 10 CFR Part 71, as apphcable. and the condebons specified below
.

f* (a) Packaging
''

-

|
"

g r;~

I (1) Model.Nos.: g

iI '

I

'

ORNL$irradiatedFuelShippingContainer,or1,
I

1[ BNL1Unirradiated Fuel Shipping Container II,
-

( I- '

I .e sg| (2) Des 6ription _'g
_ y

I
r

. ~ .. ,. s. 1 |

L)
A right cylindrical stainless steel drum enclosing a fuel basket II provided withjseven cavities.1;The'o~ uter shell and' lid are fabricated- I

% fran .11 gauge plate and ;the base is 1/4" thick plate. The outer lid I

( is held in place'by. six,F 5/8"[ bolts .(stainless steel) and nuts (carbon |g' steel).. The basket is' fabricated from :16 gauge stainless steel and
gI the base is fabricated zfrom 'll gauge stainless steel plate. Eight, ,1

1
3/8" bolts and nuts retain the' basket ~ lid (0.125" thick aluminum) in 'lI place. ' D I

I! . I
f The basket is' supported on 2" by 6" . timbers inside the outer shell. |g! The remaining space around the basket is filled with phenolic foam/ insulation. I' '"

i

I|! || Item ORNL BNL Il
I

f Outside dimension, in 24-1/2 24-1/2 || II Container length, in 56-5/8 75-1/2 II I
1 Base, in 29 x 29 29 x 29 II I

(f
Inside cavity cross

|section, in 4x4 4x4
! I
I. IIl Inside cavity length, in 39-1/4 58-1/8 ir

I
( Gross weight, Ib 580 700 |i iI 582 Ia |
II
--- ----------------------------------------- .....--

T

, '
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| CONDITIONS (continued) (
l i
I L

fL
Page 2 - Certificate No. 9191 Revision No. 0 - Docket No. 71-9191

i i t i

J t |
'

1 L

| 5. (a) (3) Drawings
[

l C

3 The' packaging is constructed in accordance with ORNL Drawing Nos.: g

J t
1 ORNL Container - X3E-10191-002, Rev. B, .t

|j
1 X3E-10191-003, Rev. 8, t
j DS-XDE-10191-1, Rev. 1; or i

1 E
y BNL Container - X3E-10191-010, Rev. B, t
1 X3E-10191-011, Rev. B; t

<e r *DE-10191;2i Rev. ] .1 DS-X L
1

* vf jr

1| (b) Contents Ms I|

x) o ss t
(1) Typeand|fo'rmofmaterial O E

f' T _. 'O t
1 Unirradiated uranium R-2. fuel element enriched'in the U-235 isotope I

j compose'd of ' aluminum plates. gg [
' ' ~

'' '

/ f m g_(2) Maximumquantity%;of,materi,al per pack.r2Q g

j . . . .

age
,,.r . _gs - Q+ v t

a| Seven uranium silicide (U Si,;)-A1)fbil[ elements containing 500 grams1 t2
7 U-235 per fuel elementIwith a Uf235-enirichment of''20 w/o. L

h ,n ', w X Nyr
rbg@ ' ,c d ?

22 I

ij (c) Fissile ~ Class ?d x s % ){' S L8 - W I W I
1 k. & w. La vs '

The fire resistant ph;enoH ,o
p gr. a }. , .c L3 ., s1 (?M > y

lic . foam;shall bintaccordance witii AEC Materials and
ii 6.

1 Equipment Specification SP-9 or'as modified'by,0RGDP RepoYts K/TL-729 and K/P- L

~~

N Wpi W l1 6567S. 4.r' '
<

Thepackageauthorifedbythiscertificateishereby,f
-

/,y ,i ; f V1

j \g, approved for use under the f7.
general license provisions of 10 CFR 671.12.

1 g
li vL Jr |i

1| 8. Expiration date: April 30,'1989.';- y K *
14

1 L
1 1
1 L

1 L
i t'
1 L

1 L

1 L

1 1
1 1
1 I

-

1}- t
1 1
1 1

1 1

1 I

.

i L

1 I

II 583
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g CONDITIONS (continued)
1 .

.

! Page 3 - Certificate No. 9191 - Revision No. 0 - Docket No. 71-9191 f
|r

''| -

I |1
1 REFERENCES [l

~-
-

I
g Babcock & Wilcox application dated April 5,1984. [
l f
I Safety Analysis Report for Packaging: The Unirradiated Fuel Shipping ORNL/ENG/TM-15, :
I September 1979*. [
n

b| Nuclear Criticality Safety Assessment of ORR, NBS, HFBR Fuel Element Shipping Package,
q J. T. Thomas, ORNL/CDS/TM-77*.

-

I
'

:,

I
UnionCarbideletterdatedSeptember10,1979*.,],

;

c O.b M U~ O f [I

| ORNL letter dated September ig\1979*. / c

! Departrent of Energy lette dated November 1,1979*.
'

s c ,O :

ed' )
EN *See Cocket File No. 7179853. ,.

R {(p Q '/,-

| \ FOR THE U.,S65) CLEAR REGULATORY C0t1 MISSION+-

N . p, /[r C)i
W b g

...

E3J ( 41'ii c.

| $ ?r: ,b '?'

.,
# l- (' Char es .f cDona h pf

G } %j%l'Iransp6rtation Certification Branch
-

,

||| (f) %>

.DjYi' jon:'of Fu'el Cycle aMg %fh.,4 I s :

i g c tyg jj J !. gliaterial Safety, NMSS C
'

| M 'kDate:
| y (//i WM f.'% V) '

| lk, h-' " "'

| 0 P

| 4 k + + 'n [
i :.

I -

'|
'l

I
,

n -

| '

I
N [
l r

'I '|
fI <

| ?

( l f
I ( [

t (
l [
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llNRC FORM Sta U.S. NUCLEAR REGULATORY COMMISSION Ien CERTIFICATE OF COMPLIANCE I
'o CFo n

FOR RADIOACTIVE MATERIALS PACKAGES I
t1 O CERTIFICATE NUMBER D REVISION NUMB (R s PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES {9503 4 USA /9503/B( )F 1 3

2. PREAMBLE

| a. 1 %,s certificate is issued to certify that the packagmg and contents descnbed in item 5 below, meets the apphcable salet y standards set forth in Title to. Code [
] oi Federai Requiations. Pari 71. " Packaging of Radioactive Matenals for Transport and Transportation of Radioactive Material Under Certain Conditions." [
} b. Te is certificate does not renev. the cons,anor from compnance witn any requirement of tne reguiations on tne u s. oeparimoni of Transportation or otne, t
} aGphcable regulatory agencies, mcludmg the government of any country through or into which the package will be transported.

[t}

1 |l
-

I lt
1 3 THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSl3 REPORY OF THE PACKAGE DrSIGN OR APPLICATION ||4 a PREPARED BY (Name athf Ackfresst b TITLE ANO IDENTIFICATION OF REPORT OR APPLICAflON f1

|t3 Monsanto Research Corporation Monsanto Research Corporation Report |
1 Mound Laboratory No. MLM-2074 dated June 28, 1974 L
I Mianisburg, OH 45342 |t1 t
I

O T'' 71-9503^
) e DOCitET NUMBER h * ,+

!
a CONDITIONS .. A V

~

This certificate is conditional upon fulfithng the requirernents of 10 CFR Part 71, as apohcable, and the conditions specified below I
s ,s

J(! t
5. "

r~, tg

]
(a) Packaging y, I'

,

~

. y,
] (1) Model No.':) MWH-IHS-SC ||
3 j, f M( / p, . \|

.-,,

/ {_4 !|( j// ;1 (2) Description ~ ~A . . I
1 s' 6) 27 n t

1; A multi-hundred wa'ttiliotope heat (source'sh'ipping con'tainer. Main
||[

1

components consist ofza. carrier and,aL. finned cask. Thif carrier body
is fabricated of heavy gauge, steel sc'reen| welded: to channel and angle |
iron frame members. The. base plate {is a'3/4-inch thick steel plate. I
The car'rier top'is fabricated' of ' aluminum screen welded to aluminum I

frame members to facilitate h' ndling5 Approximate dimensions of the l-a

carrier ke;62 inchespiri height /wi.thiaCwidth and length of 49 inches. I

\u > . ~.
n ,-vv .x -", <j n

The finned'c,ask, positioned:within'the"Ea,r]rier, is inade of stainless
e

,

|
|steel with al'uminum fins to dissipate heat. The?caskisabout43
[

'

inches in both height and diameter. The maximum gross weight of the 1
i

packaging and contents,is 3,000 pounds, y
[

3

ensm, ,
ss -

I
i
|-

1

I

I
i

, r.

;

i
l

I

i
[

l,
I

I

585 I
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CONDmONS (cbntinued)

.

!

! Page 2 - Certificate No. 9503 - Revision No. 4 - Docket No. 71-9503 F
: l

5. (a)' Packaging (continued) ; I

,I

I| (3) Drawings
:

|

||
:

|| The packaging is constructed in accordance with the following Monsanto b

i Research Corporation Drawing Nos.: ;

I :

1 5-2059, Sheet 1, Rev. A ' Multi-Hundred Watt Isotope Heat [
ll Sheet 2, Rev. A Source Shipping Container; :

I *

f; 5-2060, Sheet 1, Rev. B Carrier Body; k
1|

Sheet 2, Rev. A L

5-2061, Sheet 1 Rey. BAC2rriNCap7
[G Ll Sheet 2, ReCA'

i

N5-2062, Sheet 1 R v. B Cask; and
i! Sheeb 2, Rev. A O :
f T <'D ?'" L

Drawings;gJven!1nJppendix IV of application. . ~
1

y2 p.
.

[1

,D kN JU p# h
,

l
i (b) Contents
f

_,

6 E \ 'f) ,h O :
i

j! (1) Typeandformofmit9,raJ r<ed,JMs;11 % y i L

Hot-p
, y

a s the@, pr,ima ry' con ta i npentrwi th| sppeconda ry . pac kag i ngs _ of a Hea tsed solid plutoni'um oxide ip,J43Fiel . Sphere Assemblies (FSA)
[
L

9
i Source'AssemblyyHSA) a'nd. h$ tic ' Protection'Containir (SPC). Il

4

y (2) Maximum qianti date'rj Idge/f
i, e .m ,a n

1 A total plutonium content not! o. exceed |5/3 kg, o hich not more than i

3 20 w/o may'cohsist of Pu-239/ Pus 241 or iny combi ation of those i

f(
nuclides. ThEniaximum content" weight, includ.ing'the HSA ard SPC, not :

to exceed 300 poudds with a total decay heat' dot to exceed 2,430
p4 y4 ;watts,

'

1! (c) Fissile Class II

li ,

||i Minimum transport index to be shown on label 0.3
l t
i 6. The MHW-!HS-SC shipping container must be filled with helium gas to the equivalent L

1 of approximately 7 psig at 200*F. The MHW-IHS-SC shipping container must be s

1 equipped with a pressure relief valve set at 3313 psig which must be tested

| initiallft and annually thereafter.

| 7. The valve on the Storage Protection Container (SPC) must be closed prior to
I delivery to a carrier for transport. The SPC must be leak tested in accordance ;

! I with the American National Standard N 14.5 prior to delivery to a carrier for
j transport.

t :

:

ses ;
;
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CONDmoNS (continued)

I
| Page 3 - Certificate No. 9503 - Revision No. 4 - Docket No. 71-9503 |

I-.

j h
;. . .

I' 8. The shipping container must meet the Quality control'specified in Section J of |!.- the Application.
! y,

I! 9. The packagi authorized by this certificate is hereby, approved for use under the ij general license provisions of 10 CFR $71.12. 1,,

h

10. Expiration date: January 31, 1987.
j!
h: !n' "

REFERENCES D
-

! > U O/<, I'

| Monsanto Research Corporation's Safety Analysis Report = No. MLM-2074 dated June 28,
;; ;

il1974.
g i|

<
i p.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION I
>

c3 I1
,

,

j .s |,

| 'C [ s
'

-
4 4 Charles > E. MacDonald, Chief V. (.eTransportation Certification Branch<

~ p' '

Division':of, Fuel Cycle and K-

- - Material [ Safety. HSS $, I
,t

, $31 8 s p, e -
- r i

-

'
. - - s nge ,- << |,, ..-

|| Date: SEP 061983 '. i. $IffE. C.i !
; 7'

_. - i, ; ! . 26t . t., (% g
g - s

4 q; .
-

g
- - .

A\ ;i, . . |
,

|| G m;%" ,|
'

,
,

I! .' Iq'
Jk N

,

keI

j
- -

~

|
- . ,

~

! i4
Ie II I

1:

l' I
Iil I,

4|
1

1
1

s| u

|! tl Iit ,

i
y! | !

'A

:tk |
i

I I
(' "

i |r n

f '
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I
I I
I U.S. NUCLEAR REGULATORY COMeelSSION

wnC Fonu s1s I
I CERTIFICATE OF COMPLIANCEr,em I
I 'o CFR T' FOR RADIOACTIVE MATERIALS PACKAGES

b BEVISION NUMBER c PACnAGE BOENTIFICATION NUMBER d PAGE NUMBE|t e TOTAL NUMBER PAGES
. a CERTIF6CATE NUMBER

I 9510 0 USA /9c10/B(V) 1 2 g
f

|
i 2.PREAM8LE

a. This certificate is issued to certify that the packaging and Contents desenbod inttem $ below, meets the appiscable safety standards set forth in Title 10, Code of
|

Federal Regulations, Part 71. Packaging of Radioactive Materlats for Transport and Transportation of Radioactive Material Under Certain Conditions "|
I This certificate does not relieve the consignor from compliance with a9y requirement of the regulations of the U S. Department of Transportation or otherb |I applicable regulatory agencies, including the government of any country through or into which the package wift be transported.

1
1 I i

I

|* 7Me' PES *8v'/2.',','Y'#,"d** ***'' ' * **"" ^"^"*''."'iEE No'"o'EUE^1Ti8,'ENE,"cEOE,T"cATiOw:
' ' '

" '

I
I U.S. Department of Energy Monsanto Research Corporation Report No.

I

| Albuquerque Operations Office MLM-2857, " Safety Analysis Report for Packaging
P.O. Box 5400 General Purpose Heat Source Module 750 Watt |

g Shipping Container," October 15, 1981. i
t Albuquerque, NM 87115

|
l
I e ooCxEr NuuSEa 71-9510 1

4 CONDITIONS I
I This certificate is conditionai upon fuifeiiing ine requirements of io cFR Part 71, as applicable, and the conditions specified below.

