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Idaho Cleanup Project

Calcine is Solidified First Cycle Raffinate
from Former Reprocessing of Spent Nuclear Fuel
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Idaho Cleanup Project

Calcine Solids Storage Facility (RCRA Permitted)

Total: 4,400 m3
of calcine waste

(INEEL/EXT-98-00455, Rev.4
[Staiger and Swenson 2011])

Calcine Volume: E'ﬂ E’?
Usable Capacity: 227m 850 1130 m*

Calcine Volume:
‘ Usable Capacity: = 486 m? 1,010 m?® 1,506 m*®
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Idaho Cleanup Project
Calcine Solids Storage Facility




Idaho Cleanup Project

Calcine Disposition Project Scope

* Design and construct processing facility using existing
facility (Integrated Waste Treatment Unit) to the maximum
extent practical

* Retrieve and transport 4,400 cubic meters of calcine from
current storage in the Calcine Solids Storage Facilities

e Treat calcine to meet revised LDR requirement
 Package resultant treated waste form in canisters
« Ship for disposition or storage outside of Idaho

F

3 U.S. Department of Energy 5
Idaho Operations Office

T O
s (m)
Al [*
by
&5




Idaho Cleanup Project

Calcine Disposition Project Milestones

« Ciritical Decision (CD)-0 (Approve Mission Need) was signed June 29,
2007

 An amended Record of Decision (ROD) selecting Hot Isostatic
Pressing (HIP) treatment technology was issued by DOE on December
23, 2009, meeting the December 31, 2009, milestone in the Idaho
Settlement Agreement and the Idaho Site Treatment Plan

« Submittal of a RCRA Part B permit application for the Calcine
Disposition Project by December 1, 2012

 Submit Site Treatment Plan Schedule by December 31, 2012 to
include:

— Procure contracts

— Initiate construction

— Conduct systems testing

— Commence operations
« All calcine must be road ready in compliance with the Idaho Settlement
Agreement by December 31, 2035
.
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Idaho Cleanup Project

Hot Isostatic Pressing

e HIP in commercial use since 1941

« Commercial temperatures to 2,550 degrees C and pressures
to 60,000 psi

 Technology consists of a pressure vessel containing an
electrically heated furnace.

« Components are placed in a sealed can inside the
furnace and isostatically pressed with argon gas to . :
maX|mum denSIty Lab Scale HIP Can Testing Before and After

(AVURE June 2011)
« Temperature range for Calcine treatment 1,050-1,200 °C
* Pressure range for Calcine treatment 7,200-15,000 psi e
e
* Produces glass-ceramic waste form l

* Results in large life-cycle cost savings through final
disposition

Yoke

Upper

« Volume reduction expected to be 40% to 60% Enclosue
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Idaho Cleanup Project

HIP Treatment Process Flow Diagram

ey st 3 9
i
o | —- |
_______________________ RETRIEVAL
53 54 : o |
| | I RETRIEWVAL i i roG |
| FILTERS FILTERS
| | I TRAIN A TRAIN A |
TO IATU
| | | v exHAusT |
| | i I s - STACK |
LA
| | T FROCESS |
HEPA FILTER s
: | | TEAINGES TRAIN A :
|
aAc
| | | BED |
| | | TRAIN A |
| | ' |
| | : OFF GAS COOLER |
TRAIN A
1}
I I ' — |
| 3 | I |
| N | I |
| | iy e, | pmmmm————————— 1
FINES | =
| | RETURN ) Ira A I
I I TR B | Nox | — I
ScR
| | | TRAIN A [ k. y I
|
L i -1 | i I SHIPPING |
B I cAask |
= CRANE
I | ARGON LET-DOWN ! I
| g coNDENSER HEPA FILTER |
| | IN A |
BAKE oUT
BAKE OUT TRAIN A | I
| craoe — R (| (VT | e
TRAIN A | = |
I I - | |
: | *g | |
AMALGAMATION
[ o el it | PROCESS L e I
| 5.1 CALCINE BIN SET | | HoIST |
| | - |
: | [ |
| | HIGH | |
| PRESSURE | I
| arounD ARGON il 1
oz N e e |00 O < 2 -1 - —F————- —_—
TR i
A
| R
| A i |
we |
: _____ Y Y MACHINE |
HIP
| FURNACE |
| |
| |
| |
T i _
C- Y . . - | gl =
!‘ 5.0 RETRIEVAL ~!" 6.0 TREATMENT ——&—‘7 1.0 PAGKA@\NGA—\-‘f £.0 SHIPPING —==| 8
& SYSTEMS / 26 SUBSYSTEMS 7 SYSTEMS / 14 SUBSYSTEMS 5 SYSTEMS / 19 SUBSYSTEMS 2 STSTEMS /

N & SUBSYSTEMS J



Idaho Cleanup Project

IWTU Facility
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Idaho Cleanup Project

Facility Overview

Fully utilizes existing IWTU PC-3 cells for
HIP machines

Re-uses the existing IWTU canister fill
cells for HIP Can fill

Calcine Surge (day) storage and bake-
out cell within IWTU footprint

Packaging and shipping located in new
east annex
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PERSPECTIVE VIEW OF EXISTING IWTU WITH EAST ANNEX




Idaho Cleanup Project

Calcine Disposition Project Status

o« Completed HIP can qualification tests up
through %2 scale can (20 inches tall by 30
inches in diameter)

 Completed nine lab scale waste-form tests
o Completed furnace filter tests
 Completed HIP can profile testing

« Commenced HIP can modeling tests

e« Completed design at a level to support
submittal of RCRA Permit

— 45 system & facility design descriptions
— 1,060 drawings
 Completed material balance for process

 Completed and validated calcine inventory
and composition data base
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Idaho Cleanup Project

RCRA Part B Permit

The CDP Permit Application was submitted to the DEQ on November 27,
2012 as a new RCRA permit application following the standard application
format as agreed upon with the DEQ. Submittal as a new application allows
for a project-specific document that only addresses the future CDP units,
rather than modification to an existing permit which would then contain both
active units and future units that will occupy the same building footprint.

The application addresses the design for retrieval of calcine from the existing
CSSFs, transport to the CDP, bakeout, additives, HIP treatment, packaging
for shipment, and treatment of the process off-gas. Current storage of
calcine within the CSSFs is addressed under an existing RCRA permit.

The permit application also contains reports which detail the testing done to
date on the development of the final waste form, PE-certified design
information, risk assessment evaluation, and waste form and technology
readiness strategy plan.
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Idaho Cleanup Project

Next Steps

* The state will evaluate the permit application for
administrative completeness.

 |f the permit application is determined to be
administratively complete, the technical review
will be conducted by DEQ.

 DOE-ID will respond to any Notices of
Deficiencies or other requests consistent with the
permitting review process.
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