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Q ~  Immobilization Topics 

~ ~ ~ ~ ~ ~  ~" ~ ~. ~ ~ . ~  ~ ~, ~ ~ • ~ • O ~ c e o f F i s , s i l e M a t e r i a l s D i s p o s i ~ o n  

• Backgr0undon plut'onium disposition program 


• Progress since January 1996 briefing to N W T R B  


• Immobilization project overview 


• Immobilized form • 

- descr ip t ion  

- d e v e l o p m e n t  

- charac te r i za t ion  
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O~ Disposition Program Background 

~ * ~ ~ ~ ~ ~ ~ ~ ~ ~ • ~ ~ ~ ~ ~ * ~ O f f i c e  o f F i s = u ~ e  M a t e n a l s D ~ s p o s i ~ o n  

• 	 "Excess fissile materials pose a clear and present 
danger to national and international security" 	 [1/.94 
NAS report] . 

• 	 Permanent fissile materials disposition office 
established, reporting to DOE Under Secretary [P.L. 
103-337, 10/94] 

• 	 =1 believe that the dual-track approach for eliminating 
excess U.S. weapons plutonium stockpiles best 
serves our arms reduction and nonproliferation goals" 
[President Clinton, 2/97] 

O Surplus Plutonium 
¢ ,~ • • ~ ~, ~ ~ ~ * ~ • ~ ~ • ~ ~ ~ . ~ O f f i c e  o f  F i s s i l e M a t e d a / s D i s p o s ~ a b n  

:i:i:i:i:i:~:!:!:!:~:~:~:~:~:i :i:!:!:;:~:~:~:~:~:!:;:!:i:~:;:!:~:~.:~:~: :~:~:~:;:~:~:!:~:~:~:~:':~:~:~:~;:::~:~:~:~~:!:~:~:~:;:;:;:;:!: ":~:i:~:i:i::~::::-:-:-,-...,, 

;,~i~,i~,ii~ !i!~Ni~'~iiiiiii!iii~,i :::,,::,,::::::: 	 ~:,~::,~,::,,~ ! ' ~ ' , ' , ~  ', !il;,iii',i~,iiii~i,,',',~'~iii~,~,ii:~i'iiiiiiij,',iiiiiiiii,,i~,!!~,i!iii!! .......... 

~ii;ili::iii::i!ii;ii::i~i::!i!::::~i::!::i::!i!:i~!~i!~ii;~i~i~i~i1~i~N:~i~i;~iii~i~i~i~iii~;~iii~)ii~i~!i~!~i~.~!~:.~ii~1~!ii~i~i~)i~s~!~.~.~iii~i~iii~i~ :~::i::ili.:::ii::~!:i:::::ii~:;;;i~i::}!i~ 
.~:{:~:[~:[~:~:~:~;:~[~{~;~[? :~;{~I~:~]~{~:~::;:L.:.:.:...:~...,,:-:~ --~;:;:;,~:;:}:~;L~[{[~:~:~:~'~:~;;:~:;:~:~[~:~;{:::~::::{: :: -:::'.'~:i::::::.'~i!iii~iiiii!i~!:.~.i:.:~.:'!:[-:::!i:!-i-:":~}}~[~{~:~;~;~[. t~[[l~{~" :i:iii~iii-iiiiiiii~: 

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::/: 

;i.~i~!~.i!i~ii~i~i~ii~ii~i~i~!i~iii!i~!~!~i ........~!~i~.~i~i~i~i~i~i~!~!~;~.~ii~iiiii~i~i~iii~!~i~i~ii~i~ii~i.i~.~.~;~.~;~.~;i~;~.~.~;~ii!!!~!~S~yi~i~i~;i 

.... ~i~i:::!::;i':i?~,iiii'~'~:iiii~ii;ii:~:,i21~.? ~i!i~iiiii~i~ii!~;~.~;~;~..~;:~;~i~i~i~!~i~i~i~i~"~i~-~;~i~i~.~iii~ii~ii~!ii~iiiiiii~;~ii','~!'i;:','~iiiiiiiiiii!iiii~iii 	 ~;i;i}~i~!~ii~!i!~i~i~.::i~i~.i!!.~::;;~.i~i~.::i~.::i.::::~.::~i~T 

Weapons Gracle Pl~to.lum = . 2  MT ........ :"iiii;:;:!:ii!i!!!! -:i!i.................... - ii~:-ii!i!! Other  Si tes  0.2M1"~ 

T o t a l  5 2 . 5  M T  ~:i: ":" " 

• T h ~  k~tal mc/ude~ ~ 7 MTof~rradiated fuel 



@ 
@ Progress Since 1/96 TRB Briefing . 