I
I i(a) Packaging |I *

I

| (1) Model No.: General Purpose Heat Source Container (GPHS) |
I

1
g (2) Description i

i
1

A cubic shipping cage 38 , inches on.each side. It is a welded steel I

1) structure consisting;oha# pallet ~ (.b'ase), frame, and wire mesh. The |
r

I
I

|
cage (carrier) encloses a stainless ' steel,, aluminum finned cask which

d I
is less than (9'Jnbhes high and has a 25 i/4-diameter across the fin
tips. ThreejpnercontainerscalledtheStainlessSteelCans(S.S.C.) |i

i on top of each other inside the finned cask. The S.S.C.'s i
are stacked'iralsPurpose Heat Source (GPHS);iriside.g.

hold the Gen Each S.S.C. is a |
I

complete)[.kelded'304 stainless steel cylinder made of a 6-inch diameter I
I

by 0.1204411 by'41.{ 2 sinch high tubing'with a base plate of 6-inch |I I
I diametebby 0.1254nc thickynd af coked plate 5'-7/8-inch diameter by I
| 0.125-ig thick. $ Th fackage gro'ssVeeight is app /oximately 1100 I

\ ' N ' d /S >pounds.H h, b df/ , / - b Iy
|

|i M ,M "]I j 6%# ,$[M pI (3) Drawingd
h D1 7 3/' ~ l

I

and 16 (ks coiidr6'cted i|1Iu.
Packagin cordance with Figuies 1,2,3,4,5,6, I

,

I
IMonsantoilleNFtTo.4.MjM-2854Qctober,1981); and Monsanto

| I
Research Corpqration Drawings No.TAYD790452,.!s' sue B, sheets 1 and 2;

!g " gI and No. F5018j) , Issue A"W 2
|4 + a +, YI O
|'
i

1
I

I II II II I
( I

II II
I

! |:|ses

I _-__m_ __w,.rm__mr__________________
- - - -

|1

.

. - . _ -
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" ## #*# # " #Tf " '" CONORTIONS (continued) |

b -

: Page 2 - Certificate No.- 9510 - Revision No. 0 - Docket No. '71-9510 :_
i

~

l
I,

;

| .5. (b)' Contents
~

<

q

1 (1) Type and form of material [
238General purpose heat source (GPHS) Modules, containing PU solid

j oxide. The overall dimensions of a module are 2.14 inches by 3.71 inches e

; by 3.81 inches. Each fuel pellet is contained in a vented iridium

1 capsule, and two of the iridium capsules are enclosed in a single E,

| impact shell, which is enclosed in two layers of pyrolytic graphite. ;
1 Two of these pyrolytic graph e-enc]osed impact assemblies are held in
j a re-entry member, 6 C (3 g
| (2) Maximum quant 1ty 6f material per packagb -{ s

Pu-238 not exceed 1360 gm. Maximumofthre(GPHS's. Maximum total
I heat 750Titts. p -

p,

(c) Fissile Cla ff
'

i

The package authorized by [thisi certificate is/ f[by approvedjor use under the-| b ,/ A :.- s
g 6. here [

general licensegrovisions ot 10/CFR,671.12.\ Te A Q L1

W~\s lea M L
1 -

7. Expiration dater Julgi31,,1988.U 9.,', $ [, ,

|| |f Q Jl |
'

,

! g ;. h y / g3 REFERENCES )@' [x %

Monsanto Research Corpo, ration,]Repog Noz4LF2857','Oc'Ytser 15g(*981.'M4Ld 24411M Nl - n [g

J L

ber9fl983.DOE supplements: Receiv pril 18,198 Se

FOR THE U.S. CLEAR REGULATORY C0ltilSSION h
j 4 %& c

f :1h N
]j , ,r :s E. MacDonald, Chief k'.

| anspeartation Certification Branch !
-

rision of Fuel Cycle and [|
r

l itterial Safety, WSS' [
1 SEP 231983 (

| | Date: [
: 1 [
l I {
| | F

i | F'

1 [
; i |

| I
[.

L
<

L

'
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U.S. NUCLEAR REGULATORY COMMISSION !5NRC FORM 618 lCERTIFICATE OF COMPLIANCE im

| o cFR 7' FOR RADIOACTIVE MATERIALS PACKAGES P

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

9781 3 USA /9781/Bf 1F 1 1 N"

2 PREAMBLE

M a. This certificate is issued to certify that the packaging and contents desenbed in Rem 5 below, meets the apphcable safety standards set forth in Title 10. Code | i

g of rederai neguiations. pari 7i. -packaging at sadicactive uateriais for Transport and Transportation of Radioactive uaienai under Certain condiuons - | |

b. This certificate does not reheve the consignor from comphance with any requirement of the regulations of the U S. Department of Transportation or other f
| apphcable regulatory agencies. including the government of any country through or into which the package will be transported.

l| 8j il
L

Ny
' "' ' " ' " IM| ' T'*EE,"EE5^e'IS.'*.*S'ffo"d"''**'' '' *^'"""^'**b r'5d"E No'io'E0fEc^#8NEUE oEo'ffe'#"cArioN

N
% I1| U.S. Department of Energy Safety Analysis Report for M-160 Shipping
% Division of Naval Reactors Container dated October 18, 1968, as |
fWashington,DC 20585 supplemented. g

8i
- -71-9781,-

E
M| c occan NuueER

di a coNomoNs ||
This certificate as conditionai upon furfishng the requirements of 10 CFR Part 71. as apphcable and the conditions specified be6ow

(a) Packaging |*

|ia
g (1) flodel No.: M-160 |
4 |Nlii (2) Description i

N
i
f The pacidiging consists of a containment vessel which is a right circular |
f cylinder, 79 inches in diameter by 199 inches overall height, which p

Iholds the spent fuel blankets or assemblies during shipment. The l
container outer shell consists of 84 evenly spaced vertical fins i

,N: 151-1/2' inches 11ong, attached to a 1-1/2-inch thick wall (fabricated I
E

H| from carbon steel and clad with stainless steel on the' outer surface).
Ei The inner shell, the containment vessel, is 1-inch thick (having a

[; 1/8-inch thick rollbonded' stainless steel cladding)' whose base is 7 |
inches thick. The 9-7/16-inch' annulus between the outer and inner ig

y shells is filled with lead. The top of the container is covered with i
e, a rotatable closure head fabricated of stainless steel 15 inches thick l

@iH| which is bolted.to the container and seals the containment vessel. An
N oblong access plug in the cover allows for individual spent fuel cell ||
|j loading or unloading. p

N
M
gl The containment vessel has an inside diameter of 55 inches. The 1

4| central region contains a secondary heat exchanger which is supported N

H by the closure head. (This heat exchanger is not used during shipment.) |i

8 An inner backup cylinder, 21 inches in diameter, occupies the central y

| region of the containment vessel. The annulus between the backup p

q cylinder and the inner shell of the containment vessel provides a i
Ia
Ni iI i

1
R

R
NI
|1

|
1
I
I

I590 g
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CONo|TIONS icontinued)
t

Page 2 . Certificate No. 9781 - Revision No. 3 - Docket No. 71-9781 L
E

L

i

f 5. (a) Packaging (continued) fL

I I

|| (2) Description (continued) E

I E

I space 17 inches wide by 160 inches high for spent fuel. The spent fI fuel is contained in the annulus by aluminum module holders designed pI
; for the particular spent fuel to be shipped. r

'

I I
The container'ha' external penetraticns to the containment vessel for Fg s

| a steam and water vent line, which is capped during shipment. Shipments [I|;- are by rail . The container is cradled in a support which permits the y
El container to be nearly7horizont?al ~during/ t

shipment. The maximum loaded r

f| - Vij,Ashipping weight is 237,000 pounds!
^

t
g . v '' i

g|'
(3) Drawings . T - E|

e. E

i The packaging is constructed in accordance with 'th'esdescription and II ~

Drawing Nos'.' contained in the Bettis Atomic Power Laboratory Safety [

.|g Analysis Reports (WAPD-0P(R)C-243, WAPD-0P(R)C-558 and WAPD-0P(R)C-621 i
| dated May l973, Octo r 1,1976 and March (1977.j I-

n, - ig. '
i~ .

d (b) Contents '. : N {M7 q E

g _ <- - v i;3

d (1) Type and, fonn of_ materjal- ~''W i R p

ji Irradiated fuellassehblie's in5Infan eYm dule's of the following type
'

^ i t ( g !!I L ~g! h,
I! (i) PWR' Core 2 Seed .1 FuEi!Assenibly.% , s ' . Q t- m

% F

Hj (ii) PWR1 Core 2 Seed 2 Fuel *Assemblydd C^ l
N (iii) PWR Co're 2 Blanket Fuel ~ Assembly. F @ f

f{i (iv) SSG Fuel, Module, rodded or unfoddeh[' '|C r

(v) S5G Center. Cell. y I
' '

gl r % r
i

H All shipments shall be made dry and shall, use'one holddown device per E

|| contain a poison rod or a f2. Seed hor Seed 2 fuel assembly shall (1 PWR module. Each PWR, Core
control rod. g

N I
y (2) Maximum quantity of material per package g

i| ' (1) 12 fuel assemblies as described in 5(b)(1)(i) or 11 fuel assemblies Il
l' and one specific blanket fuel assembly, Serial No. G2A-W01-67. ( ,

8 Shipment shall-not be made prior to'1,614 days after last power
|

| operation of the fuel and shall not exceed 12,846 Btu /hr of decay |
g heat per shipment. t
i I
I (ii) 12 fuel assemblies as described in 5(b)(1)(ii) which shall not E

I exceed 1,100 Btu /hr per fuel assembly of decay heat or 13,200 |
| Btu /hr per shipment. ;

N
(iii) 12 blanket fuel assemblies as described in 5(b)(1)(iii) which I

i shall not exceed 21,300 Btu /hr of decay heat per shipment. I,
II Shipment shall not be made prior to 1,123 days after last power

I operation of the fuel. |
| s91 i

. .

.

.
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.

l
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,
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'

CONDITIONS (contmued) f"#' |
'

'

fPage 3 - Certificate No. 9781 - Revision No. 3 - Docket No. 71-9781
:

'
J

j (b) Contents (continued) !

J

a (2) Maximum quantity of material per package (continued) [ ;
1 - '

I (iv) 8 fuel assemblies as described in 5(b)(1)(ii) and 4 specific ;
-

1 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 i ;

j of decay heat per shipment. Shipment shall not be made prior to [ !

j 1,487 days after last power operation of the fuel, with the four'

J blanket fuel assemblies located adjacent to each'other in a :
1 clockwise or counter;. clockwise, direction as specified by.the ;

rjy{ous1f'stIted'.serial numbers

j (v) 4 fuel assEgthies as described in 5(b)(N -(iv) or 3 fuel assemblies i
1 and onej:efiter cell as described in 5(b)(1),(v_). Shipment shall E

1 not besmade prior to 168 days after last power operation of the
'

1 fuel Ed and shall not exceed 12,800 Btu /hr opdecay heat. per [ l
J shippent. h

~ '

|f :

(c) FissileClash \ fIIIf

b.)
_ _

/ M L

T ' k V f One (1) Y
A

1

1 Haximum number of packages 1per shipment V L

Expiration date:ymJanuary;31,gS88(4fdj psg:$1 [1 e _

sga $, F

,

6.
,

I & $, W f! -,x

t

Safety Analysis Report foIMil60 Shipping Co||tainer:Q 15'y$
'

v' 6 (||
n Core Independent Analyses, 9 :

SRSD-106, dated October 18, 1963, as transmitted by Naval Reactors Letter G#2097, r

dated June 3, 1969. #/ V i
% y .1;f '

Supplements: Knolls Atomic Power Laborato,ry-l'etter.0NP-74520-414, dated November 26,
~

| , 1969; Naval Reactors letter G#3742, dated May*15, 1973; Bettis Atomic P'wer Laboratory ;

L letters WAPD-0P(R)C-284, dated August 23, 1973 and WAPD-0P(R)C-297, dated October 8, e

| 1973; Naval Reactor letters G#5582, dated December 17, 1976; G#5671, dated April 15, <

| 1977; G#5702, dated May 23,1977; G#5792, dated September 22, 1977; G#5793, dated '
'

September 29,1977; G#5872, dated December 20,1977; G#5897, dated January 11, 1978,
and G#6658, dated Apri.1 14, 1980. |

i :
1

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

L

Y
Charles E. MacDonald, Chief ;

Transportation, Certification Branch i

Division of Fuel Cycle and
Material Safety, PetSS

SEP 061983Date: m

,
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mac roam ete
ne CERTIFICATE OF COMPLIANCE . U.S. NUCLEAR REGULATORY COMMISSIONI
io CFR n

FOR RADIOACTIVE MATERIALS PACKAGES I
I- f e CERTiflCATE NUMBER b REVISION NUMBER c PACK AGE !DENTIFICATION NUMBER d PAGE NUMBER e. TOTAL NUMBER PAGES g

9783 2 USA /9783/B( ) 1 3 il
1 PREAMBLE

| a This certificate is issued to certify that the packaging and contents descnbed in item 5 below, meets the applicable safet y standards set forth in Title 10. Code | '1j of Federal Regulations. Part 71. -Packagmg of Radioactrue Matenals for Transport and Transportation of Radioactive Matenal Under Certain Conditions." g f
!

.

Ib Thrs certificate does not relieve the consignor 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 transportt4. !
I I
I

-

|I; g#

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

,

a PREPARED BY(Name and Addresst tt ilTLE AND IDENTIFICATION OF REPORT OR APPLICATION.

i U.S. Department of Energy -Safety Analysis Report for S5W ITR - |
1 Division of Naval' Reactors Shipping Container dated October 15, 1973, l

iI Washington, DC 20585 as supplemented j
~OcdcINubE$ [[i II.-9783

4 CONDITIONS - d '' )
This certefecate is conditional upon fulfillmg the requirements of to CFR Part 71. as applicable, and the conditions specified below

1 s

s ')
#

'e is
1 (a) Paclaging >

1 " , i' I
j (1) Model No.A S5W ITR ~f |, .: e 0 - ,(2) Description jd _ r Le p gy

f The S5WsITR shippikgfco"nt'aineF'is. desihn d .to house tio, S5W Core 2 or |
'

1 Core 3finterpass thermocuples tor..one S3W/S4W Core Water; Temperature I
thermocouple. The container is used during removal of2the irradiated I
thermocoupleslfrom a'reactorWessel*cQfter the inter

| are properly enclosed. and= sealled "within~ the~ shipping; pass thermocouples|
i

cbntainer, the g
containersis assembled to;the,' shipping structure. Thf S5W ITR shipping i

i

j container is nearlyicylindrfc' ljvesselkapproximately 17-1/2 feet longa
and 2 feet " 2 inches in diametert with a' carbon steel' outer shell with |

'

'

j ,

two interior axially located- stainless' steel tubes'(3-1/2 inches Ia

diameter Schedule 80 pipe)."-Thefaiinular void between the exterior |shell and the' iriterior tubes is filled with poursd chemical lead. The y
lead provides the'necessary shielding to protect personnel from radiation I

^

during the removal process and during shipment. The fin-shaped steel |
plates are welded to "oppo51telides of the container. They provide I
constant support of the container a[nd provide a constant flat surface

|| for bolting the container to the shipping structure. Two lifting
.

