
IDepartment of Energy
Washington, DC 20585MAR 1 2008

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 Departmrent 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:

" Revised criticality safety calculations and fissile loadings for all the authorized contents
of the ES-3 100,

" Revised Criticality Safety Index (CSI) for the ES-3 100,

* Revised quantity of off-gassing material that can be transported as packing material
within the ES-3 100 containment vessel, including a Teflon bottle as a convenience
container for the uranyl nitrate crystal,

" Revised concentration of carbon in uranium oxide shipped in the ES-3 100,

• Revised concentration of the neptunium-237 in uranium shipped in the ES-3100,

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

* 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 ES3 100 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.

Printed with soy ink on recycled paper
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If you have any questions, please contact meat (301)-903-5513.

Sincerely,

James Shuler
Manager, Packaging Certification Program
Office of Packaging and Transportation
Office of Environmental Management

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
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Z, PREANMBLE
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a4. ISSUED 0TO (,moe aqnc s,

U.S. Departmenl of Energy
Washinglon, DC 20585

b TITLE AND ID TIFICATI|M OF REPORT OR APPLICATION

BWXT Y-12, L.LC., appfication dated February 25,
2005, as supplemented

W4 ~5: ntr~~~ kpw -- erV.04~ 1 0O FR Pan. 71,a ap~~be arl prilfbe*

( () Pack)

(1)

(2)

;inq it

Model No.: ̀ S -3100 41

Descriptione
: ... ,;' ' ,•,,4 i# .•,.:• " ' - •

Th E S-,I • a- , Ih1i"approyQpa.ely -110 cm (43 in) in
assenib.ty and C-,nner tnt as,ýneL, , is p~ano msil dv te

d en an d s~o ~d2• by a cme ne. :tsed6&roLs neruhon:*absorber. C]aidog 2f7-~4. The

puwipose Of ite iS-:rOQ is to trans-&; "biik high enric.hf4anium in oxde forai, uranium
meta; and aloy, and iiranyl nitrate crysats.-

The outer drum assembly consistsri`if -SfIInf ed slainless sMeel, standard mif spec 30-gal
drum with an increased length, The volume formed between (he drum and the attached
inner liner is filled With an inorganic, caslable refractory material, KaOlite 1600', which is
comprised of concrete.end.verniculile. The Kaoite 1 6 0 0 TV acts a5 both a thermal insulating
and an impact limiting matefial

The containme4!w vessel is approximnately 82 cm (32 in) in ovemrall height a-d ' 13 cm (5 in) in
oveiarl diameter c d is roonstr•R•ed of 304L stainless stee!. The Containrnent boundary
consists of the 01 i xK thck contahun ret vessel body and the. lid assembty. The lI d assembly
cosists of a sealig id, a ckisure nu, a1id exte rnaI re!ai. in ring, which holds both the
assernbly arid clostue nut t{ogether, The douible ethytene-propy-ene elastorner O-rin•s n the
top flange ofdihe cor(.rmdnlý vesset permit leak testing of tthe containment vesse. The
maximum gross weight of the package, including contents, is 190.5 kg (420 lb).
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5.(a) Packaging (continued)

(3) D e1ionnngs

The Model No. ES-3100 pac~a~qe is censtwc•ted and assembled ir accordance with:

(i) 8SWXT Y-12, L.LC., Orawring No. W2E801560A037, Sheets I 1116,h 5 Rev, B.
'Con~oidaed Assearnbly Ors~ing-

I

(ii) 13WXT Y-12. LULC.. Drawing No. M2E801580A026, Rev. C.'Heavy Cani Spacer
Assembly.'

(Wi) Equipment Spcfcto JS-YW 0J8-01 ev. E, 'ES.3100 Containment
Vessel.

