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Context

• Sandia National Laboratories (Sandia) is a member 
of the U.S. Dept. of State’s team, supporting Iraq’s 
decommissioning and waste management work

• Sandia has about 8,000 employees and Sandia is a 
“national laboratory” under the U.S. Department of 
Energy’s National Nuclear Security Administration

• Sandia has supported the Iraq NDs work since 2006

• Overview calendar year 2010 progress   
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2010 Workscope 

• Waste Management Training Program 

• Radiological Worker II training in Baghdad

• Help Setup Ground Water Monitoring Program   

• Supply Groundwater Sampling Equipment & Training 

• Draft Overarching Decommissioning Plan for IDP

• Draft Project Plan for Monitoring/Maintaining 
Underground Tanks containing Liquid Radioactive 
Waste

• Support IAEA Progress & Planning Meetings



Waste Management Training Program



Waste Management Training

• Provided radioactive waste management internship

• Two weeks, 22 February - 5 March, 2010

• Work with Sandia specialists (many with decades  experience) 

– Facilities, equipment, staff, procedures

– Characterize, condition, store or ship for disposal

• Dr. Emad, Director, Radioactive Waste Management and 
Treatment Directorate (RWMTD) + 2 RWMTD staff Mr. Amir & 
Mr. Mazin

• Last 2 days: MoST Deputy Minister Dr. Al-Musawi, Director 
General Dr. Ibrahim, Mr. Jarjies Adnan & Ms. Melanie Wong 
(IAEA) 



Sandia’s Radioactive Waste Management Facilities



SPRUNG semi-permanent buildings





Training at Sandia’s Mixed & Radioactive Waste 
Management Facility







Building Relationships



Radiological Worker II Training 
in Baghdad



Radiological Worker II Training

• Training site
– Al Rasheed Hotel in IZ

• 18-22 April, 2010 Rad worker II Class
– Course was presented in English
– Ministry of Science & Technology 
– Ministry of Oil, and 
– Ministry of Environment

• 25-29 April Train the Trainer
– Course presented by Iraqi instructors

• Discussion in Arabic
• Slides in English







Help Setup Ground Water 
Monitoring Program



Setup Groundwater Monitoring Program

• 4 m to groundwater (GW) under nuclear facilities at Al Tuwaitha
• In 2002, Iraqi Atomic Energy Commission began GW 

monitoring at Al Tuwaitha
• Assisting RPC in re-establishing GW monitoring program
• Goals:

– Determine if groundwater contaminated by prior activities, dating 
to 1960’s

– Determine if waste management activities impacting groundwater

• Sandia drafting GW Monitoring Program Plan
• Draft Plan to RPC mid-November



Draft GW Monitoring Program Plan

• Recommends program structure
• Personnel and skills for structure
• Equipment for structure
• Administrative processes for structure
• Draft Conceptual Site Model for Al Tuwaitha
• Recommended next steps
• Copies of SOP and FOPs





Supply Groundwater Sampling 
Equipment & Training 



Supply GW Monitoring Equipment and 
Training

• Purchased pump, tubing bundle, water quality 
meters (~ $ 25,000)  

• Cleared U.S. export controls and shipped to Iraq
• Trained Dave Kenagy & Dr. Abbas on how to use – 

7-9 Sept 2010   (merged training at Sandia with 
IAEA-funded RPC trip to U.S.)

• Dave and Dr. Abbas transfer equipment to RPC and 
trained RPC staff – 14 September



Pump, tubing and reel



D. Kenagy and Dr. Abbas 
being trained at Sandia



Interior Sandia sampling truck



Demonstration of video-logging 
monitoring well



D. Kenagy and Dr. Abbas training 
RPC on use of equipment 



Draft Decommissioning Plan for all 
Decommissioning in Iraq



Overarching Decommissioning Plan 

• Successful decommissioning requires planning
• Sandia drafted the Overarching Decommissioning Plan for 

IDP – overview of scope, goals, schedule, regulatory 
process, waste management …

• Process
– Outline at IAEA meeting May 2010 
– Draft Plan to IDP – 9 July 2010
– IDP updates & takes ownership – 15 September
– Sandia improves the “presentation” – 13 October
– Sandia supports IAEA Consultancy – 27 October 

• Iraqi Decommissioning Inventory and Waste Worksheet



Outline of Overarching 
Decommissioning Plan for IDP

1.0 Introduction and Objective
2.0 Iraqi Nuclear Complex Description
3.0 Decommissioning Strategy
4.0 Project Management
5.0 Decommissioning Activities
6.0 Monitoring and Maintenance
7.0 Waste Management
8.0 Cost Estimate and Funding Mechanism
9.0 Safety Assessment
10.0 Environmental Assessment
11.0 Health and Safety
12.0 Quality Assurance
13.0 Emergency Planning
14.0 Physical Security and Safeguards
15.0 Community Outreach
16.0     References 









Draft Project Plan for 
Monitoring/Maintaining 

Underground Tanks containing 
Liquid Radioactive Waste 



Liquid Radioactive Waste Tank Maintenance 
and Monitoring Program

• Approximately 30 tanks in 9 locations
• Half were not intended for long-term storage
• Drafted Plan to characterize, maintain and monitor 

tanks
• Eleven tanks pose the greatest risk because: no 

secondary containment (e.g., not inside basement) 
or they contain a substantial percentage of liquid 
waste

• Draft Plan in Sandia-internal review



Outline of Liquid Radioactive Waste Tank 
Maintenance and Monitoring Program

1. Introduction 
2. Liquid Radioactive Waste Tank Inventory 
3. Radioanalytical Methods and Associated Equipment

Hand-held Detectors, Gamma Spectrometry Off-Site Laboratory Testing
4. Procedures for Accessing Radioactive Waste Tanks

4.1 Tank Location Hazard Assessment
4.2 Debris Removal and Site Preparation
4.3 Tank Integrity Assessment

4.3.1 Visual Inspection
4.3.2 Corrosion Assessment

5. Determining Tank Contamination.
6. Contamination Mitigation.

6.1 Access Controls and Postings
6.2 Tank Segregation from the Environment

7.  Routine Maintenance, Monitoring and Leak Containment
Maintenance and Monitoring, Soil Sampling, Borehole Monitoring

8. Summary and Conclusions
9. References
10. Appendices





Report Makes Recommendations

• Acquire radioanalytical equipment
• Initial tank hazard assessment
• Remove debris & prepare for active tank 

interrogation
• Formal external radiological survey   
• Post and control radiological areas 
• Begin routine monitoring
• Sample contents
• Sample soil and groundwater 





Support IAEA Progress & Planning 
Meetings 



May 2010 Meeting

• Begin with the End in Mind - Outline of a License 
Application for a Near-Surface LLW Disposal 
Facility Bill Arnold & John Cochran

• Outline of a Decommissioning Plan for Al 
Tuwaitha Alicia Aragon & John Cochran



2011 Workscope
• Establish a near-surface disposal facility for Iraq’s 

radioactive wastes
– Detailed Project Plan
– Tour / learn from licensed facilities in arid US
– Comprehensive training in Baghdad 

• Support “planning basis” for all decommissioning and 
rad waste management

• Support work on Overarching Decommissioning Plan

• Continue development GW monitoring program

• Support emergency response training

• Support database development for GW and rad waste

• Continue IAEA Progress & Planning Meetings



Thank You
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