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SBW Treatment Design Requirements

É Waste Feed
-~900,000 gal of Sodium-Bearing Waste (mainly nitric acid, Na, K, Al) 

-Throughput: nominal 2.5 gpm, process in 15 months

É Facility Construction
-Process: THOR® steam reforming

-Above grade steel outer buildings

-Process equipment installed in above grade concrete shielded cells

-Cell shielding designed for calcine source term (32ò concrete)

É Waste Disposal
-Dry, solid carbonate-based waste form

-Package as RH-TRU in RH-72B canisters (50 to 90 R/hr)

- Interim storage during shipping to WIPP (preferred repository pending 
regulatory approvals)
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FY 2009 Congressional Budget Request, 2/08

òThe Sodium Bearing Waste Treatment Project at Idaho has 

been recognized as a òmodeló project by the Defense 

Nuclear Facility Safety Board (DNFSB) for its efforts to 

integrate safety early in the design and critical decision 2/3 

per DOE Order 413.3A. The FY 2009 funding request fully 

supports this project.ó
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Project Execution Approach

É DOE Integrated Project Team formed within one month of contractor 

team established

-DOE Federal Project Director in place before ICP Contract transition 

completed

-Meetings with IPT and contractor team conducted in open, collaborative, 

manner (common goals and objectives)

É Preliminary Project Execution Plan at CD-1 split into a DOE-owned PEP 

(over-arching, description of approaches, scope, strategy) and a Team 

Execution Plan (contractor owned plan to implement PEP)

É Early interface with DOE-HQ, DNFSB Board and Staff

É Contractor team staffed with experienced management in DOE Projects 

and Operating facilities (significant nuclear safety background)



5

Project Execution Approach(cont.)

É Process Hazards Analysis prepared prior to CD-1 submittal

É At time of ICP Contract Award, CWI team had prepared more 

than sufficient design to support CD-1 for treatment option 

described in CWI bid proposal

- ñThe type of facility and technology to treat sodium-bearing 

waste was determined with award of the Idaho Cleanup 

Project contract in FY 2005éò FY 2009 Congressional Budget 

Request

É DOE IPT meets weekly, chaired by DOE FPD with participation 

by contractor team

É DOE-EM PDRI matrix set expectations for Critical Decision 

readiness
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Design Engineering Approach

É Integrate Safety, Design, Testing, and QA to ensure design inputs and 

outputs are correct and well coordinated and Integrated Safety 

Management is implemented

-Dedicated Nuclear Safety Function on Project Team

-Dedicated QA manager in place and providing leadership for all aspects of 

Project

-Formal QA program established and implemented for the project team members

-Project team ensures coordinated reviews of design inputs and outputs by IH, 

RCO, Fire Protection, Operations, and Safety (Industrial and Nuclear)

-Engineering Scale Test Demonstration Program builds off prior small scale 

testing by DOE and successful operating Studsvik facility in Erwin, TN

-Use of industry experts and review teams in Seismic Design, Soils and 

Geotechnical science, ARF/RF, Seismic Design Basis and approach, nuclear 

processing plant design
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IWTU Requirements Flow Down
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DBAs and Associated Safety Related SSCs and 

Administrative Controls

Active Passive

Tanks and Piping ã ã PC-2 DF

Ventilation in operation ã ã PC-2 LCO

Process  cell shielding ã ã PC-2 DF

DMR vessel ã ã PC-2 DF

Ventilation in operation ã ã PC-2 LCO

GAC Fire Protection 

System  ã ã PC-2 AC

Off gas cooling ã ã PC-2 LCO

RSS temperature 

monitoring system ã ã PC-2 LCO

Off gas ducting ã ã PC-2 DF

Vessel and  Piping ã ã PC-2 DF

CRR temperature 

monitor ã ã PC-2 LCO

O2 monitor ã ã PC-2 LCO

CRR cell shielding ã ã PC-2 DF

Ventilation in operation ã ã PC-2 LCO

Rapid shutdown system ã ã PC-2 LCO

Personnel fire protection

Primary confinement
Contamination control, passive 

secondary confinement

Secondary confinement, 

personnel shielding

Heat removal

IWTU Process Facility

Waste Feed Tank 

Breach

Accidents

Hazard Category 2

SSSC DID

Performance Expectations

 Preliminary Documented Safety Analysis SSC Information

DMR Breach 18/0.01

6.5/0.0036

Process  cell shielding ã PC-2

Function

DF

Primary confinement

Contamination control, passive 

secondary confinement

Secondary confinement, 

personnel shielding

Equipment/Structures

SSC Type Unmitigated 

Bounding 

Dose  CW/MOISSC TSR

NPH Performance 

Criteria

Off-gas System 

Fire

0.058/5.2E-6        

26/0.012 

mg/m 3

Classification

ã

Monitor off gases to prevent fire

Primary confinement

Shuts down feeds/starts N2

Monitor O2

Primary confinementCRR Vessel 

Deflagration

Monitor temperature

Secondary confinement, 

personnel shielding

Contamination control, passive 

secondary confinement

21/0.012

N2 purge ã LCOã Inerts atmosphere PC-2
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DBAs and Associated Safety Related SSCs and 

