Department of Energy
~ Washington, DC 20585

MAR 11 2004

Attn: Document Control Desk

Director, Spent Fuel Project Office

Office of Nuclear Material Safety and Safeguards
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555-0001

This is in response to the request for a markup draft of Revision 8 to Certificate of Compliance
No. 9315, for the Model ES-3100 Package, Docket No. 71-9315, USA/9315/B(U)F-96. In a
letter dated October 11, 2007, the Department of Energy reiterated remaining items to be
reviewed under the current amendment in process at the Nuclear Regulatory Commission
(NRC). In that letter, the following items were identified:

e Revised criticality safety calculations and flssﬂe loadings for all the authorized contents
of the ES-3100, ‘

e Revised Criticality Safety Index (CSI) for the ES-3100,
e Revised quantity of off-gassing material that can be transported as packing material

within the ES-3100 containment vessel, including a Teflon bottle as a convenience
container for the uranyl nitrate crystal,

e Revised concentration of carbon in .uréniumr oxide shipped in-the ES-3100,
e Revised concentration of the neptunium-237 in uranium shipped in the ES-3100,

e Specification of uranium alloyed with aluminum and molybdenum as contents of the
ES-3100, .

e Revision of the manufacturing specification for the neutron absorber material (277-4).

In a letter dated January 30, 2008, the NRC issued Revision 7 of the ES3100 CoC that
approved the last bullet on the above list. The other six items remain to be completed. The
attached CoC markup shows the required changes to the CoC corresponding to these six items.

The original of this letter, with attachment is being sent to the Document Control Desk. In
addition, one copy of this letter with attachment is being delivered to Kimberly J. Hardin,
Project Manager, Licensing Branch, Division of Spent Fuel Storage and Transportation, Office
of Nuclear Material Safety and Safeguards.

@ o AMSSO|
Printed with:soy ink on recycled paper



If you have any questions, please contact me at (3..0'1);903—5513.

Enclosure

cc:

Kimberly J. Hardin, NRC
Ken Sanders, NNSA NA-26
Dana Willaford, DOE ORO
Jeff Arbital, B&W Y-12
Steve Sanders, B&W Y-12
Walter North, B&W Y-12

Sincérely,

Conda
James Shuler
Manager, Packaging Certification Program
Office of Packaging and Transportation
Office of Environmental Management
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THIS CERTIFICATE (S ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN DR APPLICATION
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a. ISSUED TG (Name ond Address) b, TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
U.S. Departiment of Energy BWXT ¥-12, L.1L.C.. application dated February 25,
Washinglon, DC 20585 2005, as supplemented
¥ ~/ :; fon
% B L
f'l g;x it ’?’ £ { ,37 .ﬁf
& COMDITIONS ,\%w N
Mgl +#
' et
This eevEhoote i oormb st upony mm%‘q% recufremens of 10 CFR Parr 71, ay appboatyle. and 9 ei‘y;@w specified beuw.
R f";ﬁ"; ......
s o o
fa) Packaging oy o
- o
{13y Model No.. “B8S.3100 ¢ fou
b RN ety
, b ; Y
{2} Descnphone e

e 35 ’iay% gr thafiss ¢ f‘}m&g’a‘felg 110 cm {43 in) in
t:wmm% hmgm, ci 449 ‘m‘*’fm%nwﬁ%“ ﬁ::?{fzamam ared % m;mmd of an ouler drym
assembly and gn.inner tmimnmer»& v,%ﬁ&! Ti%ﬁcmﬂ'}mhﬂt}v{?%“l is placed inside the
deyrn and swmﬁ:zﬁg; by 3 cernent., bqwd borm%{?mr sutionaisorber, Calaleg 277-4. The
purpose of the ES3: ?BQ is to iranspdri-bulk high ennrhgﬁ,.u;anmm in oxide form, uwanium
matat and alloy, and utanyt nitrate crysials. R

‘}m e AR
The outer drum assembly mn:,iswa a geink}%ed Stainkess steel, standard mil spec 30-gal
drum with an increased length, The volume formed between the drum and the attached
innar liner is filled with an inorganic, t:aalabite rmmctory matetiagl, Kadlite 1600™ which is
comprised of concrete and vermiculite. The Kaolite 1600™ acts as both a mermai insulating
and.an inpact imiling matenal