- holes are provided in the upper end of the support' plates and are

1

I
I

.I.

)R
|

l

i
I

't
.

,

593
| -
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O 5MfC | CONDITIONS { continued) .
'

'

. 3. . . .

. :_
.

,
_. .

|-

;Page 2 -iCertificate 'No.;9783 ~ ' Revision No. -- 2 N Docket No.-..71-9783'
- 1 -

-

,

}
3

-

|+ -, ,

I

.. |~

,

"
.. : ). ,

.
.

m ,p' ' ~used to raise' theishipping' container to the vertical for themocouple- | g.
.

7 oading:or unloading' Three:1ifting: lugs are provided for handling I1 .

'either the container.or the container and theishipping structure.- A I
I'c - . lead-filled door, suppor.ted on -. ball; bearings, provides an opening'

through which the thermocouplesican be drawn into, or- lowered from, |p
.'

' ~ ~

,

i
: the container. ,- Rotating and locking-the door at a position 90 from.- y

.open provides the necessary shielding. . Two' holddown plugs, located at - -p
p g

-the top end of the container, grip the top of the thermocouples and |
; position them in the tubes, iA lead-filled .end cap retains the holddown' I '.

_

e
'~ l j' plugs. +

,s

The shipping-structure IftbrRab-from,two,12-inchcarbon_ steel . |
.

structural channels ng '20.7" tE/ft,rjoined;together at the ; -!
'

bottom flange by-fb arbon steel plates #.andJten . structural supports I'

welded to the inthrnal faces 'of the channels andsthe. container support I
s Iplates. Thet$emocouple container support-plites)and the shipping

structure are held together with twenty-four,1-lf4- |grade bol,tsTnd. nuts. . Two, one-inch dowel pins: affix /UNC commercial
~

ed to the upper - g
'

-

- flanges 60the' shipping structure, guide and_10cate the thermocouple ;
containaryonto the: shipping structure./The'' assembled. container and. |

ha I
shippi g structure 4 g an approximate'weijht of 16,000)lbs.[ +7 _ '" i '

(3) Drawing's# O wk \ 4 'O I
'' I

; xq y j 7-

! The paWagingds^conEhuithd ,acclir Y with the d Neription and |
drawingskontaindd in Bettj eniiUPower Lab'oratoryiSafety Analysis . |

~~

Report (WAPD-0P(R 256)'da 10ctMer 15, 1973. '4 - I,

!

h*
- (b) Contents

j - (l') Type and f[rnvof materi 1 N
'

| >

[1 g
[ //f <J*'

Irradiated solid'ieterial of the following fem, I

(i) SSW interpas thh pl ,ofjoitb Co e 2 or Core 3 type, |
irradiated forinot t two core lives, i

I

(ii) S3W/S4W core water. temperature themocouple, irradiated for not I
- more than three core lives. I

I!= r

; .(2)_ Maximum quantity of material per package | 7
.,

| *

-(i) Two irradiated assemblies as described in 5(b)(1)(1), not to 1
, -

I exceed 1,300 curies. Shipment shall not be made sooner than 30 I

Idays after reactor plant shutdown. Iw I''

,

I

I
I
I
B

,

I . I a

i
|l|
I'

59a
l

.

. _ _

4 .
,

'6(_- f
''

_
_

-
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" '

CONDITIONS (continued)

NPag) 3 - Certificate No. 9783 - Revision No. 2 - Docket No. 71-9783 i
'

N
I

!|! (ii) One irradiated assembly as described in 5(b)(1)(ii), not to |;

| exceed.2,550 curies. Shipment shall.not be made sooner than 150 g
f days after reactor plant shutdown.

|5
N

I

]1
.

j| 6.. Expiration date: February 29, 1988.

f REFERENCES |
1

'

.Nif Safety Analysis Report for S5W ITR shipping container, WAPD-0P(R)C-256, dated October !N
t

1 i1,15, 1973. j$
| Supplements: Bettis Atomic Power Laboratory lett'ers,WAPD-0P(R)C-350 dated May 23, !f4 1974, WAPD-0P(R)C-584 dated December.10,1976 a'n' "WAPD-0P(R)C-605 dated January 13, !d
1!1977. ||g

'

II
q

M
- ji

NFOR THE U.S. NUCLEAR REGULATORY COMMISSION I

~

b$ ~

!| o A, -

~{' jm
1 ' Charles:,E. MacDonald, Chief Nm

1| ^ y Transportation" Certification Branch B

% q ' Division .of FuePCycle and |
V

I' .

SEP 0 61983
- Material 7 Safety ( NMSS ' ~ "

!yJ~g*.. , @% ' -

||I,. ,j| D tl a e:
. a ;j ;! L -'

* ~ |:nt! j ;n~
i

&|||
~

~ a.) !:& & yQ Q |
, 4 s, n

i| |n I
. |~c ..

j'a |Ui
N,

* 1
.3 . I.

a ,
E! % i
i! E

|| -;;_ I
s

.

q%
<

ymy-

|
1 u
N! I
l' I
I i
| |
| |
N I
I I
I I
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I I
| |
I I
I I

I
I
I
I
|

|
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| seRC FORM 61s U.S. NUCLEA2 REOULATORY COMMISSION

im CERTIFICATE OF COMPLIANCE I'

; So cFR 7' FOR RADIOACTIVE MATERIALS PACKAGES ' I
t i

1.a CERTIFICATE NUMBER tb REVIStON NUMBER c. PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES g 1

hi 9784- '3 USA /9784/Bf IF 1 2 1

2 PREAMBLE

j| a Tnis certsf acate is issue'3 to certif y that the packagmg and contents desenbed in ite.n s below. meets tne applicable safety standards set fortn in Title 10. Code ,1 ;

l
j. of Federal Regulatons. Pad 71, " Packaging of Radioactive Matenals for Transport and Transportation of Radioactive Matenal Under Certain Conditions."

i li b. Tnis cert ficate does net rei! ve the cons.gnor from compiiance witn any requirement of the regulations of the u s. Department of Transportation or other 1- ;

Ili =ppiicabie reguiatory agenc,es. including ine government of any country inrougn er into wnica the package will be transported. - I ili

|If' I
1
G * '.'*P,'IPlA'Eo BI"$'n*'a's, f,"ol"'t"^*'' ' ^ *^''" ^"^"*'*['E"E fdo'io'S"Ec^fT 8E$$Er"oEA*AA icATioN |I

" " ' ' * * ' " ' ^ "

$|U.S.DepartmentofEnergy II
4 Bettis Atomic Power Laboratory application 'l
liDivision of Naval Reactors dated November 2, 1973,-as amended. I

|fWashington,DC 20585

f N

gi U#M i. c occxtT NuuBER

$ a coNomoNs |Tnis certsfecate is conditional upon fulfissing tne requirements of 10 CFR Part 71, as appucable, and the condibons specified below

lj s- - I
J (a) Packaging i
f I

1i (1) Model No.: LWBR New Fuel
-

a I;

) (2) Description !
1

1| The LUBR New Fuel shipping container is a right circular cylinder 51 11

4 inches in diameter and 300 inches long. The outer container consists I
Iof a 3/16 inch thick ~ shell with eleven'circumferential stiffeners ~
|

~

distribut 'I along its length., The outer container is made in twoi

halves 'with a longitudinal closure |: container,is attached to a support
flange capable of being sealed y

[, using an. 0-ring gasket. The' outer I
h structure which holds |the container an.d strongbacks _on the transport I

h trailer at:a 13% slope. Inside.the outer container are four support I
I

t| plates for attaching either of two strongbacks. One of the strongbacks
[i is designed'to contain the LWBR movable fuel assembly and the other is |
j designed to contain any one of the three types of blanket (stationary) y
- fuel assemblies. ;1he total weight of the outer container, movable I
' fuel strongback, and fuel assembly is 16,600 lbs and the total weight |
! of the outer container, blanket strongback, and Type III blanket II

assembly is 37,400 lbs (max. weight). j
Il ::;
I

.

1'j
I

l I,

I

I
I

I
I
I

I

|
|

|

|
|
|
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CONotTIONS (continued)
>
I.Page 2 Certificate No. 9784 - Revision No. 3 - Docket No. 71-9784 E'
i
l i

(5. (a) Packaging (Continued) (
'

| (4) Drawings' (
|

l E
I The packaging is constructed in accordance with the drawings contained i

1 in Westinghouse Electric Corporation document WAPD-LC(CEM)-65, Rev. B, |Ej dated August 16, 1974.

]i
'

'

'(b) Contents h
I

{N]! (1) Type and' form of material t
.

Unirradiated fuel as,s,ejblhene cbhng(233.\? !Ip

3| (2) Maximum quantity,0f material per package. ,p( ,\ g,

1I One fuel ass % ve' bly of the following type and fiss' mile material limit. E

'
- E

J|
m

J T .p E

i Movable AssemM y N BlankehAssembly j
LL Y j' kf# ' #'

T, .I 15.97 Kg1 24.66 Kg 29.46 Kg R
!

1 16';39 Kg tX
: " gigy Ib"i )\ ' ;$ 1>h1!

'

/ V Ed
;lJ! (c) Fissile Class, f cf III - :3 i

'

d Ir , gN y gr ', II Haximum number of ' packages %Ae i q i h s f~ 'j,''One(1)5 || per shipment" QN,fWj | ];IF %
'

bh .y s y.\ e, /R w ;

6. Expiration date: '0ctober 131%y
iQ %,87 6,LM M t (g19 C ik t,Q Q ,. y t\y'

/ U U//' M 'up# O I
' /p , REFERENCESi[ d([ f[b

, Bettis Atomic Power Laboratory' application, WAPD-LC(CEM)-64,Vdated November 2,1973. 5

SJ N1 I4

; Supplements dated: Bettis Atomic Power laboratorf|Ietters WAPD-LC (CEM)-131, dated 1

February 15, 1974 and WAPD-LD(RL)-87, dated A0 gust 16,1974.
|

| FOR THE U.S. NUCLEAR REGULATORY COMMISSION g

E

i

d
CEarles E. MacDonald, Chie |Transportation Certification Branch rDivision of Fuel Cycle and t

Material Safety, NMSS I

SEP 061983 1

Date:
|
|

-

n
1
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NRC FORM sts U.S. NUCLEAR REGULATORY COMMISSION

j oan CERTIFICATE OF COMPLIANCE l
-i

| 'o CFR r' FOR RADIOACTIVE MATERIALS PACKAGES jI .

I |

t a CERTIFSCATE NUMBER b REVISION NUMBER c. PACKAGE IDENTIFICAfiON NUMBER d PAGE NUMBER

e TOTAL NUMBER PAGES ||
4

'

| 9788 1 USA /9788/B( )L 1 2

|IeREAMete
a. This cartihcate is issued to certit/ that the packaging and contents descnbed in item 5 below, meets the apphcable safety standards set forth in Title 10. Code ||

1

'
of Federal Regulations. Part 71. " Packaging of Ra$oactive Matenals for Transport and Transportation of Radioactive Matenal Under Certain Condit ons " ;|

13 l| b This certificate does not reheve tna consignor from comphance witn any requirement of tne regulations of the U.S. Department of Transportation or oiner
' apphcable regulatory agencies, including the government of any Country througti or ento which the package will be transported.

i 'l
||

f * '"''J#AL's'e','#.'**".'f2"J.",' "^*'' ' ^ *^''" ^"^"*''."'T"E ANo'ic'E0 *#T #Me"oO'ff" cation PM! a
' ''" ' '

t Il
y U.S. Department of Energy Deactivated SSW Reactor Compartment Safety

|1
|

1 Division of Naval Reactors Analysis Report for packaging dated July 1981 |

20585 l

f{ Washington,DC
'

71-9788 |
ill _

, - .

f"
e 'occxET NUMeER - i,

Mi 4 coNoiTioNS .
.

. )-

This certificate is conditional upon fulfilhng the requirements of 10 CFR Part 71, as apphcable, and the conditions specified below

$5 (a) Packaging ;- |I
1 ll

f (1) flodel No.: S5W Reactor Compartment f
i ";

. I
f (2) Description I
i I

The packsge consistsLof the deactivated and' defuled SSW Reactor Compartment |
- -h which has been separated from the' remainder of the submarine hull and g

31 prepared for shipment by sealing all' openings and attaching structural |
pads for handling and tie-down.s,The package is approximately 37 feet i

f, long and 'approximately cylindricali with 'a maximum diameter of 33 feet. i
1 The reactor compartment itself is between bulkheads. 'There is an I
h overhang 'of the hull;structur'e!beyond the bulkheads at both ends of I

!|f the package. Various potentially radioactive components attached to |

g the after bulkhead are enclosed'within a sealed cover during shipment. ||f All other radioactive material in the package is within the reactor 1

3' compartment.' All penetrations to the compartment are sealed. The i

1|
1 hull is constructed of HY-80 steel and the bulkheads are HY-80 or HT I

steel. Maximum weight of the package is approximately 2,016,000 |
*

f; pounds. The deactivated reactor, plant remains in place within the y.

g compartment during shipment. The plant is defueled and drained except .g
,

f for small inaccessible pockets of water. The ion exchanger resin is -|

4 removed. Potentially contaminated components and piping from other I
| 4 locations in the ship may be placed within the compartment and secured. I

lj i
( 1 I

f I,

4 I
1 I
li I

. y >
! f I
| f I
| f I

4! |t ,
I
l

i( I
g 598 1

4 I
I I
ssy---ss--------------------------------yy-y=========--a

.
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conomons ccontinuesi
E

Page 2 - Certificate No. 9788 - Revision No.1 - Docket No. 71-9788. E

||

I k
I I
q 5.. - (a) (3) Drawings g

I i
N The package is constructed in accordance with the drawings, figures, t
X, and sketches included in the. application document (see Reference, IE

|I below). (
I

E I
g (b) Contents ;g
i it
I Activated structural components associated with the reactor and plant it
I piping, and other miscellaneous components contaminated with radioactive |E

| corrosion products (crud). Approximately 50 gallons of contaminated water (
may also be present in the package.M' '.C p2 (j,r

-

|;
y

9 jA t
-

l gg

I 6. The package may not be shipped'5ntil at least 365 days (af..ter final reactor <[

I shutdown. U f I-.

#3 t
dr ,

((7. Expiration date: yay [1,1988. g,
|i

-

<f '; , .A REFERENCEm #- tg 4 ,.
N\' /,f f ( ||

*

WI
-

, %
i

H Deactivated S5W Reactor, Compartment Safety Analysis (Report for Packaging, WAPD-RE0(c)-250,i
I8 dated July 1981. : %! u <2* V^ 1

" '

5
{/ ( 191N rf -

\'#FOU'THElU,S.>NUCLEARREGULATORYCOMMISSION g-. -, ,,, ;me vn .- _a,

bq
"N-'~" harles-E.;MacDonald,' Chief |

,.

! s

'
' '. Transportation Certification Branch y.

