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Integrated Waste Treatment Project (IWTU)

History
 There is about 900,000 gallons of liquid radioactive waste stored at the 

Idaho Nuclear technology and Engineering Center (INTEC)
 The waste is the last remaining liquid waste that was generated from the 

recovery of Uranium from Navy and other Government Fuels
 Long history of successful waste treatment starting in 1962
 Over 8 million gallons of liquid waste has been treated
 Completion of the processing of the last remaining waste by end of 2012 

is required to meet the agreement with the State of Idaho
 Removes potential contamination source to the snake river aquifer 
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INTRODUCTION

 There are about 900,000 million gallons of Sodium Bearing Waste comprised of acid 
decontamination solutions that needs to be processed at INTEC.

 SBW located in three 300,00 gallons underground tanks
 Steam reforming was selected as the preferred technology to treat the waste, the 

THOR® process was selected.
 The waste will be treated as remote handled TRU waste
 Acidic (~2 M acid)
 Contain high levels of sodium, aluminum and nitrates 
 Low quantity of undissolved solids.
 High mercury concentration.
 Relatively homogeneous and well characterized
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Process



E1
02

00
30

20
BD

S

55

Pilot Plant Testing

 A 1/10th scale pilot facility was built at Hazen Research in Golden Colorado.
 All process units were included in the pilot facility except the packaging system.
 A total of 7500 gallons of simulated sodium bearing waste was processed.
 The testing demonstrated integrated operations of the facility and provided information 

to the design team.
 A second phase of testing also completed.
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Pilot Plant Testing
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DMR Inputs

 SBW feed
 SBW feed atomization
 Coal 
 Fluidizing gas

• Steam
• Oxygen
• Nitrogen
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DMR Reforming and Reduction

2 NaNO3 + C → Na2CO3 +NO + NO2
NO2 + C → NO + CO

NO2 + H2 → NO + H2O
NO2 + CO → NO + CO2

2 NO + 2 C → N2 + 2 CO
2 NO + 2 CO → N2 + 2 CO2
2 NO + 2 H2 → N2 + 2 H2O

CxHy + x H2O → x CO + (x+y/2) H2
CxHy + 2(x-y/4)H2 → x CH4

CO + H2O → CO2 + H2
C + H2O → CO + H2
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DMR Product

•Primarily Solid Alkali Carbonates and Aluminates.  
•Other Metals Form Oxides and Spinels.
•Water Soluble
•HMPD ~250 micron
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PGF Product

•Fine powder.
•Similar composition to DMR product.
•Accounts for ~5% of solids produced in the DMR
•~20 micron
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CRR Inputs

 Process gas from DMR/PGF
 Coke
 Air/Oxygen
 Bed media (Alumina) and aluminum-hydroxide
 Water spray (not normally used)
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CRR Oxidation

 CH4 + 2 O2 → CO2 + 2 H2O
 2 CO + O2 → 2 CO2

 2 H2 + O2 → 2 H2O
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CRR Solids

•Alumina and Coke Bed
•Permanent Bed.
•Low elutriation of Alumina Bed.  ~5 lb/day
•Effectively destroy CO, Organics, and residual NOx
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OGF Product

•Primarily Carbon (~90%) with some alumina carry-over.
•Very fine particulate. ~20-30 micron
•Produce ~2 lb/hr OGF solids.
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Integrated Waste Treatment Project (IWTU)

 Objective:  Treat ~900,000 gallons of remote-handled liquid radioactive 
waste to a solid final product
 Project statistics

• Concrete: 7,050 cy
• Rebar: 1,200 tn
• Steel: 1,565 tn
• Pipe: 10,975 lf
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IWTU Accomplishments (Oct 2010)

 Pipe fabrication and installation (treated water, instrument air, chilled water, 
steam/condensate, nitrogen, etc.)
• Mechanical Building – 95% complete
• Process Building – 88% complete
• Off-Gas Building – 87% complete

 Installation of electrical grounding, conduit, wire, cable and cable tray
• Mechanical Building – 96% complete
• Process Building – 83% complete
• Off-Gas Building – 90% complete
• Product Storage Building – 42% complete

 Physical completion: 88%
 Project completion: 90%



E1
02

00
30

20
BD

S

17

IWTU Accomplishments

November 2006

February 2007
May 2007

August 2007

October 2007 December 2007
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IWTU Accomplishments

March 2008 June 2008
Sept 2008

January 2009 April 2009

May 2009
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IWTU Weather Enclosure Removal
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Massive Re-bar and Steel Structures
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IWTU Accomplishments

July 2009

September 2009
November 2009

January 2010
March 2010

May 2010
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IWTU Accomplishments

June 2010

June 2010
June 2010

July 2010

July 2010
July 2010



E1
02

00
30

20
BD

S

23

IWTU Accomplishments

Sept 2010 June Oct Oct 2010

Oct 2010

Oct 2010

Oct 2010
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Application of ASME B&PV Section VIII

 Extremely thick sections (1.25 to 2.5 inches) 
of Haynes 556
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Complete 
system testing

Implement
DSA/TSR

MSA & N2
Integrated Plant

Correct MSA
Pre-starts

Corporate ORR

Correct CORR
Pre-starts

Department of
Energy ORR

Correct ORR
Pre-starts

Implement 
Transition to 

Operations Plan

Operate 
on simulant

H2, Hg, NOx

Introduce 
hazards

Comprehensive
Performance test

* H2, Hg, NOx

Introduce 
Hot Feed

H2, Hg, NOx Rad

CD-4

*Required by the State of Idaho (regulatory), not required by DOE

Compression actions to achieve IWTU hot start
IWTU Planned Sequence
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IWTU Operations

Will process Sodium Bearing Waste for 15-18 months
Waste form will be loaded directly into a through-the-pintle RH-TRU 

canister 
 Produce approximately 700 canisters 
Waste form characterization will be by Dose-to Curie calculations
 Canisters will be stored in a 4X4 array filling 44 concrete vaults while 

awaiting shipment for disposal
 Vaults will be stored on-site in Product Storage Building
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Questions and Answers

 For additional information Contact 
 Steven Bates

• 208-533-3799
• Steven.Bates@icp.doe.gov
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