The containment vessel is approximalely 82 cm {32 in} in overall heighl and 13 em (S in} in
ovarall Glamelar aad is constnucied of 304L staintess sleel. The coniainment boundary
consists of tha 0.1 in thick containment vesse! body and the id assembly. The lid assembly
consisis of a sealing lid, s closure nut, and external reteining ring, which holds both the
assernbly and closure nut logether, The double slhylene-progyiene elastomear O-rings in the
top flange of the containment vessel permit leak testing of the containment vessel. The ‘
maximum gross weight of the package, including contents, is 190.5 kg (420 Ib).
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5.{a) Packaging (continued}
{3y  Drawings
The Model No. £8-3100 packags is constructed and assembled in accordance with:

{1 BWXT Y-12. L.L.C., G}ewiﬁg No. MZE801580A037, Sheets 1through 8, Rev. B, i
*Consolidated Assambly Drawing.”

) BWXT ¥-12, LL.C., Drawing No. M2ZEBD1580A026, Rev. C, *Heawy Can Spacer

Assembly.”
(i) Eqm;&ment Specification J&YMN&B&@B@ -ABDY, Rev. E, “ES-3100 Containment
Vessel” R oS Fd
3 ke el

(v)  Equipmenpcification JS-YN3-801580-A007, zf‘ O, "ES-3100 Drum-Assembly.”

{v) Equi \&M Spﬁc*ﬁcdnon JS-YMN3-801580-A003, Rc\?fé “Manufaciuring Process
San% ation'fer @%img Kaollle 16007 tmo«tﬁ;g £E.31 00/Shipping Package.”

“dy B
(V) Eqfifpment Speciicfion S_YMNS-Bmsad‘wos. Rev. F{"Gasting Catatog No. }
mw Neutron Absd”r *%r the ES-318%Shif fmg Packagg

A et A
v Crmcamy Saft‘*tf fn %x (Cb ~-,,1I’f%‘¢ % j %2 %{:

The weight ol the mé@mmv&/ Ghl Ms"”m Or?s @,ﬁ@w{% can lifbiachments; polyetiylens:
bags, spacers, and m%hw mamﬁ'ﬂ ?n tho ¢ ts 'ﬁm&m’%s:s Yenaht nol b¥ceed 80 fo.  The manimum

mass of hydrogenous: m(,kac,mg ma?eﬂms I dnex ._'ntmﬁ'?%'nt vesset{dy., polyethylene containers
or bagging gsilicone rubbiefpads. elc. ) shall hotenes

1 "Tha naximum tenfcm decay
heat load ghall not exceed G Mft%. g“. e

be, Lmsw‘f O ‘fi\&l Couveniehce
Conlaaner u.ge&f (ma’&.@« 5”603)

% 1
Pl
%

| 76‘6{0‘1
Coiainers
‘) ?0173%736’:(«6‘, - g‘ts_j; TQ?D["““
L“f‘?@j) It y,\g&y( caus are
wsed wilh o Ahameta M

Haon y.z2% m‘ :};{3 75(?415,@,1&05
PaJL }5 maj&w a’ﬁw&f
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The concentratin limits of wrgnium and ransuranic censmumms chall be the fallowing:

Contents (confinuad)

ma{

g isolope Mandrmsn Cmcem!amﬂ
U232 0.040 ugng“ ?
U-233 0.006 gigU®
U234 (.02 gigl

’ U-23% 1.00 gfgu

» U-236 -'e*,'j Wi t%»gg%/gu

Transuranics {Wa@;} ‘W’;‘;;

400 volUe .,

|

Mgmg;gf

8. 0Z 55683 gigU

-
¥

pqa’qt}%“? U grams per gram of total uranium

all

Uranium & %_gmw ﬂe.a?i
mnwm&hce cans. %

" alolla 51 g"afns az gram of lotal uranium

BWXT Y~ ng%

aa”

For metal and’ ;’be in ihe tmm of soiid georwtﬁgshapce meeiing the ,enuwmg
nients not meeting the following