Administrative Controls

Active Passive

Vessels, tanks, and piping ã ã PC-2 DF

Process/Packaging Cells* ã ã PC-2 DF

RH Canisters ã ã

Storage Vaults ã ã PC-3 DF

OGF or 

Downstream 

Deflagration** Valve Interlock ã ã PC-2 LCO

Power Loss UPS for DCS ã ã PC-2 LCO

DMR/CRR Cell 

Deflagration Carbon addition lines ã ã PC-2 DF

All RSS manual cut switch ã ã PC-2 LCO

Inventory control ã ã NA SAC

TSR-100 ã NA LCO

TSR-100 ã NA ACs

Deflagration/                 

Breach/Process 

Overheat Access control ã ã NA SAC

Process shutdown Nitrogen supply cylinders ã ã NA AC

 Preliminary Documented Safety Analysis SSC Information

Classification

Hazard Category 2 Performance Expectations

TSR

NPH Performance 

CriteriaFunction

IWTU Process Facility

SSSSC

Support N2 Purge

Reduces Worker exposure

Administrative Controls

Protects analalytical 

assumptions (MAR)

Initial condition

* Transfer bell, Vault loading area, 72B cask and adaptor also provid shielding features during routine operations

315/0.18

Design Basis 

Earthquake

Confinement of carbon dust

All

Ensure SMPs are in place

Accidents DID

Equipment/Structures

Prevents both valves from 

opening simultaneously

Primary confinement

Shuts down feeds/starts N2

** RSS Failure Analysis

Primary confinement

Secondary confinement, 

personnel shielding

Prevents interuption by 

transients

Confinement, personnel 

shielding

SSC Type

SC

Unmitigated 

Bounding 

Dose  CW/MOI
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Project Timeline

ÅCD-0 approved in January 2005

ÅCD-1 approved in August 2005

ÅActing EM-1 issued memorandum for SBW Treatment Project in February 

2006 to address risk mitigation scope 

ÅDesign changes to accommodate process flexibility

ÅAdditional pilot plant testing (mineralized form)

ÅAdditional seismic performance for future missions

ÅPreliminary Documented Safety Analysis (Rev. 0) approved in May 2006

ÅCD-3A (Acquisition Strategy, LLP-1) approved in July 2006 

ÅPilot Plant (1/10th scale) carbonate testing conducted December 2005 through 

June 2006. Final Test Report issued August 2006

ÅPilot Plant mineralized testing completed in December 2006.  Final Test Report 

issued July 2007

ÅCD-2/3B approved (additional LLP and Early Site Work) in January 2007

ÅCD-3C approved in August 2007
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Details of Scope Revision

É Mitigation of program regulatory risks

-Additional footprint and piping for Carbonate recovery equipment, 
should the repository change from WIPP to Monitored Geological 
Repository (MGR) (stub outs only)

-Additional footprint and piping to produce a MGR acceptable 
waste product using mineralized feed (stub outs only)

-Added test program at Hazen for mineralized product

-Process and packaging cell enhancements for future missions

ÅDesign process cells to PC-3 requirements

ÅThicker shielding

ÅSelected 2 over 1 upgrades
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Reviews and Assessments FY06

É Independent Review Team September-October 2005 for original CD-2 
submittal (prior to DOE Risk Mitigation scope change)

É CWI management briefing to EM-3 on Risk Mitigation proposal for DOE 
managed risks in December 2005

É January meeting with Dae Chung for scope of modifications to original 
CD-2 submittal for DOE risk mitigation

É DNFSB Briefing in March 2006 for design and safety basis approach

É DOE-ID Assessment in March/April for implementing safety into design

É Preliminary Design Formal CWI independent review in April with DNFSB 
Staff observing

É DNFSB Staff review of IWTU ISM and design implementation in May

É Green Team òNecessary and Sufficientó review in June

É Independent technical review of testing and technology integration into 
design (DOE-ID Sponsored)

É DNFSB Staff teleconferences and meetings (various)

É DOE EIR of Project Performance Baseline (CD-2) in July 
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INTEC ðIWTU Facility Location
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IWTU Steam Reforming Process Overview