'*j /Div.isi'or~of! Fuel Cfcle and 5.

^ Material Safety, E SS i4

q|l
3 e,% i

i' '
N Date: * BEP nA W u
d s e , . v I

.

i .c
* ' " 3 ;- ) .= ~

,

< i
>

e! I'
q

n' t
I I

A L

4 I,
i F

I I

I I
n. E

di |
I 1

M|4 I
( r

i*

t
\] E

r i.
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"" " ** "E"" CERTIFICATE OF COMP' LANCE I i

FOR RADIOACTIVE MATERIALS PACKAGESso c7R rf ' ,

!. I a.CcRTIFICATE NUMBER D IV. VISION NUMBER . c. PACKAGE IDENTIFICATION NUMBER d P4GE NUMBER e. TOT AL NUMBER PAGES

~9852' 2 USA /9852/B( )F 1 3 I j
'"

1 1
,

' +

e i eeEAuett

) a inis certshcate as issued to certsfy that the packagmg and contents described in item $ below, meets the apphcable safety standards set forth en T tie 10. Code I
) of Federal Regulabons. Part 11. "Packagmg of Radeoactsve Matenals for Transport and Transportahon of Radioacteve Matenal Under Certain Conditions? I
) ^ b. This cerhhcate does not reheve the consignor from comphance with any requwement of the regulations of the U S. Department of Transportation or other
) _ apphcable regulatory agencies, including the government of any country through or ento which the package w$ be transported. |I
)

"

|Io
c ) il

I
d] * '"'* h'EME8^.'y'/81S"'%"',"^*'S ' ^ $^''" ^"^'"''|'r7EE ANo'to'E0'r*!ff o 'ME,"oMA'fe',T" canon 1' ''" '

g a 3
h) I

j U.S. Department of Energy Oak Ridge Y-12 Plant Reports No. Y/DD-244, l
I P.O. Box E January 1978; and No. Y/1.A-810, Rey, 1, I

,

l 'I
. )j 0ak Ridge, TN 37830 June 1981, as supplemented.

I
i_ . . - - _ ,

1 . efoocasNuueEn Z - 71-9852 ,1
I

li a coNomoNs .v
This certshcate is conditional upon fulbihng the requiremerits of 10 CFR Part 71, as apphcable, and the conditions specified below

,

I
}j s
l (

(a) Packaging @ |

] ^ (1) Model No. DT-l_4 , !
'

'
|i

1 (2) Descripkion I. ,

k
'^ ,' I

l Packaging for uranium enriched in the .U-235 isotope. The steel containmentilj

vessel has a 6-1/2-inch 10 and 15-l/2-inch deep cavity. Positive !I
closure is provided by a breech. lock closure or a flanged and bolted |

y| arrangementc The elosures are' sealed by Neoprene 0-rings. The |1

| containment vessel is ' centered 'and supported by cane fiberboard within I
I| an 18-gage DOT Specification 17H 30-gallon drum. The cane fiberboard I

j insulation has a' minimum 14 lb/ft density. Plywood discs,1/4-inch |,
thick are located at;the. ends of the container. The overall container y3

i
size is 18-inches diameter by 30-inches high. The package gross y

'

| weight is 210_. pounds. I4

l i*
I (3) Drawings I
I I

|

}1 The packaging is constru'cied in accordance with the drawings shown in
i

il Figures 1, 2, and 3 of Oak Ridge Y-12 Plant Report No. Y/DD-244, i

4 January 1978. i;

l' I

I I

| |

1 1

I I4

l I

i i
4

l I

I I

I I

I I

I I

I I

I

I |
| |

| 600 I
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|"*'*"*" " * * * * ' * ^ * * ' "' conomons tcontinued)
1,

- I
li Page 2 - Certificate No. 9852 - Revision No. 2 - Docket No. 71-9852 Ili

N

I
h I
u

| 5. (b) Contents I
3.

I

||II (1) Type and form of material
'

1 I

| Uranium as metals, alloys, compounds, mixtures, or solutions enriched j
q 'to any degree in the U-235 isotope. The U-233 isotope not to exceed

,p 1.0 w/o of the U-235. !i
I
1 (2) Maximum quantity of material per package ')tI

n

| Not to exceed 10 watts internal _ decay heat. Maximum content weight j
within the containment vjssel{not[ tents are further restricted asto ,ezceed 30 kg, the U-235 densityu ;not to exceed 18.76 g/cm ', a'nd"fonI

yI follows: p(V QJ 'lI A IN
| b Maximum U-235 Mass (kgh Is
, e % !;y Solid Metals'Or Alloys

_ Other U-235 Bearing
!q,i V/S* >0.17-inch V/S*D 0,08-inch V/S*) 0.02-inch , - Ma terial

l LL) Vt; : ./f f R
N

I (i 10.0j., 10. \ C ,35.0' .;t;; (n0.30 I\
I;! (11

14.5(
11.4: ^' P--- -# 1 -0.45 I

h (iii ---$([ [6 'O.58 |(, u -- ~1;]Q:q~, . . J---)'
18.0

(v .---%
* ~'

~J0'. 70
'---- -- -

-- F
.

-b j ,;,, ,{0.75 !a y
| (1 -- ff) .--- -

,

y!-- x* . 0.85 iI (vii) %:- , Y- > <,Tj ' lk . -
'

m

?' 41.00 iO '" Ofs .b y ,5; .
---

f * V/S is the volume;to surface ' area <ra)tioji%;p| [:% j
|

;

! (c) FissileClassU :IIkn+'dIkl / |
'

g '/|, 4 Q gi For contents described Mininum Transport InderhMaximum No. of III in5(b)(1)and m to be shown on label ' packages per shipment I#

lim t d in: Jfor. fissile Class".fi for Fissile Class III |s,- ~ - ,

,

i|'
5 i) 0.1 150 y| 5 11) 0.3 150 Il' 5

,1v))
111 0.6 -150 1I 5 l 1.0 100 I

| 5 ) ,, v ) 1.4 70 |
A(vi)

| 5 2.3 40 y
)vii) 5.0 20 g

I 5
I

I I
I I
I I
I ;

II
d I

|
l

l' I
II I

I

||
.

601 I
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* * * C" ^ " "# * " " " * *
I "f= " " " conomons ccontinued) I'

1
I

I Page 3 - Certificate No. 9852 - Revision No. 2 - Docket No. 71-9852 I
-

I
I -

If I

6. Cup to 120' grams of packaging material may be. interstitially used for metal !'
l

I pieces; however, when greater packaging material masses are used, the restrictions - I'

| |I in 5(b)(2) for other U-235 bearing material shall be used. l |
I

,

|, ,7. Uranium hydrides with densities greater than 4.55 g/cm are not permitted. |
3,

1
1

I 8. Metals or alloys in solid form must be held within the containment cavity in |

I metal cans with nominal wall thickness of 0.254-mm (10 mils). I
I

I
s

|.
9. ' Powders must be packaged in a water-tight polyethylene bottle with a 1-m mininum |I

wall thickness. Before loading, the 1 on the polyethylene bottle must be y
3

(sent and functional. Each loaded ;visibly inspected to ensure the(g(3kei; -

g
plyethylene bottle nust pe nverte'd.an (hiken; a smear nust be taken and i
checked with an alpha detect {or to ensure non-leak &gaCof, the powder.3

If all of I
I

I these conditions are saMfied,- the lid must be sealed and closed using pressure- I
j

sensitive tape. \) Q j
(t

i

;

!| 10. Solutions must bg chaged in a water-tight polyethylenethe polye,le with a 1-mmthylene bottle must|

t<

I minimum wall thitimess4Before loading, the li '

be visibly insp4c,ted to entufesthe gasket is 'and functional. Each I
| | -

filled polyethyl ne bottleWkt'1p i.nvergqd < d/ebserved for(five minutes. If I
i I

I

%ust be>taken'l b@f these conditions are satisfied, j
aq checked with*ap alpha detectorl no leakage is vi ible, a sme'

$16tiori
!(i| [. to ensure non-1 kage of the al

v4 tape., {' Qur'e-sensthe lid must be,Jealed sing ip ,r
q

dk' age,"thecontainment
y'absIed *

k||
11. Upon receipt a40prio theNi l |ew!

IWn sec atjstandard-test conditions ofvessel must be leak tested to; 1x1
F N I

! [ ANSI N14.5. Q 9 i

12. Containment vesse sust' Ak tehedko 1x10h m-cm fse at standard test |3'
s conditions of ANSI' J4 5 after lheMthi,rdiuda'ge7s d withtn one year from the |

t s. last inspection date .dereaf ter, priorsto'use.
' h()

I
; I V I

The package authorized by)this< certificate is hereby approved for use under the
' /| I

I
' 1 13.

|1 general license provisions ofRto GFR U L 12k V |
'4 X e i,

;
I 14. Expiration date: October 31,1986. i

; l
i lj

I
i l REFERENCES

I
<

i i

| Oak Ridge Y-12 Plant Reports No. Y/DD-244, January 1978, and No. Y/LA-810. Rev.1, |'

June 1981; and DOE, Oak Ridge Operations Office letter dated August 26, 1982. ig
I

',

; I
FOR THE U.S. NUCLEAR REGULATORY COP 911SSION

| l
1 (

,

h :h
Char s cDona , Chief I

! g Transportation Certification Branch I
.

I;
'

l Division of Fuel Cycle and
' Material Safety, NMSS |

|OCT 18 M 602"

, , Date:
N .

i
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MnCFORM618I U.S. NUCLEAR REGULATORY COMMISSIONm CERTIFICATE OF COMPLIANCE i

1 'o cFR n
FOR RADIOACTIVE MATERIALS PACKAGES I

i i a cERTihCATE NUMBER D REVISION NUMBER c. PACKAGE iDENilFICATiON NUMBER d PAGE NUMBE,1 e. TOT AL NUMBER PAGES(_ 9853 4 USA /9853/B( )F 1 3 g
I J PQAMBLE

I| a. Th.s certificate es issued to certefy that the packaging and contents descnbed in item 5 below, meets the applecable safety standards set forth in Title 10. Code
(|g oi rede,al Regulations. Part 71," Packaging of Ra6oactive Matenals for Transport and Transportation of Radioactive Matenal Under Certain Conditions? tgI

M
b. This cert ficate does not reheve the consignor from comphance witn any requirement of the regulations of the U S. Department of Transportation or other !

anchcabie reguiatory agencies. inciuding tne government of any country inrougn or into wnicn tne package weis be transported. II
Ei

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

N

a. PREPARED Bf(hame amt A&fress) b TITLE AND IDENTIFICATION OF REPORT OR APPLICATION g

g[ Oak Ridge National Laboratory Safety Analysis Report for Packaging: 'g
gi P.O. Box X The Unirradiated Fuel Shipping Container, iaj -Oak Ridge, TN 37830 as supplemented, iI

Ng!
. y-_

N! - cJoOCEET NueER ! 9 /7.1-9853 1
4 CONDITIONS

.

m ,
'

~

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as apphcable, and the condetsons specified below

g| s. 'q B
|

V |g (a) Packaging 4 (
W
4 (1) Model Nos.: 43 -

il
'

d il
i

. . < r i
Ii ORNL. Unirradiated ' Fuel Shipping Container,

m
|

'

f BNL . Unirradiated Fuel. Shipping Container, or (, y
.f NBS Unirradiated Fuel ShippingiContainer, p._

( M: < 1
. s ..

%, (2) Description
d ; g rp ?;(; ^ [ l>

.,,zgte - I,

f' A right cylindrical stainlessiste'el drum enclosingi fuel basket -|
.

'

i provided with seven (7)-cavities.E.the = outer shelllsnd lid are fabricated g
from eleven (11) gauge plate'and,the' base is 1/4"fthick plate. The 1

i
4 outer lid is held in place by six (6),iS/8" boltO(stainless steel) 1
4 and nuts'(carbon steel). The' basket is' fabrjcated from 16 I

|%
stainless steel and the base is fabricated froni eleven (11) gauge

|gauge
stainless steel ~ plate. Eight (8), 3/8" bolts and nuts retain the

hg basket lid (0.125" thick aluminum) intplace.
.,, - s '

m

|

4|
The basket is supported"on 2" by 6" timbers inside the outer shell. I

~

4 The remaining space around the basket is filled with phenolic foam i
I insulation.

|i ii I
I I
4 II I
I

I
I

I
1

II II
I

4 II
I'

I
<

h I
|

|
|

|
|

|
1

I__ _ __ -
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, conomous(continues) .

Page 2 . Certificate No. 9853 - Revision No. 4 - Docket No. 71-9853

-5.. (a) Packaging (continued)
~

Item ORNL- BNL NBS

t

Outside dimension, in 24-1/2 24-1/2 26

Container length, in 56-5/8 75-1/2 87-1/8

Base, in 29 x 29 29 x 29 30-1/2 x 30-1/2
| Inside cavity cross

4x4 4-1/2 x 4-1/2

ba 4-x(A*C iG
section, in

Inside cavity leng Iji. 39-1/4 58-1/8 69-11/16

Grossweight,g 580 / 7.00 850

(3)' Drawing ,p , ,y y
The padkaging nstructed in accordad ;0RNL D/a' ing Nos.:w

ORNIfContainer @X3E-10191-00$)Rev. B,f,ce
,

W N ~_. /(3 bs|

|
iX3EIl0191-003,' Re'y Bri O
E -KDE-J0191-h Rev. 1;? ---

b- de D % gf $,
BNL C9taide )J- f3

.
,.

1919.1 0107 Ae+ B s . /. ' ;
d~t

' X3E 10191 Q li. Re 6 B; ' M Q
# "

h G'- DS-XDEf1'O 2 Rev.1;;o
1>.g uWt (O

,

NBSCotidniner
X3E-019r-100'Rv.{C7hf X3E'J10191-.101,'Revi D,4

i / DS-XDE-101,9,1N3 Prev.1.

(b) Contents h
Type and form of mIdri,sh k 'k '4

u
(1)

|

Unirradiated uranium fuel element enriched in the U-235 isotope composed
of aluminum plates.

(2) Maximum quantity of material per package

ORNL-BNL Container -
Seven (7) fuel elements containing 370 grams U-235 per fuel
element.

NBS Container -

Seven (7) fuel elements containing 370 grams U-235 per fuel
element; or, two (2) fuel elements containing'210 grams U-235 per
fuel element and four (4) fuel elements containing 841 grams U-
235 per fuel element.

604
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tm c roav s18A ^ " " # M * * *'* *coNomoNs (continued)
I I

| Page 3 - Certificate No. 9853 - Revision No. 4 - Docket No. 71-9853 |
f I
I i
1

. |

| (c) Fissile Class I
|

| 6. 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- p| ;

i 6567S. p
R

I 7. The package authorized by this certificate is hereby approved for use under the
| general license provisions of 10 CFR 571.12. |
! 8. Expiration date: October 31, 1989. |

! gBB"E &Suf !
| Safety Analysis Report for Qc\a'ging: The Unirradiated4je[l Shipping ORNL/ENG/TM-15,j
g September 1979. y g

Nuclear Criticality Safeky Assessment of ORR, fBS, HFBR Fue]1 pent Shipping Package, hi
J. T. Thomas, ORNL/CgTM-7J [/ A
Union Carbide lette[kated' Sept 1979. M

| b :p% 'r 10,4]
[M{ C !