801 580%0{3
convenience:
conden!. Spa

M

restrictions, mass limits ar

Shﬂ f ot afmf*% 6:#&"
j;gusx be pos ﬂhe‘ned baw‘aeen

151

g in
A £

ety

listed in Tablge]. Co

ﬁam 1235,

e e
’ ~ ‘:" v .
ngSiest o a%ied carbon steel

]

x, A
u&'ﬁ‘
w3

A ; musgfﬁ'e in gecordance with
%&Equmﬁﬁf‘ Specification JS-YMM3-

he quaggly of fissile: matetial in any

restriclions must be shiph 6! a“s’bmkéh melal {see Condition No. 5 (b1 i),

ey e

Cylindets | w.qrzg a diameter ro lorger mana::b@ i
{maximum of one cylinder per conveniance ¢an)

v &

=y

00

0

Sqguare bars having a cross seclion no laiger than 2,28 in x 2.291n

{maximum of one bar per convenience can)

Stugs having dimeasions of 1.5 in diamete: % 2 in tall
{maxirum of 10 shuigs per convenionce cany

| m o! it e’tgn-:% loadjig timit per package for tf Ha
two onyEnience cans.
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5.4b¥ 1} Contends (conlinued)
Table 1. Loading Limis for Metal and Alloy in Salid Geomelric Shapes
Solid uranium Uraniom With Spacers - No Spacers
metal or alloy Enrichment | CSI Mawimum Mass U-235 Maximum Muss
{speciiied {weight percent {kg) U-235 Per
geomelric shapes) U-235) T Package (ka)
T Per Convenlence Per Package
Can :
N (TR e T
@\ ._,yv i 8res 100 ULER _ -85 25. 000 0815 cod)
N - S g W N :
®n__, cylinders 5100 .+ 80 /& ol o HEOSBI0mO| | R6%IE0n
| sq.Bars <1003 | 6.0 10.000 Qgg 000 18.000
n; 23, &ot 8.286
Stugs %0 oo e 5585
”m’J‘I * - . , - { ,ﬂé .
Slugs ;i{.gj}w Foa 75778 a@% i i XL
Slug P £ VoL 1sed /AL 3478 Seacer vep'd
{h) 7 !" or melal spd a!tevde e’ able Z. Uranjum

‘3‘m<en'me§8 massimis are speamed i

metal and aﬁoy pleces. s}us*i’i » x.e asu g;eé @ﬁraﬁu ratio of ‘;;m greater than -
y mmggh a«

1.00 a’/g G must not m:ff (O ﬁﬁ%mg fﬁ‘é}sh sieve. Particles and

small shapés that @
wires, are N p@rrm

> "1‘“' % mm,vm*w
”‘ ealed

;,s pOWd'é? s, foils, turnings, and
ner ud’f}w F an inert cover gas.

Uranium méleral or‘a ) mmm in-gontact with water is not:
authorized tok whznp@d W IR e - ‘flf}’"
xf"' L _;‘ £ '
Table Z ;Oadrngi,_smﬁs for Solid Metkir Isz%ﬁv in thﬁfcm E}éfihed as Sroken Malal
Uranium Enrichment. - ,»‘* With Spacers a:«& : No Spacers
faveight péroent Us 31 e, Maximum M' 56 Maximum Mass U-
| 235) vy <338 (kG 235 Per Package
) kg)
- Per Convenience Can Per Package tea)
>.95and £ 100 0.0 0.925 2.774 Spacer req'd
0.4 1549 5548 7 Spacer req'd
08 2P T Spager req'd
: , 3.083 ¢.2%¢
; ' _
' o 2.0 4698 4,629 +4-087/3.872]  Spacer reqd
gl i v il " L G s § - N :
\ 32 ?.323% 24.969 Spacer req’pf
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& RIS SRER ‘ € OUCHETIRMEER 1 o POCHASE IURNTIIGATION MOMBER. | PAGL Paocs B
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S0} Contants {continued}
Table 2: Logding Limils for Solid Melal gr Alloy in the Form Delingd ag Broken Mstal (Continued)
Uranium Enrichment With Spacers No Spacers
{weight percent U- Csi Maxirnum Mass Maximum dMass U-
235) U-235 tkg)’ 235 Per Pockage
T - : {ka¥ Spacer req'd
Per-Convenienge Per Package
Can :
> 90angd 585 0.0 L4373 172 2633 2.516 Spacer req'd
04 e 2;% » S22 G184 Spacer req'd
P 3 I 53 N s . R
e Fooos . Y %g?ﬁ N & {5 A0,549 Spacer req'd ;
I B ’;" %Mw g 1:,“ )
@“m _.28 ;ﬁ i el i) Zse%! © Spacer req'd mi ‘
| » 90 And.$ 90 ol 8833 111 25002337 | Spacorreqd |
7 o R .
si%" e 5 560 W Spacer rag'd
e = . - .
X for OB : &"'gé Spacet req’d
@m o Spacar req'd
B " % i " ‘1""""""
>702n0 $ 80 Zaas
.92
Spacerreqge-
| o
. ‘ y‘::! ,;ﬂ G 4 " l%‘ A ~
>80 and £ 70 60 ‘s o885 1,732 965198 =849 3. 249.
T = PO - :
0.4 gasgaseil V" 1234612990 oo soud
i i
@ : 0.8 6.931 20.793 (36246 3,696
\ 2.0 - 3am 24.692 24682 2/, Yoy
, , 7]
£60 0.0 3718 rgu 11,957 sgu 5.576 kU
. - 14,
0.4 9.68% vou 28 83 vqu A Zh%qu
@ 6.8 v5.773 kgU 35.320 kgU 28 &lheu
O \'\\__,_\M' 2.0 11,773 kgU 35.320 xgU 35.320 kgU