~ * *~ ~ ~, • ~ ~ o ~, . ~ ~ • ~ ~ ~ ~ O f f i c e  0f F i ~ ' ~ e  • , 	 ,~,-,= Materials Disposi~on 

• 	 Hybrid approach for plutonium disposition [MOX fuel 
in existing reactors and Pu immobilization] picked in 
1197 record of decision (ROD) and based  on: 
-	 environmental analyses [DOE/EIS-0229] 
-	 technical,cost and schedule considerations [DOE/MD-0003] 
-	 nonproliferation analyses [DOE/NN-0007] 

• 	 Can-in-canister at Savannah River Site announced 
as preferred immobilization approach !n 5/97 [notice 
of intent to prepare tiered EIS] 

-. 	 ' ~  

O 
Hybrid Approach 	 " 

a • ~ ~ ~ ~ ~ ¢ ~ ~ ~ ~ ' ~ a * ~ " ~ • ~ ~ a O f f i c e o f F i s s i / e M a t e r i a l s  D i s p o s / ~  o n  

iDismantle Nuclear Weapons 

~Store Nuclear Material Components i  
, 7 ~  r 

i C___o.nve~ Nuclear Materiall Components & Prepare Materials i 

Mixed OxideFuel  ._ i lmmobilization in t , ~  

' . for Burnmg m - • i Glass or Ceramic [d~R ..~.~!.~.t.!.n....g...Ee...a..~..t.°...rr...... ' - - - - - ' T ' - - - - - - '  

Fuel _~ : " - i Waste Canister J 
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Immobilization Project Objective s 
. . 	 ~ 

a 	 o • o • a • o s • • • • e . Q ~ ~  • o • O f  F c ' e o f F t s s ~ M a t e d a l s  n 
. . 	 • . 

• 	 Project goal; Develop and deploy can-in-canister • 

immobilization by 2005 
O 	 Immobilized form that: 

- • - . . .  

-	 Meets the spent fuei "standard" 
-	 Qualifies for repository acceptance 
-	 Can effectively incorPorate Pu, U, and neutron absorbers as 

Well as expected impurities 
Immobilization process that: 

t -	 Meets ES&H and S&S requirements 
- I s  sufficiently flexibletoattain quality products while 

a.ccomodating available Pu feeds 

Facility concept that is cost effective and flexible 

l i l l i p , i i u l l  }1 T i~,1 

O 	 . .  "~ 

Can-in-canister •Immobilization approach 
• , " . j 

,0  	 ~, e o . o  • e ~ ~ • ~ t • e • • • • m • • om~ o f  F ' ls .s~  M a t e  ~ Dispos~on 
. . "  ." , . -
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0 Irnmobilization assumptions 

• • • ~ ~ ~ ~ s * • ~ . ~  9 ~, * ~ ~ ~ • Of f ice  o f  Fissi le  M a t e r i a l s D i s p o s i b o n  

• 	 Plan on immobilizing 50 MT Pu [pending decision in 
'98 on split of material to MOX and CIC] in -10  years. 

• 	 Incoming material will be unclassified and stabilized: 

metals, oxides, unirracliated reactor fuel. 


• 	 HLW canisters are available for plutonium mission. 
-	 -- 175 c a n i s t e r s / y e a r  [if  5 0 M T  in 10 years] 
-	 > 100 r/hr 30 years artier f a b r i c a t i o n  

• 	 Immobilized Pu/HLW canisters will go tothe.federal 

waste management system [once "qualified, by 

meeting all applicableacceptance criteriia] 


0 O Immobilization Project 

<~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ • ~ ~ t <~ ~ • ~ ~ Of f ice  o f  F i ~ e  M a t e r i a l s  DispositJon 

3/01 3/02 4/04 8/05 

10/9, ;O/0O I Construct ion 1 Startup
?L~ ~ I- Design J . 4  Hot 

P l a n t  DOGDRI Design-- J Pr,,l. I Final J / Opz. 

, . .=  T, ...T, • / 
. 	 Final Product Process Equipment Development__.J Pu-HLW Specifications 

RD&T ~iiii * l ,c..!=.~ . . .  