J b I

/^'ORNL letter dated gtember 18,' 19 P++b }$ |
q

| , !;: y
Department of Enerijy-letters datedt .Nhvember Irip;pfanpFebruat421 and April 4,|

f
| W $'{21M} f[yhp198U-

p

i g h h f Tt : it). LEAR REG 0(,ATORY C0t911SSION |

4

| '|p . '

J 7' _
I
| '

s

Charles E. Mac on of ChieT "V)i
Transportation Certification Branch |

'
q

q Division of el Cycle and
k kte @ ety, NMSS

Date: OCT 2 51984 |
(/ I
e i
I |
| |
4 I
I
I

1

|
t || |
| |
1. 1
(
l
i
I

I
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| senc rostas $1sum CERTIFICATE OF COMPLIANCE U.S. NUCLEAR REGULATORY COMMISSION aj
i '' C'" " FOR RADIOACTIVE MATERIALS PACKAGES I
! i a CERTiF CATE NUMBER b REVISION NUMBER c PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER e TOTAL NUMBER PAGES
i 9901 2 USA /9901/B( )F 1 5 I

e eeEAuBtE I
1| . in,s c.,taicat. .. .sso.o io c rtie,inai en. pacnaging ano coni nts o.scne.o .n it.m s o io.. . is in.appi.cani. sat.:y stanoaros sei torin in T. tie to. coa. I
']| of Federal Reguiations. Part 11. ~ Packaging of Radioactw. Mat.nals for Transport and Transportahon of Radioactiv. Materiai Uno.r Certain Conditions.** |
lj o. Tnis c.,,,ncat, oo., noi r n in, consignor trom compnanc. .,in any r.qu,r.m.n, or en. r.guiat,ons or ine o s. o.partment of Transportation or otner I
1 appncans reguiatory agencies inciuo.no ine gov.rnment of any country inrougn or into n.cn ene package wiii o. transport.o I
li b
t I
f !I

3 THIS CERTIFICA TE IS ISSUED ON THE BASIS OF A SAFETY ANALYSl$ REPORT OF THE PACK AGE DESIGN OR APPLICATION
a PREPARED BY IName ansi Adcfressa b TITLE AND IDENTIFICATION OF REPORT OR APPUCAff0N

$ Westinghouse Hanford Company Hanford Engineering Development Laboratory I
li P.O. Box 1970 Report No. HEDL-TI 76-018, December 1976. I
li Richland, WA 99352 1
1 I
f I
1! c oOCxET NuuBER 71-9901 I
l l
}i a CONoiTiONS

i
inis certir, cat. is cono,t.onai upon ruiranna in requir m.nts oe io crn Pari n. as appocani.. ano in, conoitions speciti.o n.io. j

1s 'lI
J (a) Packaging I
fj N
4 (1) Model No.: Model 120 1
1 i

f (2) Description |
l' N
1 A metal " birdcage" enclosing a steel containment vessel for unir- 1
1| radiated fuel pins. The stainless steel containment vessel is a 12- 1

inch diameter,154-inch long, Schedule 40 pipe. One end is closed I
y with a 1.25-inch thick cover plate, secured with sixteen 1-inch diameter |f bolts to a welded neck-type flange. The containment seal is a Flexitallic y
y type-spiral wound, stainless steel, asbestos filler gasket. i
1 1
1| The containment vessel is centered inside of a prismatic metal frame I

}%
21.5 x 21.5 x 190 inches, and is supported by six, 5/16-inch thick and I
two,1-1/4-inch thick steel plates equally spaced and welded to the |1

1 support frame perpendicular to the longitudinal axis. The support gi frame is constructed of 2- x 2- x 1/4-inch steel angles, covered with h
1! expanded metal mesh. Impact limiters comprised of interspersed styrofoam I
f, and n.asonite are bolted to the ends. The package gross weight is I
'l; 2,200 pounds. 1
1 I
1! I
I I
1 1
1 Ij i
-1 1
1 1
1 1
1' If I
1 1
1 1
-1 1

I
I I
i I
i i
! l
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conomons :contuwes; I
! I
| Page 2 - Certificate No. 9901 - Revision No. 2 - Docket No. 71-9901 I
, I'

I
I

! 5.- (a) Packaging (Cont'd)
I li

|| (3) Drawings I
l I

}|j| The packaging is fabricated in accordance with Hanford Engineering |Development Laboratory Drawing Nos. H-3-37350, Sheet 1, Rev. 4 Sheet i
g! 2, Rev. 2 Sheet 3, Rev. 3. Sheet 4, Rev. 2; H-3-39691, Sheet 1, Rev. .i

1,|
| 1, Sheet 2, Rev. 0; 51-3-32429, Sheet 3 of 4, Rev. 6; H-3-38062, Rev. I

1; H-3-37042, Rey, 1; and H-3-37412, Rev. 1. I
1. I

f|||
(b) Contents |,_

"J'c |.. .

| (1) Type and form of material ' ' '
,1

r - il
I (1) Unirradiated fuel pins containing mixed Pu0 in natural 00 as

j|If; pressed sintered pellets of the following shecification: 2

|! |l|
| Pellet diameter, inch 0.19 to 0.20

I' i
l Pin diameter, inch 0.22 to~0.24 I
I I

f Maximum length, inches 36.3 [ ~ |

|fiaximum Pu0 in U0 , w/o -31; f .- P'

2 2

i! Maximum U-235 enrichment ''i |

1| in U0 ' "/0|
?,''O.72 1

2 <

I

||
I !!inimum Pu-240 enrichmerit i I'

*

| in Pu0 , w/o 10 |2
|| 1'

|||
Cladding material Type 304 SS.or 316 SS I

I 1

I; Minimum cladding
.

|
I

{!|!
thickness, inch .,0.010

(ii) Unirradiated fuel pins containing mixed Pu0 in U0 enriched to |
any degree in the U-235 isotope as solid peflets of the following ||

I; specification: I
t I

| Maximum pin diameter, inch 0.290 |

|! !Maximum length, inch 37
I I
1: Minimum Pu-240 I

f enrichment in Pu0 , w/o 10 |2
| i
i 1

1 I

I
i

607
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conomous (continued)
|

Page 3 - Certificate No. 9901 - Revision No. 2 - Docket No. 71-9901 I
I

I |
I

! 5. . (b) Contents (Cont'd) !
I I
| Cladding material Type 304 SS or 316 SS I
I I
I Minimum cladding |j thickness, inch 0.010 ,

i N

I Maximum linear density of- in
I fissile material, kg/ft 3.0 ~N

I I
I (iii) Fast flux test facility (FFTF) fuel. ( i

(iv) Pu0 and U0 ,enrighd in 't e 235bisotope encapsulated in fuel' !
I pink or cap $dles'which meet the requirements of special form u |
| radioactive material. Y /- N i

l cQ 'vy E l

y|i! (v) Solid @y oxides of Pu-238, Pu-239 Pu-240,l ,u ,241 (non-isolated (P l

form),'U-233, U-235, Np-237 and Am-241, contained within capsules y .

d whichjmeet the, requirements of special form radioactive material. g
|

|| Li ! s '& 'H ,t'

l' (vi) Pu-241, Am-242,5 Cm-243 Cm-244, Cm-245, Cf-247 or;Cf-251 in any N

1 form, contained 51n capsules which meet- the requirements of special E
~

1, jpf f (fem radioactive material.

(2) Maximum ~quantikhiofmitriAk,pe pabkIgb b '

Not to exceed 2604 watts ibtern{a
[:yo |

,

| (!; yW s,9 | { -

ca E

p(y heat, and:
,

O 6, bli{} .

y E

i (1) Foritheconten'tsd5 scribed! 5 b)(1)(i) and .5(b)(1)(ii) 120 fuel |
*

! pins %ith no moreithan 6.75 kg ,Pu..; ;j S y
! s< '; .! t, .,

(ii) For the contents describ'ed in'5(b)(1)(iii).no more than one u
assembly." ] I,

8
I

(iii) For the contents described .in .5(b)(1)(iv), greater than Type A |
7

i

Ni quantity of radioactive material not to exceed the generally y
licensed mass limits as specified in 10 CFR 9 71.22. p

I
(iv) For the contents described in 5(b)(1)(v) no more than 230 grams I

of fissile material. [
| (v) For the contents described in 5(b)(1)(vi) no more than 3 grams of |
! the isotopes specified. p
| I'

N

I
l F
> u
| |
| N

i

I
. I
! I
f 604 N
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" * * " ^ =conomons (continued;

I
Pagf 4 - Certificate No. 9901 - Revision No. 2 - Docket No. 71-9901 'I
- I

I
Il

I (c) Fissile Class II'and III !
l;

_

y

|i (1) Minimum transport index to be shown on label for Class II | |
l )j

| (i) For contents described in 5(b)(1)(i) I'

1 and limited in 5(b)(2)(1): 4.0 ,y
I I
I (ii) For contents described in 5(b)(1)(ii) I
| and limited in-5(b)(2)(1): 7.0 I

i
| (iii) b)(1)(iii) j

For contents described in..j(b Gand limited in b(f}}ii); 0.5j
| (iv) For contents. described ,in 5(b)(1)(v)'4 , il

)h| andlimited-in5(b)(2)(iv): * f- 3.5 'I
M .r; Ig

| (v) For contents described in 5(b)(1)(vi) TA ]
1 and,. limited in 5(b)(2)(v): 3;5 !g
I W X)3 4, < !g--

|p
i(2) Maximum number of, pack' ages per shipment'for Class III,. I

bi Ij .itg i 1% i -

For contents described +1n'5(b)(1)(iv)_ U' ! O I
-d|| andlimitedin,5(b)(2)(r~i):!v,A )f One (1)~"

,

Iii '

, . .. , js= I
n ... *v r

.

*

I |j 6. Forthecontents'describef,in5(b)(1)fih. ,'(iv)'and '(v)~ carbides or nitrides is

g! may replace the ozides of 'dranium and plutonium. I' '
.

J' IL> "tb J)! WThe package authori2dd by th'tiher% D_ te?.iEkirebf approved'for use under
|

gl ' .-
! tif caI 7.

I general license provisions of 10iCFRf 571.12., , s;,y A i
I f, 2, 0 -.J. i

'-
,

,

I 8.
Expiration date: May 31f,f yI ' '1988. s I

gai e g
I ep* .:' |,

s+ ,,L .a-g
o ry gg i'

i i
i I II g,

I I
I a

'

1 iI I,
-

1 y
I I
I I
I I
| |
I I
I m

| -

|1

| |
I4

I I
I i .
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'

CONDITIONS (continued) ;I
. l
' B

i age 5 - Certificate No. 9901 - Revision No. 2 - Docket No. 71-9901 NP I
I
I

I'!
l N

1| REFERENCE I
L i
1' I

j|!!Hanford Engineering Development Laboratory Report No. HEDL-TI 76-018, December 1976. |
. i

||4
11 FOR THE U.S. NUCLEAR REGULATORY COMMISSION I
1' N

1! |

[i c44424L4 j|u-Charles E. MacDonald, Chief
q' Transportation Certification Branch I |

j! Division of Fuel Cycle and a '

1| Material Safety, NMSS# I I
I '*i

:. SEP 0 61983 -f; j
|iDate: - ,,

4 I '

...g, I
4'

<
"

j ,
,s. .. I'

g
- _ ,/ I,-

|1
. - . , .4,-c, y

I-

j { ! i n.3 { , t *-
.

I+= - rgne* <3 1
,,

N

54,
-4;,

IR. J.;.r '.:
t ; s'

gj
'

d' > ..

I'
q|

-

I

3: .

Iti
N.

-

m

#!

. IE!
I

|-: ..

I

4| IW
1

a
l. 14 I

I
l || I

I| q'
~

d I
I I i

u I

| | |
I I'

I
I| |

I
d

r
I I
I I

Ir i
i I
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Nnc FonM 818 U.S. NUCLEAR REGULATORY COMMISSION+= CERTIFICATE OF COMPLIANCE I
" C'" "

FOR RADIOACTIVE MATERIALS PACKAGES I

||I 9964 3 USA /9964/B( ) 1 3 |
1.s CERT FicATE NUMBER b T'EVISION NUMBER c PACKAGE IDENilFICATION NUMBER d PAGE NUMBER . TOTAL NUMBER PAGES

2, PREAMBLE I
J a Tnis c.nsficea is issu.o to c.rtity inai en. paciaging ano contenes o.seno.o in item s e.iow. meets in.appi,cani safety stanoards set fortn in Titi. io. coa. I
) of Federal Regulations. Part 71," Packaging of Radioactwe Mater +s for Transport and Trarisportation of Raosoactiv. Matenal Unoer Certain Conoitions." |

b. Tnis certificate ooes not reheve tne consignor from compiianc. witn any requirersent of tne reguiations of tn. U S. Department of Transportation or otner jN

1| appncani. reguiatory agenci.s. inciuoing tn. gownm.nt of any country tnrouan or mio .nien in. package wiii o. transport.o. jI
h il1,

|1
-

1 * '"'* '',"IfES^e'v',' .'*17'ffs",'t"^*'' ' * *^''" ^**'5."'r"!EE fdl,"!EEc^fr'oJE?M"o*GA'N' "cArioN I
I

J '
aeE

1 1
1 E. I. duPont de Nemours & Company E.I. duPont de Nemours & Company i
I Savannah River Plant Report No. DPSPU 74-124-3, January 1975. >

] Aiken, SC 29801
|

| N

1| . c: ooc [ETNuueER [ - 71-9964 g
'

4 CONDITIONS 4 L-
.

18
1 inis c.ctificat. is conoinonai upon vuifin,ng in rqir.m.nts of to CrR part ri, as appiicani.. ano ine conoitions speciti o e.iow
J 1

] (a) Packaging Q' )g
5-

) e
3 (1) Model No.: LP-12-1 >p

*] i'

..