* Al limils are expressad i kg U-235 unless speciied as kgUl, which means kilograms of total uranium,
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{2} Uranium as oxide, which may Indude UQ,, UO,, and U.O,, packaged in slainfess-steal, tin-
plated carbon steel, or nickel-alioy convenience cans, or palyethylene boliles/ The physical
form of alt contents is donse, lopse powder which may contain chumps and peliets. Moisiure
contem in oxide s limited to ,nggh { percent water, Carbitle compounds arg not authorized.

- The mass limit shall be 24,0 kg of oxide, with a maximum mass of 21.124 kg U- 235, with 3
@Mﬁ:e maximum uranilan earichiment is 100 weight percent U-235. No spacers are
C yequited m the containment vassel,

54b) Contents (continued)

{3} Solid uranyi nitrate in the form of uranyl eitrate crystals, [UCHNG: »H,0, where xis < 6).
Uranyt ni t:_r _go s@ais muq be comam m a v%igchﬁsr canventence container (such as

polyetffiehE ﬁ?z CS! of urany! nitrate crystals, with'a
w:lh a

N7
maximum m’a\s‘: of BRITILM. Dranium. enrichment is 100

“TUEIGTE percent L ».«1%3, ANO spacers are requiyed in th aq‘mmem vessel

{43} Unirradiated T%Eéﬁ. fuc! elemars and pollels {ssclions) 7@%@! is composes of man&um
zirconiury hrydice {JZrﬁ} The uranium conceniration in the %@%‘h} a nominat 8.5 weight -
percent, ang%ﬁ* makimun 1o Zr ratio in the fus| :&Q:Q,w'!m, raximum uranium enrichment.
“is, 70 weightbércent U-«? r”Tne fuel sections 'sy ffem any /L\;hr&e types of fuel I
slements: Ftandard i uelEl “;ems msa}:mtantg%‘ ;%w-nciard fuel clemknts, and fuel follower
contrel rodsy” The {L?‘Viﬁﬁ& sianéax arigd gk Gmented !ueﬁ&émems is @ nominal136 -
grams pey elemeni, 2nd e e Lé‘z fhidseddr., nel;fcgﬁwez control rogs 15 & nominal 192 grams .
per elemenl, Each fz’rg! efém mamc ihr xé?ysedsans eitherslaintess siee! or
ﬁ!ummum%'f or a{ d’ad erianis’d ésg;@gﬁsey 15dpches in fength, with
sections appipsinme e dcarﬂs‘far of tha fuel is 1.44 inches
for the stanBard and: i3 incheldor the fuel follower cantrol
:ods The fughe ometﬂfgu «md %ec(xorﬁ? 8 Tgedwithin stam}ef:s steel or tin-plated carbon

eef con femen@aans Disassembles fua%ésem iis are to Shpackaged with a maximum of

i?zme fuel sectionisior three fuel efdmenis’” er mnvenenwﬁ%ﬂ Fuel secticns from ditfereny
fuel elemenis may rgf‘be mixed within a single coﬂvemeﬁde can, A maxirum of three
convenience cans with ctsaﬁsscmb!ed fuel elernenis may  be loaded inlo 2 single packag&
Threc stainless steel or aluminumiciag: selanients) With crimped eris are to be packaged ina
single. wnvemmca canwith a m"a‘&:mu??h of ohe can per package. No-spacers are roqurrpd
" The maxirnum guantity of fissile material per package is 408 grams U235, The CStis 0.0.