PreliminaryFomula~on SRS Immob. Dembs. I .Pla..ntS.Up.l~.~i 
| Final Plant 

i . ,  " :orm Development  1 Form,,~-t*o. Pr~p~ 
v y v ~ :

L'_~. 'iii ~b. F0-.'e'o~nc';; Test~.~ '" I
" J. TsPA wb,. ~ ,.po,.L,=.n.e .~ 
-- -- V Assess. Data • Appiicat:~on Data • . ~ /~proval 
Kep°sl!°rYJ Waste Form Quali f ication Process t 

" " 1 0 / 9 7  ~ u PDraftPiPS PIPS I:qCP Peel PIQR 
m m S~O0 8~)3 
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e mmobilizat!onTechnology
Selection 

~ • • ~ ~ • ~ s o ~ ~ . ~ ~ ~ ~ ~ ~ ~ Office of Fiss/Te Materials D i s p o s i ~ o n  

~ 1 . I " c r ~ n a  , ,  .FYS7 R & D Program Development of I 2 MetTles 
• Form Development 	 iSelection Criteria r ~  ~ 7/28-8/'22 

-	 Pt,i. U r,,otubild~e,s • 	 ' ~ TEPEvaluatton J 
-	 Impur i ty  tolerance 
-	 Therm stal~l~y Presentation I 3 ~ J versus . J 


to Technical I _  - - J Criteria Metrics J 

• 	 Characterization Evaluation Panel I Experimental I -	 Durabild'y in 

J it, Engineering Data 4 J
Re lx~ i t o ry  

• 	 7/28-30 / TEP  Report
-	 R a d  eCec~  

• 	 Fabrication Process 
-	 Pro¢. Parameters 
-	 F k ~ e t  

, .  I_  - '  I-...,-.,at.,-	 Scale-ability 

• 	 Preconceptual 
Engineering Study ReCommendation .L  

• Proliferation 
8/18-21 	 ~ 7 

Resistance 	 RecommendalJon to DOE: 
- L L N L  Recomd, Report 
- TIEP Report 
- PRP LI='. Report

10/96 -7/97 
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e }  R&D for Form Downselect 
~ • <~ ~ • • ~, • ~ • • • 	 ~ • e ~ • ~ • Office ofFisstTe MaterialsDisposfJon 

• 	 Forms developed to handle expected impurities in 

feed materials 

-	 approximately 90 glass and 30 ceramic samples with 

plutonium produced and tested 

• 	 Flowsheets/layouts developed and key process 

equipment evaluated 


• 	 Focus on ceramics as immobilized form based on 
-	 both glass and ceramics have the potential to meet mission 

objectives 
,- ceramics offer small to moderate aclvantagesin proliferation 

resistance, potential worker dose, and cost effectiveness 

jP 
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O Savannah River Site . 
- o 	 ~ . ~ ,e s i ~ • * ~ *, . ~. ,~ ~ -~ ~ ,b ~ O f f i c e  o f  F i s s i l e  M a t e r i a l s  D i s p o s i ~ o n  

• 	 Preferred site for plutonium immobilization 
-	 Leverage off operational Defense Waste Processing Facility 
-	 Backup site is Hanford due to planned HLW vitrification plant 

• Potential to leverage off planned Actinide Packaging 

" and Storage Facil!ty by expanding storage. 

• 	 Involved with LLNL in developing the immobilization . 


technology 
 -

• 	 Early demonstration of the can-in-canister technology 

is planned at SRS. 
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0 Irnmobilization Project Organization 
~ 	 ~ . o, ~, • e • e • • e ~ ,~ ® • • ® ~ O f f i c e  o f F i s s i / e  M a t e n a l s D i s p o s i b o n  

Repository 

PlantI Project 

['RR~ LLNL Technical A/E TBD 
Stabilized Pu 	 ~,D Lead I Program 

HLW Program 	 Integration

I 	 I
Iws.c I 
¢ 

Ceramic R&D 	 Ceramic R&D , Special equip. 
Process/equip. design/dev. 
RD&T wRh Pu Integrated hot 
Special equip. demonstration -
deslgn/dev. Immob. form Pr~ & conceptual 
Tech. transfer characterization eng. studies 

Project support 	 Project ~Jpt:~rt 
Operations, 
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