(iv)
(iv)~quimen~Sp~ifictio JS-MN3-01 8U.~CO~ Ki-3Q)Drtsebi

(v) Equi; 4ým¶p'

(vi) Eq~tipment Sip"

5,(b) Coontgt (TYPe. a o~n d oL,ý
Criti'colity Safety I~~ (Cvi, ) 0

hea ,,ad al nol e cre

'Manufacturing~ Process
ýSti~qpin~j Packa'ge,

i.Rev. 17$1"Casflng C~atalog ~jilo,
iq Pa cka%. t)

I

r~i~per and

bl nUL1,`!V eCfVS2 7yr

6,-' c oo V* -I 11 (eC-e

C4
Kt~l L e r L

~~~~~4 plttok~9 Q~;

Lfzi 14. 40
4,>0 aU

Bill:
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5.(b) Contents (cnrti•nued)

The lchcentrathr'n Iýmit of ranium ad transuranic Constituents shall be the following:

tSOt~pe Maximum Concesniration

U-232 1_19;'91W

U-233 0006 9:gu

1U-235 1.00 g/gU

U-236i$ U~Q/k

"/Wg1g 0; grams per gram of tolturaniirn '

bgigq go"-,p_• gam of lo•'al uranium ,--~

U ium i• meaa Z•a. n ti ,' pted carbon steel

fte m -axi mwT uranihm N.h ,t'l5

Pocar~e~l, atm P. Ai~ V- ýa~ý rcy.-'ruZ- in a c.,ordance wt

Sheý qutio fitssle rnated, in anyI' ~ ~ ro "fl lo0rmit, per package Irta
conlen, $Sp-sTust be betwt,.to wn";nience cans.

4

0) For metal andy in fie form of ;Od geonvI•tP•- pes, meetinq the following
restrictions, mass li•Ts are listed in ýTabt.e, . Contents not meeting the following
,estrclions must !ex hip' rl, rneol steG Condition No. 5(b)(1){ii)).

[•) Cylinders having -a diameter nu iotger than 3 in
(maxinmum of one cylinder per convenienrecan)

, Sq ua 'e bats havinq a r os section no a1eýE it n 2.29 in * 2.29 in
(maximum of One hav per convenience can)

C-
P) SkiZgs havinp dimiensions of 1t 5 in diameter u 2 in tall

(maximumrn of 1i sugs per Core, IcnCe Can)
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5.(bxl I Contents (confinued)

Tabil !: Loadinj Unints for Metal and Alloy in Solid Geometric Shape

SOWk u,;nw N ~ u- With Spacers

(specified (weight perce•t f(k)

geometric shapes) U-235)
Per Conklenience Per Package

Ca n

U-2?35Pe
Package (kg)

i

(A7A~ ~ 00I
'-', '

Oyli nders j 5 100____ ________ u
Sqý Bar$ S100~ 0.0 10,000 A)'v 00 18.000

slugs Weee oc~o

(ii~~~~d~~o~~ mal avena iWiiiT miis are spevsited :n Iame Z raniumn

y i~ nu~~ pi~~s rtoo~ greater, than
11,1 i6 Must n2'1s~ernog a IYi~( Q095m) sr- Ii teve- Particles andI

sr aliv~ ht drý pU~ti ols, turnings. and
wires, wl, tr noperrnillit'd urv le i eu r ari irr cover gas.
uranium~ rngft-'al 0.,l --A - it), ino nm 10 qAolct. withwalte is, not:
Authiorized t6.bl shirope1d a,~ 4~

I able 2- Woadingiii U fr solid Metý&* A" in thFrm Debhied as Stoken Metal

Ur~anium, Enichrnent With Spacers i No Spacers
(weight p~rcent U- (11 SM aximu amun't Mass, U-

245 TO_____ -i 235 Per Pack-age

Per Convenience- Can j Per Paaage _________

>_________ 9 5_a____100__0________,77___________

~' 9 and~ 10 0,00923 ?.74 Sacerreq
0,4 iS , 4 qSpacer reqd

Ole ________ Spacer req~d

________4,O 19A 7.~' 2-_______ Spacer req'd

________ 961?
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Contents- r x;t~ 7ue,

Table 2: Loadino Ujimis for SolicS Metal ot Alloy in the Form Defined as Broken Metal (Conlinued)
