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•Who we areWho we are
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•How we do itHow we do it



Nevada Department of Conservation Nevada Department of Conservation 
d N t l Rd N t l Rand Natural Resourcesand Natural Resources

Divisions of: Conservation DistrictsDivisions of: Conservation Districts
Environmental ProtectionEnvironmental ProtectionEnvironmental Protection  Environmental Protection  

ForestryForestry
State LandsState LandsState LandsState Lands
State ParksState Parks

Water Resources  Water Resources  
Natural Heritage ProgramNatural Heritage Programg gg g



Division of EnvironmentalDivision of Environmental 
Protection’s Mission

“To preserve and enhance the 
environment of the state in order to 
protect public health, sustain healthyprotect public health, sustain healthy 
ecosystems and contribute to a vibrant 

”economy.”



Division of Environmental ProtectionDivision of Environmental Protection

Bureaus of: Bureaus of: Air Pollution ControlAir Pollution Control
Ai Q lit Pl iAi Q lit Pl iAir Quality PlanningAir Quality Planning
Corrective ActionsCorrective Actions
Federal FacilitiesFederal Facilities

Mining Regulation and ReclamationMining Regulation and ReclamationMining Regulation and ReclamationMining Regulation and Reclamation
Safe Drinking WaterSafe Drinking Water
Waste ManagementWaste ManagementWaste ManagementWaste Management

Water Pollution ControlWater Pollution Control
Water Quality PlanningWater Quality Planning



Bureau of Federal Facilities
Tim Murphy – Bureau ChiefTim Murphy – Bureau Chief

Chris Andres – Supervisor / Environmental Scientist IV
Biology and Natural ResourcesBiology and Natural Resources

“Project Manager” for Nevada Off‐Sites, UGTA, Water Pollution Control and 
Safe Drinking water / Public Water Systems at the NNSS

Greg Raab Environmental Scientist IIIGreg Raab – Environmental Scientist III
Geologist and QA/QC

Environment, Safety & Health Program
Water Pollution Control / Safe Drinking Water/ g

Britt Jacobson – Environmental Scientist III
Groundwater Hydrologist & Modeler

UGTA ActivityUGTA Activity 
Off‐Sites

Mark McLane – Environmental Scientist III
Geologist

UGTA Activity
Off‐Sites



Bureau of Federal Facilities
J ff M D ll S i / E i t l S i ti t IVJeff MacDougall – Supervisor / Environmental Scientist IV

Inorganic Chemistry
“Project Manager” for Industrial Sites, Soil Sites and Low‐Level/MLL Waste 

Disposalp

Ted Zaferatos – Staff Engineer II
Engineer

I d t i l Sit H d W tIndustrial Sites, Hazardous Waste

John Wong – Environmental Scientist III
ChemistChemist

Industrial Sites, Soil Sites and Low‐Level/MLL Waste Disposal

Vacant – Environmental Scientist III

Industrial Sites, Soil Sites and Low‐Level/MLL Waste Disposal

Scott Page – Environmental Scientist IIIScott Page  Environmental Scientist III
Environmental Project Management

Industrial Sites, Soil Sites and Low‐Level/MLL Waste Disposal



Bureau of Federal Facilities

Th NDEP’ B f F d l F ili iThe NDEP’s Bureau of Federal Facilities 
provides programmatic and regulatory 

oversight of the U.S. Department of Energy’s 
(DOE) Environmental Restoration and Waste ( )

Management programs at the Nevada 
National Security Site and Tonopah TestNational Security Site and Tonopah Test 

Range, Central Nevada Test Area and Project 
Shoal AreaShoal Area



The Nevada National Security Site TonopahThe Nevada National Security Site, Tonopah 
Test Range, Central Nevada Test Area and 

P j t Sh l AProject Shoal Area
ARE

Nuclear Weapons Testing SitesNuclear Weapons Testing Sites
________________________________________________________________________________________________________________________________

The nuclear weapons testing sites areThe nuclear weapons testing sites are 
under the regulatory authority of the 

Bureau of Federal Facilities located hereBureau of Federal Facilities, located here 
in Vegas.



Nuclear Waste Project OfficeNuclear Waste Project Office



Office of the Attorney 
General

Department of Department of 
Transportation



Bureau of Federal Facilities’
Applicable Agreements, Laws and Regulations 

h d l ili A d C• The Federal Facility Agreement and Consent 
Order (FFACO) – 1996

• Agreement in Principle

• Nevada Administrative Code, Chapter 445A 
– Water Controls

• Resource Conservation and Recovery Act

• Federal Facility Compliance Act of 1992



The FFACO
• A three party compliance agreement for U S DOE and U S• A three‐party compliance agreement for U.S. DOE and U.S. 
Department of Defense sites within Nevada – 24 months 
of negotiations – effective May 1996

• The NDEP has regulatory oversight of cleanup operations 
at federal facilities in Nevadaat federal facilities in Nevada

• Specifically covers the following sites:• Specifically covers the following sites:
– The Nevada National Security Site
– The Tonopah Test Rangep g
– The Nevada Test & Training Range
– The Central Nevada Test Area
Th P j Sh l A– The Project Shoal Area



• Ensures the gov’t entities work together in a cost‐
effective manner

• The DOE Offices of Environmental Management and 
Legacy Management are responsible for remediating the 
sites and maintaining the sites