1 (2) Description U' 1
1 E'~

Packaging' for large quantities of tritibm. The containment vessel is
|

h a nominal one (1) liter stainless Lsteel: bottle fitted with a vacuum
valve assembly. The primary containment vessel has a 4-inch 00, is 5- @yJ

3/4 ' inches high 'and has 1/8 ; inch thick ~ walls. It is supported by a 'l,

l|
hold-down assembly within a ' nominal:12 liter aluminum bucket, with a i|

i 10-inch OD; 18.2-inch height and .0.19-inch walls. The bucket is I
i

j|y
centered and supported within an .18-gauge,19-1/4-inch OD by 28-5/8-

| inch steel drum using Celotex insulation.' The drum is closed using a
q bolted locking ring. The package gross weight is 140 pounds. g
y $j

1 (3) Drawings ~h
it b

f|
' l The packaging is fabricated in accordance with DuPont Drawing Nos.: |SS-2-7145, Rev. 0; S5-2-7146, Rev. 0; SS-2-7142, Rev. 0; SS-2-7143, y

y1 Rev. 0; S5-2-7144 Rav. 0; and S4-2-147; and DuPont Detail 146770 and y
g Nuclear Products Company Drawing No. SS-88G-TSW. 1( |
t i
1'. I
d I
I I
4 |
1 1

I(1
I
l

1 I
y 1

11 I
I I
y i

I
I
I

! 1

| 61i |
I i
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U * "# * #" *f **W CONOtTIONS (continued)
-

! Page 2 - Certificate No. 9964 - Revision No. 3 - Docket No. 71-9964
1

:

I f

| .5. (b) Contents'

|| (1) Type and form of material p
i

I [

l Tritium gas in mixture with other gases. [
$

l (
(2) Maximum quantity of material per package f

3 lf Not more than 1,121 cm of tritium at STP (1 atm, 25'C) and a maximum
e

!
1 activity of 2,881 curies. L

6. The maximum internal fill pre u the i c tainment vessel at loading f
shall not exceed 19.3 psi 5' 77*F).

q7. Each packaging, befor 'fjr[t use, and after the third use ,5 hall be leak tested [
he con ament vessel maximum helium leak ratd will not exceed [

t

toshgwthatj/secWN4 the containment vessel is filled to47, psia and tested t
ij

7x10~ atm-cm11
3in an ambient envi In addition,-the ' primary containment rT

vessel shall have ,rpomerit'of l4.7 psia.s ed as described abofe,3rior 'to'use, within the i
, s

feen le'ak9
|

f1! 1 preceeding 12 mon %/ period 8 I

A 7 M9 2 b L

p|!8 Before each use primary 3: t i mentNessel an fosure val @shall be leak f
Il

.

tested in accor a e with the. edurss.de'scri dCbflow: Ly p-- .< g, ,

7 (a) The primaryg59ntaihmtet ves bei qeps ikdafftate of dse determi- r
MThe rate 6f rise shall be less (1 nation is ma66 at 501m'icront ef, itest N

77 Qthan 1 micro or ajl ute i fod
] g

After fillingsjMe primaryd relegtf qsseT $ents the valve(b)
closure shall badleterminedibyipgessure dpp)Jth its

[
test. 71se of 8 microns [:j

or less over a 2041nute test periodMrlto a cavity 20 microns pressure [A<

] shallbeconsider(g,fpceptable.
"

j9.
gerieral license provisions of TU CF34971y2.K,hetQy approved for use under the
The package authorized by his g rtificate is L

ij L
r [

j10. Expiration date: September 30, 1987. {'

! 't [
L

l
r
[

| , t

! j t
L

L
! L

(
l

612
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"RC ' * * " * * CONOmONS (continued)
* " " " '' # '' ' * * *' *

f| Page 3 - Certificate No. 9964 - Revision No. 3 - Docket No. 71-9964

I

| REFERENCE |

|

| E. I. duPont de Nemours and Company Report No. DPSPU-74-124-3, January 1975.
I

I FOR THE U.S. NUCLEAR REGULATORY COMMISSION |
1 L
1, [

ku ^
I

I Charles E. MacDonald, Chief l

l Transpor1ation Certification Branch h{
'

j % Division.of fileg(cycle and j[l Material Safe SS e,

|,oate. f"" ~ t :
o

i! T_
4j; g

v./ p ;-
-

t 0 4 q
N8, N ./ LI!: 4
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OCT 28, 1984 U.S. NUCLEAR REGULATORY C(20tISSION . PAE 1
LIST OF RE21STERED PACKAGES BY PACKAGE TYPE

TYPE OF PACKAGING IS: BYPROD. NORM. FORM

MODEL NO. : BCL-2 USA /9068/B( IF EXP. DATE: 09/30/86
MODEL NO. : BCL-3 USA /9067/8( IF EXP. DATE: 09/30/86
MODEL NO.: BCL-4 USA /5950/B( IF EXP. DATE: 09/30/86
MODEL NO.: GAS CYL FIRE USA /5552/8( ) EXP. DATE: 07/31/88
MODEL NO. : LP-12 USA /8877/St ) EXP. DATE: 09/30/87
MODEL NO. : LP-12-1 USA /3964/B( ) EXP. DATE: 09/30/87
MODEL NO.: LP-50 USA /6678/B( ) EXP. DATE: 09/30/87

,

MODEL NO. : NRBK-41 USA /5814/B( IF EXP. DATE: 04/30/85
MODEL NO.: NR8K-42 USA /5814/B( )F EXP. DATE: 04/30/85
MODEL NO. : NRSK-43 USA /5814/B( )F EXP. DATE: 04/30/85
MODEL NO.: NRSK-44 USA /5875/8( IF EXP. DATE: 04/30/85
MODEL NO.: PAS-1 USA /9184/B(U) EXP. DATE: 04/30/89
MODEL NO.: S5W CORE BARREL USA /5758/Ft ] EXP. DATE: 03/31/88
MODEL NO. : $5W ITR USA /9783/3( ) EXP. DATE: 02/29/88 *

MODEL NO.: $5W REC. COMPT. USA /8788/B( )L EXP. DATE: 05/01/88 *

MODEL NO.: UCC-20WC-2 USA /9098/St 1 EXP. DATE: 09/30/87
MODEL NO.: UCC-20WC-2A USA /9098/St ) EXP. DATE: 09/30/87
MODEL NO.: WAPD-39 USA /5875/8( )F EXP. DATE: 04/30/85
MODEL NO. : WAPD-40 USA /5874/B( )F EXP. DATE: 04/30/85

!

,

--.---- . _ - _ - - _.__ _ ___. _
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OCT 26, 1984 D.S. NUCLEAR REGULATORY CODetISSION PAGE 2 ' '

LIST OF RECISTERED PACKAGES BY PACKAGE TYPE

TYPE OF PACKAGING IS: BYPROD. SPEC. FORM
.

MODEL NO.: A-0109 USA /8280/B( ) EXP. DATE: 11/30/84
MODEL NO.: C-1 USA /9035/B( ) EXP. DATE: 07/31/85
MODEL NO. : C-10 USA /9133/B(U) EXP. DATE: 05/31/87
MODEL $3.: C-8 USA /9128/B(U) EXP. DATE. 10/31/88
MODEL No.: CEN. UdI. SA USA /9135/B(U) EXP. DATE: 04/30/87
MODEL NO.: CEN. UNIV. S USA /9135/B(U) EXP. DATE: 04/30/87
MODEL NO.: CENTURY $ USA /9135/B(U) EXP. DATE: 04/30/87

'

'

MODEL NO.: CENTURY SA USA /9135/B(U) EXP. DATE: 04/30/87
MODEL NO. : DA520 USA /SP13/Bt ) EXP. DATE: 05/31/86 '

MODEL NO.: DA521 USA [s013/Bt ) EXP. DATE: 05/31/86 ^

MODEL NO.: E-MErt-00-00004 USA /9011/Bt ) EXP. DATE: 03/31/86
Mtt>EL NO. : F-147 USA /9174/Stu) EXP. DATE: 10/31/s3 s,

MODEL NO.: GE-1000 [', USA /9045/B( ) EXP. DATE: 07/31/85 *

MODEL NO. : GE-1100 USA /9046/Bt ) EXP. DATE: 07/31/85 *

. MODEL NO. : GE-1400 y'; USA /9051/B( ) EXP. DATE: 07/31/85
MODEL NO.: GF-433

^

MODEL NO.' tsE-500 [,
USA /5998/B( ) EXP. DATE: ~ 07/31/85
USA /9049/BI ) EXP. DATE$ 07/31/85

1 MODEL NO.: GE-900 . USA /9050/B( ) EXP. DATE': 07/31/85
MCCEL NO.: GNG-20 USA /9163/B(U) EXP. DATE: 06/30/88- -

s

.

'

{#'
~~MODEL NO. : HUSMAN IRRAD. USA /9182/B(U) EXP. DATE: 10/31/88 ''

~
^'

MODEL %.: IR-100 USA /9157/B(U) EXP. DATE: 07/31/87
'

'

N
~

MCDEL NO. : IR-SO USA /9156/B(U) EXP. DATE: 07/31/87
MODEL NO.:I L USA /5595/B(U) EVP. DATE: 10/31/88 . -_.

. .

.< -
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OCT 26, 1984 U.S. NUCLEAR REGULATORY Cope 4ISSION PAGE 3
LIST OF RELISTERE3 PACKAGES BY PACKAGE TYPE

TYPE OF PACKAGING IS: BYPROD. SPEC. FORM _

MODEL NO.: M USA /5595/B(U) EXP. DATE: 10/31/88
MODEL NO. : IW-3000 USA /9030/B( ) EXP. DATE: 07/31/85
MODEL NO.: MX-IC-100 USA /9110/B( ) EXP. DATE: 06/30/88
MODEL NO.: NATICK IRAADI USA /5362/B( ) EXP. DATE: 10/31/88
MODEL NO.: NPI-20WC-6 USA /9102/B( ) .EXP. DATE: 04/30/88
MODEL NO.: NPI-87-0442 USA /5384/B( ) EXP. DATE: 05/31/89

'
MODEL NO. : OP-100 USA /9185/B(U) EXP. DATE: 07/31/87
MODEL NO.: ORNL TRU USA /5461/B( ) -EXP. DATE: 08/30/88
MODEL NO.: ORNL TRV CALIF USA /5740/B( ) EXP. DATE: 05/31/88
MODEL NO.: PAS-2 USA /9181/B(U) EXP. DATE: 03/31/89
MODEL NO.: PAS-2A USA /9181/B(U) EXP. DATE: 03/31/89

j MODEL NO.: RG-1 USA /8703/4( ) EXP. DATE: 02/28/85
MODEL NO. : SENTINEL IS USA /9153/B( ) EXP. DATE: 10/31/88
MODEL NO. : SENTINEL 83 USA /9085/B( ) EXP. DATE: 04/30/87

*MODEL NO. : SENTINEL-100F USA /5882/Bt ) EXP. DATE: 07/31/85 ,

*
MODEL NO.: SENTINEL-25A USA /4888/Bt ) EXP. DATE: 07/31/85
DWDEL NO. : SENTINEL-258 USA /4888/B( ) EXP. DATE: 07/31/85
MODEL NO.: SENTINEL-25C USA /4888/B( ) EXP. DATE: 07/31/85
MODEL NO. : SENTINEL-25C3 USA /4888/B( ) EXP. DATE: 07/31/85
MODEL NO.: SENTINEL-25D USA /4888/B( ) EXP. DATE: 07/31/85
MODEL NO.: SENTINEL-25E USA /4888/B( ) EXP. DATE: 07/31/85
MODEL NO.: SENTINEL-25F USA /4888/B( ) EXP. DATE: 07/31/85
MODEL NO.: SENTINEL-3 USA /9030/B( ) EXP. DATE: 07/31/85
MODEL NO.: SENTINEL-8 USA /9030/B( ) EXP. DATE: 07/31/85
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-OCT 26, 1984 U.S. NUCLEAR REGULATORY CopetISSION PAGE 4
LIST OF REGISTERED PACKAGES SY PACKAGE TYPE

- TYPE OF PACKAGING IS: BYPROD. SPEC. FORM

'MODEL NO.: SNAP 21 USA /5830/B(-) EXP. DATE: 07/31/85
~

MODEL NO.: $ NAP-23ANO.1000 USA /9017/8( ) EXP. DATE: 06/30/88
MODEL NO.: SPEC 2-T USA /9056/8( ) EXP. DATE: 03/31/86
MODEL MO.: STL-201 USA /9024/B( ) EXP. DATE: 02/28/85
MODEL NO.: URIPS-P-1 USA /5071/B( ) EXP. DATE: 07/31/85
MODEL NO.: URIPS-SA USA /6786/8( ) EXP. DATE: 07/31/85
MODEL NO.; URIPS-SS USA /6786/8( ) EXP. DATE: 07/31/85
MODEL NO.: 100 USA /9127/B(U) EXP. DATE: 10/31/88
MODEL NO.: 100A USA /9127/8(U) EXP. DATE: 10/31/88
MODEL NO.: 181361 USA /5796/8( ) EXP. DATE: 07/31/87
MODEL NO'.: 181375 ' USA /5796/B( ) EXP. DATE: 07/31/87
MODEL MO.: 20 USA /9126/B(U) EXP. DATE: 10/31/88
MODEL NO.: 20-VS USA /9160/B(U) EXP. DATE: 04/30/89
MODEL NO.: 20A USA /9126/B(U) EXP. DATE: 10/31/88 e

b'OEL NO.: 200 USA /9127/8(U) EXP. DATE: 10/31/88 -d

MODEL NO.: 200A USA /9127/B(U) EXP. DATE: 10/31/88
MODEL NO.: 32068 USA /9167/8(U) EXP. DATE: 03/31/88
MODEL NO.: 3218 USA /9167/B(U) EXP. DATE; 03/31/88

MODEL NO.: 32278 USA /9167/B(U) EXP. DATE. 03/31/88
'MODEL NO.: 4.5 TON CF USA /6642/B( ) EXP. DATE: 06/30/86
MODEL NO.: 40-VS USA /9160/B(U) .EXP. DATE: 04/30/89
MODEL NO.: 50 USA /9126/8(U) EXP. DATE: 10/31/88
MODEL NO.: 50A. USA /9126/8(U) EXP. DATE: 10/31/88
MODEL NO.: 500-SU USA /9006/8(U) EXP. DATE: 01/31/85

A
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PAGE 5
U.S. NUCLEAR REGULATORY COPG4ISSIONOCV 26. 1984 LIST OF REGISTERED PACKAGES BV PACKAGE TYPE