'2 2

Uranium Enrichmeflt
(weight perceni U-

235)
CS)

With Spacers
Maximum Mass.

1)23'5 (kg)3

Prer Convenience
C an

No Spacers
Maximum Mass U-
235 Per Pack~age
(kgr Spicer feq'd

Spacer reqki

Per PaOckage

9O0and S 95

> 7 rii.7 g

0.0 4-84- 11.11-7

0.4 _-s Z27 6~. 1 Pf Spacer req'd

0$ , i'-~' a,549Spacer req'd

____ 1__6 _ Spacer req'cl

________2 6epi.~ f SpacL'r req~d{ ~Spaer~r~m'd

~j 12~O~~- i261!, Spacer rleq~d

20 :, ;-;4f,4-47 k~e5~4
+ -.---,---.----. -~-~~-~.'----- ~ 7 .-. '----,---.~.-~. 4 -

Spacer reqkd
-----------

oo

> 0,1nd 70

11"- 0 0

'"A

A4I4 Hfff________

6ý931 20.7.93 1 3I

Vi kgUR1A~ gU U~7 kgU

0.8 ?73 qU 5-320 kgU Wk ~g UI
2 ±.0. 11,773 kgU 35.320 XgU 3 51 20 k U

AR isnff a e so gin 174k U-215 un sspecified as kUz which me'ss io s of total urnirurn.
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5ý'b) cotens (qoi r • 041
,-2) Uran um as oMide hic may •r•de UO, U0 3, and UAO-, pacrged mn s'ain ess-stee, Un-

plated carbon stee or nlzkel-alloy co-venience cans, or ppayatqytene bo.Les/ The physical
form of all conients is.dense, Io se powder which may contain ciumps and pellets- Moisture
content in oxide is limited to xrmeight pCrIcent water. Carbidecompounds are not authorized.
The rnmss limit shall be 24,0 kg of oxide, with a maximum mass of 21:124 kg U-235, withi a

H OSi of 0,0, The maximum uranium enrichment is 100 weight N~rccnt U-235. No spacers are
requrre the contai •ment vessel

(3) Sol'd z anyl nriý a I toe form of uranr : Lu crystals, UO NN~ :.*lO, where x is s
Urany) niace. Lis must be containr ia ivcoenience container (such as

et~~~ Iirib e~n~f urarty nitrate crystals, with am ax i ýn' o r ++eoa 3ls,
A-6 e~~i 8nXIMUM. uranlium.enrichrnent is- 100

(2wrgn percent t-z• dspacers are requtred lb 4hbtlnrnent vessel

(4) Unirradiaed Te A N u4 et, tetmis and plctets (ssecaons). Tue is composed of uranium
zirconium hy • (UZ&, The uraniu ; co <centrahon 1n n ris a norminal8:5 weiqh

per~e an~t rn~ir k o irti tQin he fue j'-r2.Q..4I AXý- imun uraniUM, enri tment:
is, 70 weightrcefit, T hPe fuel setCIionsf , any o!:4hree typesof'fuel
elements: 's0enandard fel1 ts, riist•.nt~d • ard fuel clrnts, and fuel follower
control o•ose The U-2354% sta'c rent eue ements iS a nominal136

XI _viaif ercontio rl is a nominal 1 12 grams
per eleme-ah l e, n+ th+e! U ne etn stainless • teet or

a~unrtvm~!~dor ~ f& ~ pp~il~y ~ir~hesin feng~th. wt
5pj"e diameOr of the fuel is 1-44 inches

for the 4lanr,6;4 a.d"jýi:' iriM fi i - I ai I d r , I-i4h for the fuel follower control
rods1 7 fulener sci oa pa .... thin tPIhless sleet. ortin-pled carbon
steel ¢on'venlei car~s. Ois s~e1~f~d tue em•,jare to 6;packaged with a maximum of
three fuel s-c io-S{r three fuel con'ieni--n n-,. Ftael secttons from dillerera
fue- elements -ayt•prbe mixed witn a sngte convenj,56d can. A maximum of three
convenience cans witt{ disassembled fuel elements Mra. be loaded into a single package.
