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HLW Treatment Program Purpose

High-Level Waste
Treatment Technologies

Develop and demonstrate safe, cost effective,
and environmentally responsible methods for the
conditioning, interim storage, qualification, and
final disposition of INEL high-level waste.

Presentation to the
Nuclear Waste Technical Review Board
June 6, 1995

W. B. Palmer
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HLW Treatment Technologies Development Systems Analysis

+ Systems Analysis + Define problem and estabiish program goal

+ Process Development « Determine functional requirements

+ Identify altematives that meet the functional requirements
+ Develop and evaluate alternatives

Recommend preferred altermatives for implementation
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Comparison of Separations
and Direct immobitization

Option 10 Cost-Time Profile

459

400

LLW Growt
(FUETAP}
8,714 mt
$399

00&D
WHAW Disp
O LAW Disp
w Storage
» 250 O Operating
g # Phase it Constr

Laast Costly Option 10 = $ 2329 |
LLW Grout (FUETAP)
HLW G HLW Glass

Ceramic
21 m
$1373

200 G Phase | Constr.
& Development

Least Costly Option 27 = §
HLW Glass Caramic

1995
1997
1999
200t
2003
2005
2007
2009
20
201
20t
200
200
2023
2025
2027
2029
203
2033
203%
2037
2039
2041 ]
2G4 s
2045
2047
204¢
bt
&

Al costs are in iiilions of Doliars

Treatment Options Selected Calcination Technologies

+ Continued Calcination to meet near-term requirements High-level liquid waste/sodium bearing waste (SBW) blend
»  Replacement of some liquid tankage . Aluminum nitrate/SBW blend
* Implementation of new technology to meet ionger-term Sugar/SBW bilend

requirements

Calcination of SBW at higher temperature
- Waste separations into high- and low-activity fractions

- Vitrification of high-activity waste (HAW)

- Grouting of low-activity waste (LAW)

INEL



Separation Technologies Tested

* Freeze Crystallization
*  Precipitation
* Radionuclide Partitioning (selected)

Jdium Extraction

s  Pyrochemical

HAW Vitrification Technologies Tested

* Glass Ceramic

* Glass (selected)

INEL

Radlonuchde Partmomng

Separation of strontium using crown ether extraction

exchange

Separation of transuranics using the TRUEX extraction
process

Glass
Glass Ceramic

Grout (selected)
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Lo - _ N 1
--------------------------------------------- vy
Radioactive 1 :
Ligud ! ﬂ '
Wuu i ["I“PI I LAW, > L !
: Scparauons i AR LAW [atenm : \
Ennhn Facum Stofage Faciluy
Taok Fn'- - Aoty Grout Plant P 3 |
! HAW . F
i ) ! '
i )
HAW Accumulstion LAW hual
_ i for Vitnfication E “tﬂa’fm
Dlmlm H ! £ B S,
i :
[ R, i\
Remeval T
Cnlcmel ;
CAN
\ ) Lo |
Vitrification HAW Intenm
N1 Y Plant Storage Facility
Existing CSSF's !
{CIIIIiPhasel i Phase Il

Separation of cesium using ammonium-molybdophosphate ion
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LAW Immobilization Technologies Tested