TYPE OF PACKAGING IS: BYPROD. SPEC. FORM

MODEL NO.: 500SU-OP USA /9180/B(U) EXP. DATE: 06/30/88

MODEL NO.: 520 USA /9007/B(U) EXP. DATE: 12/31/85

MODEL AO.: 5979 USA /5979/B( ) EXP. DATE: 07/31/85

MODEL NO.. 5984 USA /5984/B( ) EXP. DATE: 02/28/85

MODEL NO.. 6-GS-1 USA /6550/B(U) EXP. DATE: 07/31/88

MODEL NO.- 650 USA /9032/B(U) EXP. DATE: 06/30/89

MODEL NO.: 660 USA /9033/B(U) EXP , DATE: 05/31/89

HOOEL NO.. 660E USA /9033/B(U) EXP. DATE: 05/31/89

MODEL NO. 6717-B USA /6717/B(U) EXP. DATE: 07/31/85

MODEL NO.. 676 USA /9029/B(U) EXP. DATE: 09/30/89

MODEL NO. 676E USA /9029/B(U) EXP. DATE: 09/30/89

MODEL NO.: 680 USA /9035/B(U) EXP. DATE: 01/31/85

MODEL NO.: 680E USA /9035/B(U) EXP. DATE: 01/31/85

MODEL NO. 683 USA /9053/B( ) EXP. DATE: 07/31/85
$

MODEL NO.. 684 USA /9028/B(U) EXP. DATE: 12/31/84 *

MODEL NO.: 684E USA /9028/B(U) EXP. DATE: 12/31/84

MODEL NO.: 702 USA /6613/B(U) EXP. DATE: 03/31/87

MODEL NO.. 715 USA /9039/B(U) EXP. DATE: 08/31/85

MODEL NO.. 741 USA /9027/B(U) EXP. DATE: 01/31/85

MODEL NO. 741E USA /9027/B(U) EXP. DATE: 01/31/85

MODEL NO.- 750 USA /9021/B(U) EXP. DATE: 07/31/89

MODEL NO. 770 USA /9148/B(U) EXP. DATE: 05/31/87

MODEL NO.: 771 USA /9107/B(U) EXP. DATE: 02/29/88

MODEL NO.. 820 USA /9137/B(U) EXP. DATE: 01/31/85



CCV 20, 1984 U.S. NUCLEAR REGULATORV CODNHSSION PAGE 8
LIST OF REGISTERED PACKAGES BY PACKAGE TYPE

TYPE OF PACKAGING IS: RYPROD. SPEC. FORM

MODEL NO.: 850 USA /9147/B(U) EXP. DATE: 01/31/86
MODEL NO.: 855 USA /9165/B(U) EXP. DATE: 12/31/88
MODEL NO.- 858 USA /9154/B(U) EXP. DATE: 11/30/86
MODEL NO.- 864 USA /9166/B(U) EXP. DATE: 01/31/88
MODEL NO.: d65 USA /9187/B(U) EXP. DATE: 03/31/89
MODEL NO.- 900 USA /9141/B(U) EXP. DATE: 05/31/85
MODEL NO.* 910 0SA/9149/B(U) EXP. DATE: 05/30/86
MODEL NO.: 920 USA /9143/B(U) EXP. DATE: 02/28/86
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U.S. NUCLEAR RECULATORY CObe4ISSION PAGE 7
OCT 26, 1984

LIST OF REGISTERED PACKAGES BY PACKAGE TYPE

TYPE OF PACKAGING IS: FISSILE URANIUM

MODEL NO.: ATR USA /9099/AF EXP. DATE: 11/30/87

MODEL NO.: BAPL 5910 BRDCG USA /9119/B( )F EXP. DATE: 03/31/88

MODEL NO.: BB-250-1 USA /5517/AF EXP. DATE: 03/31/85

MODEL NO.: BB-250-2 USA /5768/AF EXP. DATE: 09/30/87

MODEL NO.: BNL UNIR CONT USA /9853/B( ]F EXP. DATE: 10/31/89

MODEL NO.: .BNL UNIRR FUEL USA /9191/AF EXP. DATE: 04/30/89 |

MODEL NO.: BU-5 USA /6458/AF EXP. DATE: 04/30/86 |
I

PCDEL NO.: BU-6 USA /9018/B( )F EXP. DATE: 06/30/89

MODEL NO.: BU-7 USA /9019/AF EXP. DATE: 04/30/89

MODEL NO.: CE-250-2 USA /9022/AF EXP. DATE: 06/30/85

MODEL NO.: DT-14 USA /9852/B( )F EXP. DATE: 10/31/86

MODEL NO.: DT-2 USA /6227/AF EXP. DATE: 03/31/87

MODEL NO.: DT-5 USA /6227/AF EXP. DATE: 03/31/87
m-

MODEL NO.: DT-7 USA /6227/AF EXP. DATE: 03/31/87 a
O

MODEL NO.* D2G POWER UNIT USA /8441/AF EXP. DATE: 02/29/88

MODEL NO.. D34710-1 USA /5088/AF EXP. CATE: 10/31/85

MODEL NO.: D34710-2 USA /5088/AF EXP. DATE: 10/31/85

MODEL NO.: ETR USA /9134/B( IF EXP. DATE: 10/31/89

MODEL NO.: FD USA /5463/AF EXP. DATE: 07/31/86

MODEL NO.: FPD-100 USA /9057/AF EXP. DATE: 10/31/85

MODEL NO.: FSV-3 USA /6347/AF EXP. DATE: 04/30/87

MODEL NO.. GE-21PF-1 USA /4909/AF EXP. DATE: 11/30/87

'400EL NO. : MODEL B USA /6206/AF EXP. DATE: 03/31/85

MODEL NO.: NBS UNIR CONT USAf0853/B( )F EXP, DATE: 10/31/89

m

' -
-
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OC7 26, 1984 U.S. NUCLEAR REGULAYORY COWISSION PAGE 8
LIST OF REGISTERED PACKAGES BY PACKAGE TYPE

TYPE OF PACKAGING IS: FISSILE URANIUM

MODEL NO.: NFP-55 USA /5341/B( )F EXP. DATE: 10/31/89
MODEL NO.: NFS-URANYL NIT. USA /5059/AF EXP. DATE: 09/30/86
MODEL NO.: NNFD-SA-2 USA /5910/B( )F EXP. DATE: 10/31/89
MODEL NO.: NhFD-10 USA /6357/B( )F EXP. DATE: 10/31/89
MODEL NO.: NONE SPECIFIED USA /6406/AF EXP. DATE: 06/30/88
MODEL NO.: ORNL UNIR CONT USA /9853/B( )F EXP. DATE: 10/31/89
MODEL NO.: ORNL UNIRR FUEL USA /9191/AF EXP. DATE: 04/30/89
MODEL NO.: PADUCAH TIGER USA /6553/Bf }F EXP. DATE: 06/30/88
MODEL NO.- RA-2 USA /4986/AF EXP. DATE: 03/31/87
MODEL NO.: RA-3 USA /4988/AF EXP. DATE: 03/31/87
MODEL NO.: RCC USA /5450/AF EXP. DATE: 01/31/86
MODEL NO.- RCC-1 USA /5450/AF EXP. DATE: 01/31/86
MODEL NO.: RCC-2 USA /';450/AF EXP. DATE: 01/31/86.

MODEL NO. RCC-3 USA /5450/AF EXP. DATE: 01/31/86 $
~

MODEL NO.: RCC-4 USA /5450/AF EXP. DATE: 01/31/86
MODEL NO. RMG-172 USA /5754/B( )F EXP. DATE: 09/30/89
MODEL NO.: RMG-181-I USA /5492/AF EXP. DATE: 01/31/88
MODEL NO.: RMG-184 USA /5687/AF EXP. DATE: 09/30/87
MODEL NO.: R1010-0032 USA /6115/AF EXP. DATE: 09/30/87
MODEL NO.: S-6213 USA /9186/AF EXP. DATE: 08/31/87
MODEL NO.: SIW UNIRR. CORE USA /6385/AF EXP. DATE: 04/30/88
MODEL NO.. S3W/S4W NEW SUB USA /6002/B( )F EXP. DATE: 03/31/88
MODEL NO.: S5W POWER UNIT USA /5580/B( JF EXP. DATE: 03/31/88
MODEL NO.. TRIGA-1 USA /9034/AF EXP. DATE: 02/28/85

|
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OCT 26, 1984 U.S. NUCLEAR REGULATORY Cope 4ISS20N PAGE 9
LIST OF REGISTERED PACKAGES BY PACKAGE TYPE

TYPE OF PACKAGING IS: FISSILE URANIUM

MODEL NO.- TRIGA-2 USA /9037/AF EKP. DATE: 02/28/85

MODEL NO.: UNC-1484 USA /4949/AF EXP. DATE: 12/31/84

MODEL NO.: UNC-2500 USA /5641/AF EXP. DATE: 03/31/86

MODEL NO.: UNC-2600 USA /5086/AF EXP. DATE: 05/31/85

MODEL NO.: UNC-2901 USA /6294/AF EXP. DATE: 07/31/85

MODEL NO.: W-21PF-1 USA /4909/AF EXP. DATE: 11/30/87

MODEL NO. 11.9 NEW FUEL USA /6134/B( )F EXP. DATE: 01/31/88

HODEL NO.- 2.7 NEW FUEL USA /5894/AF EXP. DATE: 01/31/88

HODEL NO. 235R001 USA /6386/AF EXP. DATE: 01/31/88

MODEL NO. 25.0 S9AME MOD. USA /6188/B( )F EXP. DATE: 01/31/88

MODEL NO. 426A USA /6049/B( )F EXP. DATE: 01/31/88

MODEL NO.: 4268 USA /6049/B( )F EXP. DATE: 01/31/88

MODEL NO.: 48A USA /6273/AF EXP. DATE: 11/30/85 m

MODEL NO.: 48F USA /6273/AF EXP. DATE: 11/30/85 y
MODEL NO. 48X USA /6273/AF EXP. DATE: 11/30/85

MODEL NO.. 48Y USA /6273/AF EXP. DATE: 11/30/85

MODEL NO.: 57.5 X 108 CORE USA /5914/B( )F EXP. DATE: 01/31/88

HODEL NO.. 6608 USA /5563/B( )F EXP. DATE: 10/31/89

MODEL NO.. 660C USA /5563/B( IF EXP. DATE: 10/31/89

MODEL NO. 814A USA /5149/B( )F EXP. DATE: 10/31/89

MODEL NO.. 9189 USA /9189/AF EXP. DATE: 03/31/89

MODEL NO. 927Al USA /6078/AF EXP. DATE: 06/30/85

| MODEL NO.. 927C1 USA /6078/AF EXP. DATE: 06/30/85

MODEL NO.: 961A USA /6172/B( )F EXP. DATE: 10/31/89

>
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CCY 26, 1984 U.S. NUCLEAR REGULATORY COPMISSION .PAGE 10
LIST OF REGISTERED PACKAGES BY PACKAGE TYPE

TYPE OF PACKAGING IS: IRRADIATED FUEL

MODEL NO.. BMI-1 USA /5957/B( IF EXP. DATE: 07/31/85
MODEL NO.: FSV-1 USA /6346/B( )F EXP. DA1C: 09/30/85
MODEL NO.. GE-100 USA /5926/BI )F EX*. DATE: 12/31/87
MODEL NO.. GE-1600 USA /9044/B( )F EXP. DATE: 04/30/87
MODEL NO. GE-200 USA /5971/B( )F EXP. DATE: 06/30/85
MODEL NO.: GE-600 USA /5980/B( )F EXP. DATE: 12/31/84
MODEL NO.: GE-700 USA /5942/B( )F EXP. DATE: 06/30/85
MODEL NO. IF-300 USA /9001/B( )F EXP. DATE: 10/31/84
MODEL NO.. M-130 USA /6003/B( )F EXP. DATE: 05/31/88
MODEL NO. M-160 USA /9781/B( IF EXP. DATE: 01/31/88
MODEL NO. NAC-1 USA /9183/B( ) EXP. DATE: 09/30/89
MODEL NO.: NLI-1/2 USA /9010/B( )F EXP. DATE: 03/31/85
MODEL NO. NLI-10/24 USA /9023/B( )F EXP. DATE: 07/31/86 $

taf
MODEL NO. NLI-6502 USA /9103/B( JF EXP. DATE: 05/31/88 6

MODEL NO.: T-2 USA /5607/B( )F EXP. DATE: 03/31/87
MODEL NO.- T-3 USA /9132/B(M)F EXP. DATE: 05/31/85
MODEL NO. TN-8 USA /9015/B( )F EXP. DATE: 08/30/85
MODEL NO. TN-8L USA /9015/B( )F EXP. DATE: 06/30/85
MODEL NO.. TN-9 USA /9016/B( )F EXP. DATE: 06/30/85
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PAGE 11U.S. NUCLEAR REGULATORY cop 04HSSIONOCT 26, 1984
LIST OF REGISTERED PACKAGES BV PACKAGE TYPE

TYPE OF PACKAGING IS: LSA

MODEL NO.: AP-100 USA /9074/A EXP. DATE: 03/31/88

MODEL NO.: BS-33-180 USA /6722/A EXP. DATE: 11/30/85-

MODEL NO.: CNS 14-170 III USA /9151/A EXP. DATE: 06/30/87

MODEL NO., CNS 14-195-H USA /9094/A EXP. DATE: 05/31/85

MODEL NO.: CNS 21-300 USA /9096/A EXP. DATE: 05/31/85

MODEL NO.: CNS 6-75 USA /9108/A EXP. DATE: 09/30/88

MODEL NO.: CNS 6-80-2 USA /9111/A EXP. DATE: 10/31/88

MODEL NO.: CKS 6-80-2A USA /9111/A EXP. DATE: 10/31/88

MODEL NO.. CNS 7-100 USA /9080/A EXP. DATE: 11/30/88

MODEL NO.: HN-100 SERIES 1 USA /9086/A EXP. DATE: 03/31/88

MODEL NO.: HN-100 SERIES 2 USA /9079/A EXP. DATE: 04/30/88

MODEL NO.: HN-100 SERIES 3 USA /9151/A EXP. DATE: 06/30/87 m
m

| MODEL NO.- HN-100 2A USA /9079/A EXP. DATE: 04/30/88 *

MODEL NO.. HN-100S USA /9089/A EXP. DATE: 11/30/88

MODEL HO : HN-600 USA /9080/A EXP. DATE: 11/30/88

MODEL NO.: KKP-20-4950 USA /9100/A EXP. DATE: 05/31/88
|

MODEL NO.: LL-60-150 USA /6568/A EXP. DATE: 04/30/86

MODEL NO.: NUPAC 7/100 USA /9178/A EXP. DATE: 03/31/88
-

MODEL NO.: NUPAC 10/140 USA /9177/A EXP. DATE: 03/31/88

MODEL NO.: NUFAC 100 USA /9080/A EXP. DATE: 11/30/88

MODEL NO. NUPAC 14/190H USA /9159/A EXP. DATE: 03/31/88

MODEL NO.: NUPAC 14/190L USA /9159/A EXP. DATE: 03/31/88

MODEL NO.: NUPAC 14/190M USA /9159/A EXP. DATE: 03/31/88

MODEL NO.: NUPAC 14/210H USA /9176/A EXP. DATE: 03/31/88
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OCT 26, 1984 U.S. NUCLEAR REGULATORY COMMISSION PAGE 12
LIST OF REGISTERED PACKAGES' BY PACKAGE TYPE

TYPE OF PACKAGING IS: LSA

MODEL NO.: NUPAC 14/210L USA /9176/A EXP. DATE: 03/31/88
MODEL NO.. NUPAC 14D-2.0 USA /9079/A EXP. DATE: 04/30/88
MODEL NO.: NUPAC 50-1.5L USA /9145/A EXP. DATE: 02/28/86
MODEL NO.: NUPAC 50-2.5L USA /9145/A EXP. DATE: 02/28/86
MODEL NO.. NUPAC 50-3.0L USA /9145/A EXP. DATE: C2/28/86
MODEL NO.: NUPAC 50-4.0L USA /9145/A EXP. DATE: 02/28/86
MODEL NO.: NUPAC 6/100H USA /9179/A EXP. DATE: 03/31/88
MODEL NO.: NUPAC S/100L USA /9179/A EXP. DATE: 03/31/88
MODEL NO.: NUS 14-170 I USA /9151/A EXP. DATE: 08/30/87
MODEL NO.: RAD-WASTE CR.I USA /9105/A EXP. DATE: 12/31/88
MODEL NO.: SGC-1 USA /9144/A EXP. DATE: 04/30/86
MODEL NO.- 48 H USA /9090/A EXP. DATE: 05/31/87
MODEL NO.- 48 HX USA /9090/A EXP. DATE: 05/31/87
MODEL NO.: 48 OM USA /9090/A EXP. DATE: 05/31/87 m
MODEL NO.: 589 USA /9139/A EXP. DATE: 07/31/85 D!
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' OCT 26,1984 U.S. NUCLEAR REGULATORY CODB4ISSION - PAGE 14
LIST OF REGISTERED PACKAGES BY PACKAGE TYPE

TYPE OF PACKAGING IS: PU NORM. FORM
J,

MODEL NO : B-3 USA /6058/B( ) EXP. DATE: 02/28/85
MODEL NO.': BETTIS WASTE USA /6142/B( IF EXP. DATE: 05/31/88
MODEL NO.: DOT-SM TYPE B USA /5908/B( )F EXP. DATE: 02/28/86
MODEL NO.: 'FL 10-1 USA /9009/B(.)F EXP. DATE: 05/31/89
MODEL NO.: GE-8500 USA /6697/B( ) EXP DATE: 02/28/85 .