Three slainless steel or alurlnumce menls ,ith crimped ends are to be packaged inha
Single onvenieRnce can with a ffawxim& of,0re can per package. Nospacers are roquired
The maxirum quarntity of rissi!e material per package is 408 grams, U .235. -The CS! is 0,0.

ýPH4L~

7 One 0a ; he~Sof) a'• O r te dru sha be a• , ctosed dC`r n s poratsp and slorage to
preclude enry of rain water into the insua:ao-n cavily oi the d~uvm

7. Conternt forms may not be mixed in a single ES-3 100 containment vessel.

8. Any combination of -convenience can sizes is al towed in a single package l as tong as the total height
of the can stat (incudinq siicone rulber pads and spacers, if required) does not exceed the inside
workin~g hsigtht of he C•;ta~nr.T~nc vessel (3• in). Any d~sue oq the conenience can is aslowd

1%
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,'4 mpt con% en ..ec cas &;acers, dicn te as, andforT staia~eess-sleef scrubbers (i.e..
staiiniless steel tiimrninf~o that act as cdunria~je) mnay be used to fill the void space In the containment
vesset Empty Convanience cqns must have a minimumi 0-125 in diarneter ticie through the lid,

10- The contenits andI ltve cun 'arxiance catts ~nay be bagged or wrappe-c , r. py~athyiene for
cunainafltion Gwntr~tpovle the limfits 61 Condtiuoni No. 5.(b) a-re maelt

11. T ranr'i*sporl by air is not 3uthorized, except for tiJiiprnent 0, Unirradlatef I-RIGA fuel peiletfs, as
describe Warid limited In Qondition No. 5(bX,4),

12. Ln .2toi lo th'e reu "ennS of Squbptirl G of it C~cR Pa~i1 71:

(a) The package shall be prepare4jo, "f~ ek~~t~qn a ed in accordance wilh the Package
O)pe~ations in Sectfon 7. of t1.e fidaio'nassue fcd

(b) Eacti packaege mu, 7 r-, rthe Acceptance Tests and M2'lea1n:ezn r Pog ram of Section 8 of the
application, as saetd

The~pu kge ukhoqr1'(:d cyl4elificale isjereby approvedj lr 'se tq der the general license13.

14. Rev/ision 6 of thscE.

15. Exp~ratiin. date: ý(iI1 301,'iI

I

EWXT Y-12, L.LC., stupplernent sdped April 27, ' 26 B:Augqust 15, 2O05•:and January 9, Februiary6,
March 20, May 8, June 6, July 18 •,•qv-sý 21 and 24. and October 26b9b; and January 19, January 31,
February 22. Awit 1 iApril 26, Miay 30, Jun 27(2 supplemenls on thi• date), Avg ust, 8.28. 30, Oclober 11,
aiW iNvm.b~er 5, 2007. ý I

FOR THE U.S NUCLEAR REGULATORY COMMISSION

Robert A. Nelso,. ChMe
Licensing B&anch
Oivision of Spent Puel Storage and Transportation
O1fice of Nuclear -Material Safety

and Safegutfds

I FijiVul I IlibUf 711E1 iFuifiTTH~



NI~~~~~~~~~~) (7d~ I\ET O S/3~BLF9 *C R L\ SO

A

B

(dihlrnlter - 3.,24 ill)

C,

>90 and --95 32 8,791 26.373 •Spacer req'd I

D

>80 and~9 3,2

F

>,70and --80 3.2.

9445 4 2-334 Spacer req'd,

9,395, 28A184 27.692.

F

>6Oa&•7O3,2 823i 24-692 24.692

:560 1~2 11.773 kgU 3035.320 kgUi, 35320,kgU j

It

AgIo. a nmass limnit 0I 8.0* kg of uranvi nittat~c ystils is al Iowedl widi a maxim11um mass of
3.7 8.k 'J235ant i aCSL of 0.0.