«

6.  The veni holes on the ouler steel drum shai be capped closed during iransport and storage fo
preciude entry of rain waler into the insulation cavity of the drum.

7. _Content forms may nol be mixed in a single £5-3100 containment vessel,

8, Any combination of convenience can sizes is allowed in @ single package, as long as the (otal height

of the cen stack (inchuding silicone rubber pads and spacers, if required) does not oxceed the inside
working height of the containment vessel {31 in}. Any elosuie on the conuenignce can is aliowsd.
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e

@, Emply convenience cans, spacers, silicone rubber pads, andior staindess-sieet s scrubbers {i.e..
stainless steel ttimmings that-act as dunnags) may be used lo fill the void space in the containment
vessel Emply conveniance cans must have a minimum 0.925 in diareter hoie through the lid,

1. The conlenis and e convamence cans may be bagged of wrapped in polysthyiene o
contamingtion central provided the limits of Condition No. 5.(b) are met.

11, Transport by air is nol authorized, except for shipment of unirradiated TRIGA fuel pellets, as
described and limited Iy Condition Mo, S{b}4}

12, In addition lo the requirements of Subpsri G of 10 CFR Part 71

{a) The packaqe shail be prapared.fo a@? ' eﬁand%fei‘é;ed in accordance with the Package
Operations in Seclion 7 of t&ge\apﬁz I¢ation, as s ot

{b} Each package must mﬁ”‘ai the Acceplance Tesls and P.mmxena%ée ﬂmg ram of Ssciion 8 of the
application, as sua@mnieﬁ
s*“‘?f‘*

13, The packege au%hm{é’éd by t’ms ?.;edii cats is herehy appraw;df for: bsa um‘*ezr the general license

provisions of 10 CPRT1.17. St i * e
- AP y
14, Ravision 6 of is‘ns;g;gr;g% . ] ur;g;‘}’_gagiya' ¢ :ﬁ%}
i,,s-a i
>
v.}*«
XM

BWXT Y. 2. L. l .C.. sunpwment:, d,atad Amiu;’ Méyz \ugust 15, 20@3;« nd Jeanuazyq February 8,
March 20, May 8, June 6, July 18t A@gxzs' 21 and 24, and Oclober 48,»229&6 and January 19, January 31,
February 22, Apni 1%, Apni! 28, ray 30, Juge 27 (? sum}»smerls O this date}, Augus‘ 8. 28, 30, Ociober 11,
ang November §, 2007, . h

e Vs
“ﬁ
o “u 1*’” ;{J’k

FOR THE U.S, NUCLEAR REGULATORY COMMISSION

////5//-.~

Robert A, Nelgon, Chiel
Licensing Branch
Division of Spent Fuel Storage and Transportation
Oifice of Nuclear Maleria! Safety
angd Safeguards




MARK-UP INSERTS FOR USA/315/B(U)F-96 CoC REVISION 8

A

{3.24 in« diameter € 425w}

B

(diameter = 3.24 in

el

>90ands95 . 32 8.791 26.373 | Spacerreqd

D
5 >80 and < 90 3.2 g 9.445 | 28334 Spacer req'd. |

E

s70and <80\ 32 9395 | 28184 ; 27892

F

560 and < 70 3.2 L 823 24.692 24692
G

<60 i 32 11.773kgU | 35320 kgU % ' 35.320 kgU
"

- Far oxides with measurcable carbon (such as skull oxides), the mass limit shall be 17.8
kg of oxide and 921 g carbon, with 2 maximum mass of 13,673 kg U-235, with 2 CS} of
0.0, '

I

- Also, a mass lifnit o1'8.0 kg of umm“} nitrate-crystals is allowed, with a maximum miass nt
3 768 kgﬁ,l! 235 and a CSL ot 0.0,