MODEL NO.: GPHS USA /9510/B(U) EXP. DATE: 07/31/88
MODEL NO.: MHW-IHS-SC USA /9503/B( )F EXP. DATE: 01/31/87
MODEL NO.: N-55 USA /9070/B(-)F EXP. DATE: 05/31/87
MODEL NO.: SL-10 * USA /9020/B( )F- EXP. DATE: 03/31/85
MODEL NO.- 6400 USA /6400/B( )F EXP. DATE: 11/30/86
MODEL NO.: .6679 USA /6679/B( )F EXP. DATE: 02/28/89

e
h3
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PAGE 15U.S. NUCLEAR REGULAVORY COP 9GSSIONOCT 26, 1984
LISV OF REGISTERED PACKAGES BV POCKAGE VYPE

TYPE OF PACKAGING IS: PU SPEC. FORM

MODEL NO.: D-38 USA /5787/B( )F EXP. DATE: 07/31/87

MODEL NO.: GE-1500 USA /5939/B( ]F EXP. DATE: 12/31/87

MODEL NO.: MO-1 USA /9069/B( )F EXP. DATE: 11/30/86

MODEL NO.: MODEL 120 USA /9901/Bf )F EXP. DATE: 05/31/88

MODEL NO.- MODEL 60 USA /6387/B( )F EXP. DATE: 07/31/85

MODEL NO.: MRC-20WC USA /9142/B( ) EXP. DATE: 04/30/87

MODEL NO : NFS-IX-A USA /5468/B( )F EXP. DATE: 01/31/87

MODEL NO.: S5W REFUEL.SRCE USA /5757/B( )F EXP. DATE: 03/31/88

MODEL NO.: TREAT USA /5828/B( )F EXP. DATE: 10/31/87

MODEL NO.: 0.5T USA /6168/B( ) EXP. DATE: 10/31/84

MODEL NO.: 2501 USA /5916/B( )F EXP. DAfE: 04/30/87

MODEL NO.: 4T USA /6478/B( ) EXP. DATE: 10/31/84

MODEL NO.: 51032-1 USA /6581/AF EXP. DATE: 05/31/89
w

MODEL NO.: 51032-1A USA /6581/AF EXP. DATE: 05/31/89

- - - _ . - .. . ._ ._. ..
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OCT 26, 1984 U.S. NUCLEAR REGULATORY COP 94ISSION PAGE 16
LIST OF REGISTERED PACKAGES BY PACKAGE TYPE

TYPE OF PACKAGING IS: WASTE B -

1

i

MODEL NO.: AP-101 USA /9071/B( ) EXP. DATE: 11/30/86
MODEL NO.: B-2 USA /6144/B( ) EXP. DATE: 01/31/85
MODEL NO.: CNS 1-13C USA /9081/B( ) EXP. DATE: 12/31/87
MODEL NO.: CNS 1-13C II USA /9152/B( ) EXP. DATE: 03/31/87
MODEL NO.: CNS 14-190 USA /5026/B( ) EXP. DATE: 01/31/85 |

~ MODEL NO.: CNS 3-55 USA /5805/B( ) EXP. DATE: 12/31/88 j

MODEL NO.: CNS 8-120 USA /6601/B( ) EXP. DATE: 12/31/85 |

MODEL NO.: FSV-2 USA /6745/B( ) EXP. DATE: 02/28/85

MODEL NO.: HN-200 USA /6574/B( ) EXP. DATE: 03/31/85

MODEL NO.: NUS 10-135 USA /S073/B( ) EXP. DATE: 03/31/88

MODEL NO.: OH-142 USA /9075/B( ) EXP. DATE: 03/31/88

MODEL NO.: OH-142 MKI USA /9073/B( ) EXP. DATE: 03/31/88 e
MODEL NO.: OH-162 MKIB USA /9073/B( ) EXP. DATE: 03/31/88 o

e
MODEL NO.: OH-142 MKII USA /9073/B( ) EXP. DATE: 03/31/88

MODEL NO.: SN-1 USA /6771/B( ) EXP. DATE: 07/31/86

MODEL NO.: 6244 USA /6244/B( ) EXP. DATE: 08/31/89

MODEL NO.: 6272 USA /6272/B( ) EXP. DATE: 03/31/85'

MODEL NO.: 6744 USA /6744/Bf ) EXP. DATE: 11/30/85

MODEL NO.: PWR-2 CORE BAR. USA /9791/B(U) EXP. DATE: 04/31/89

o
,

|

_
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A

1

-- MODEL NO. u CERTIFICATE'HO. MODEL NO. .n CERTIFICATE'NO.
;

s

A-0109 M 6280 CEN. UNIV. S' ' M -- 29135

e- AP-100 N 9074 CENTURY S 'M :9135.

AP-101 M 9071 CENTURY SA: M 9135

ATR M 9099 CNS 1-13C M 9081',-

B-2 M 6144 CNS 1-13C II M 9152

B-3 A 6058 CNS 14-170 III N 9151

BAPL 5910 BRDCG M 9119 CNS 14-190 M 5026

BB-250-1 M 5517 CNS 14-195-H M 9094-

BB-250-2 M 5768 CNS 21-300 M 9096

BCL-2 M 9068 CNS 3-55' M 5805

BCL-3 M 9067 CNS 6-75. .M 9108
U.S. N. R. C.

INDEX OF CERTIFICATES BCL-4 ,h 5950 CNS 6-80-2 M. 9111
BY MODEL NO.

OCTOBER 25, 1984 BETTIS WASTE M 6142 CNS 6-80-2A' _M -9111

BMI-1 M 5957 CNS 7-100- M 9080
,

. *
*BNL UNIR CONT M 9853 CNS 8-120 M 6601 *

BNL UNIRR FUEL M 9191 D-38 M 5787,

BS-33-180 N, 6722 DA520 M 9013
I BU-5 N 6458 DA521 M 9013

~

,

'

BU-6 M 9018 DOT-6M TYPE B M 5908-

BU-7 M 9019 DT-14 x 9852-

C-1 M 9036 DT-2 M 6227

C-10 M 9133 DT-5 M 6227

C-8 M 9128 DT-7 N 6227

CE-250-2 M 9022 D2G POWER UNIT M 6441

CEN. UNI. SA N 9135 D34710-1 M 5088

e.

.
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MODEL NO. O CERTIFICATE NO. MODEL NO. O CERVIFICAiE NO. MODEL NO. O CERTIFICATE NO.

D34790-2 M 5088 GNG-20 * 9163 MODEL B M 6206
E-MEH-00-00004 M 9011 GPHS M 9510 MODEL 120 M 9901

ETR M 9134 HH-100 SERIES 1 M 9086 MODEL 60 M 6387
F-147 N 9174 HH-100 SERIES 2 M 9079 MRC-20WC M 9142
FD * 5463 HH-100 SERIES 3 M 9151 MW-3000 M 9030

FL 10-1 M 9009 HH-100 2A M 9079 MX-IC-100 M 9110

FPD-100 M 9057 HH-1005 M 9089 N-55 M 9070

FSV-1 M 6346 HN-200 N, 6574 NAC-1 M 9183

FSV-2 M 6745 HH-600 M 9080 NATICK IRRADI M 5362

FSV-3 M 6347 HUSMAN IRRAD. M 9182 NBS UNIR CONT M 9853

GAS CYL FIRE N 5552 IF-300 M 9001 NFP-55 M 5341

GE-100 M 5926 IR-100 M 9157 NFS-IX-A N 5468

GE-1000 M 9045 IR-50 M 9156 NFS-URANYL HIT. M 5039 ,

UGE-1100 M 9046 KKP-20-4950 M 9100 NLI-1/2 M 9010

GE-1400 M 9n51 L M 5595 NLI-10/24 M 9023

GE-1500 M 5939 LL-60-150 M 6568 HLI-6502 M 9103

GE-1600 M 9044 LP-12 M 6677 NHFD-SA-2 M 5910

GE-200 M 5971 LP-12-1 M 9964 NNFD-10 M 6357

GE-21PF-1 M 4909 LP-50 W 6678 NONE SPECIFIED M 6406

GE-400 M 5998 LWBR NEW FUEL M 9784 HPI-20WC-6 M 9102

GE-500 M 9049 M M 5595 NPI-67-0442 M 5364

GE-600 W 5980 M-130 M 6003 HRBK-41 M 5814

GE-700 * 5942 M-160 M 9781 HRBK-42 M 5814

GE-0500 * 6697 MHW-IHS-SC , M 9503 HRBK-43 M 5814

GE-900 M 9050 MO-1 M 9069 NRBK-44 M 5875



-- . . . - , _ _ _ . . .. .. .

MODEL NO. n CERTIFICATE NO. MODEL HO. M CERTIFICATE NO. MODEL NO. M CERTIFICATE NO.

NUPAC 7/100 M 9178 ORHL UNIRR FUEL M 9191 SENTINEL-25A M 4888

NUPAC 10/140 M 9177 PADUCAH TIGER M 6553 SENTINEL-25B M 4888

NUPAC 100 N 9080 PAS-1 M 9184 SENTINEL-25C M 4888

NUPAC 14/190H M 9159 PAS-2 M 9181 SENTINEL-25C3 M 4888

NUPAC 14/190L M 9159 PAS-2A N 9181 SENTINEL-25D M 4888

NUPAC 14/190M M 9159 PAT-1 M 0361 SENTINEL-25E M 4888

HUPAC 14/210H M 9176 PAT-2 M 9150 SENTINEL-25F M 4888

NUPAC 14/210L M 9176 PWR-2 CORE BAR. W 9791 SENTINEL-3 M 9030

NUPAC 14D-2.0 M 9079 RA-2 M 4986 SENTINEL-8 M 9030

HUPAC 50-1.5L M 9145 RA-3 M 4986 SGC-1 M 9144

HUPAC 50-2.5L M 9145 RAD-WASTE CR.I N 9105 SL-10-1 M 9020

NUPAC 50-3.0L M 9145 RCC E 5450 SH-1 M 6771

HUPAC 50-4.0L M 9145 RCC-1 M 5450 SNAP 21 * 5830

HUPAC 6/100H M 9179 RCC-2 M 5450 SNAP-23ANO.1000 M 9017 ,

HUPAC 6/100L M 9179 RCC-3 M 5450 SPEC 2-T M 9056 U

HUS 10-135 M 9C73 RCC-4 M 5450 STL-201 M 9024

HUS 14-170 I N 9151 RG-1 M 6703 S1W UNIRR. CORE W 6385

OH-142 M 9073 RMG-172 M 5754 S3W/S4W NEW SUB M 6002

OH-142 MKI 'N 9073 RMG-181-I N 5492 55W CORE BARREL M 5758

OH-142 MKIB M 9073 RMG-184 M 5687 S5W ITR M 9783

OH-142 MKII N 9073 R1010-0032 M 6115 SSW POWER UNIT M 5580

OP-100 M 9185 S-6213 M 9186 S5W REC. COMPT. M 9788

ORNL TRU M 5461 SENTINEL IS M 9153 S5W REFUEL.SRCE M 5757

ORNL TRV CALIF M 5740 SENTIHEL 8S M 9085 T-2 M 5607

ORHL UNIR CONT M 9853 SENTINEL-100F M 5862 T-3 M 9132

,
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MODEL NO. n CERTIFICATE NO. MODEL NO. n CERTIFICATE NO. MODEL NO. C- CERTIFICATE NO.
,

TC-8 M 9015 20 x 9126 500-SU M 9006
TC-8L M 9015 20-VS M 9160 5005U-OP M 9180
TZ-9- M 9016 20A N 9126 51032-1 M 6581
TREAT M 5828 200 M 9127' 51032-1A N 6581
TRIGA-1 M 9034 200A M 9127 520 M 9007
TRIGA-2 ~

M 9037 235R001 M 6386 57.5 X 108 CORE M 5914
'UCC-20WC-2 M 9098 25.0 SPARE MOD. M 6188 589 M 9139

:s.
UCC-20WC-2A M 9098 2501 M 5916 5979 M 5979
UNC-1484 M 4949 32068 M 9167 5984 M 5984
UNC-2500 M 5641 3218 x 9167 6-GS-1 M- 6550
UNC-2600. M 5086 3227B M 9167' 6244 x 6244
UNC-2901 M 6294 4.5 TON CF M 6642 6272- M 6272
URIPS-P-1 M 5071 4T M 6478 6400- M 6400
URIPS-SA M 6786 40-VS M 9160 650 M 9032

eURIPS-85 M 6786 426A M 6049 660 M 9033 U
W-21PF-1 M 4909 426B M 6049 660B M 5563
WAPD-39- M 5875 48 H M 9090 660C * 5563
WAPD-40 M 5874 48 HX M 9090 660E N 9033
0.5T M 6166 48 OM M 9090 6679 M 6679
100 M- 9127 48A M 6273 6717-B M 6717
100A M 9127 48F M 6273 6744 M 6744
11.9 NEW FUEL M 6134 48X M 6273 676 M 9029
181361 M 5796 48Y M 6273 676E M 9029
181375 M 5796 50 M 9126 680 M 9035-
2.7 NEW FUEL M 5894 50A M 9126 680E M - 9035

(
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