• FFACO establishes a framework for identifying, 
i i i i i i i di i d i iprioritizing, investigating, remediating, and monitoring 

historically contaminated sites

• Defines the regulations the State of Nevada will use to 
direct and enforce corrective action activitiesdirect and enforce corrective action activities



• Provides public involvement opportunities 

• Establishes a corrective action strategy for 
cleanup activitiescleanup activities

• Has six appendices:
– I.   Facility descriptions

– II.  Corrective Action Sites / Units  

– III. Corrective Action Investigations  

– IV. Closed Corrective Action Units  

– V.  Public Involvement Plan  

– VI. Corrective Action Strategy 



Corrective Action Strategy
• Corrective action ranges from no action to clean closure• Corrective action ranges from no action to clean closure

• Corrective action sites grouped into units having common g p g
contaminants, geology, location or other factors

• These groups called Corrective Action Units (CAUs) are• These groups, called Corrective Action Units (CAUs), are 
prioritized based on:
– Potential risk to workers and publicp
– Available technology
– Future land use

d k h ld– Agency and stakeholder concerns
– Other criteria



• Under the FFACO, NNSA/NFO and DOD propose and 
discuss priorities with the Statediscuss priorities with the State

• State makes recommendations

• Recommendations presented for review by the 
public and NSSAB for NNSS programsp p g

• Following public’s input the State NNSA/NFO and• Following public s input, the State, NNSA/NFO and 
DOD develop a final prioritization of units for 
investigation and corrective actioninvestigation and corrective action



Three types of Activities under DOE’s 
Environmental Restoration Project that their j

Environmental Management Program 
handles and NDEP oversees and regulates:g

I d t i l Sit• Industrial Sites ‐ facilities and lands used to directly 
support nuclear testing

• Soils Sites – surface and subsurface; result of atmospheric 
testing, safety experiments, rocket engine 
development, hydronuclear tests

• Underground Test Area Sites – result of 828Underground Test Area Sites  result of 828 
underground nuclear tests



• To ensure compliance with the FFACO, a specific closure 
approach is chosen to investigate and remediate an 
Industrial Soils or UGTA SiteIndustrial, Soils or UGTA Site

• The three methods for achieving closure are:
1 H k i1. Housekeeping ‐ removing materials/debris, disposing of it, certifying the area 

is clean.

2 Complex Closure2. Complex Closure  
• Corrective Action Investigation Plan (CAIP) ‐ what is going to be done 

in field
• Corrective Action Decision Document (CADD) ‐ results & whatCorrective Action Decision Document (CADD)   results & what 

corrective action is going to 
be done and why

• Corrective Action Plan (CAP) – how is corrective action is going to be done 

• Closure Report (CR) h t d d f t i t• Closure Report (CR)  ‐ what was done and future requirements

• Notice of Completion ‐ state approval that everything was done to plan

3 SAFER Pl S li d A h f3. SAFER Plan ‐ Streamlined Approach for     
Environmental  Restoration (SAFER) process



UGTA Strategy
• The complex geology & hydrology of the NNSS presents unusual• The complex geology & hydrology of the NNSS presents unusual 

challenges in understanding velocity, volume, and direction of 
groundwater flow and the movement of radionuclides

• Strategy is to identify and define hydrologic, contaminant boundaries 
encompassing groundwater resources that would be considered p g g
unsafe for domestic or municipal use using gw flow & transport 
models.

• Model use is one step in a 3‐step process of:
– Modeling: Regional & CAU‐specific
– Land‐Use Restrictions
– Monitoring: Current, Pre‐Closure (model evaluation) & Long‐Term  



Section 3Section 3, 
Appendix VI 

of theof the
Federal Facility 
Agreement andAgreement and 
Consent Order
Process FlowProcess Flow 
Diagram 
for UGTAfor UGTA
CAUs



UGTA Interim Documents

• Hydrostratigraphic Model (Geology)
• Source Term• Source Term
• Hydrologic Date Documentation Package
• Transport Date Doc mentation Packa e• Transport Date Documentation Package
• Modeling Approach Strategy 
• Groundwater Model
• Transport Model

– NDEP’s oversight & input at every step 
along the way
I i– Iterative process



Nevada Off‐Sites
• Underground nuclear testing activities conducted in 5 
states for various purposes

• DOE Office of Legacy Management assumed 
ibili f ll i i i i d i hresponsibility for all activities associated with 

subsurface completion and long‐term surveillance and 
maintenance at the Offsites on 10/1/06maintenance at the Offsites on 10/1/06

• The two Nevada Offsites are under the regulatory• The two Nevada Offsites are under the regulatory 
authority of the Federal Facility Agreement and 
Consent Order administered by the NDEPConsent Order administered by the NDEP







Nevada Off‐Sites
• Gro nd ater flo and transport models de eloped for• Groundwater flow and transport models developed for 
both sites. 

• Validation of the models

• Current strategy

• Restrictions

• Previous Long‐Term Monitoring and Results

• Future Monitoring



Agreement in Principle ‐ 1999
• Parties to the Agreement:

– Office of the Governor – Agency Integrator
– DCNR through NDEP, BFF
– Dept. of Motor Vehicles and Public Safety through Division of 

Emergency Management
– NNSA/NFO

Regulatory ConsiderationsRegulatory Considerations
• At DOE facilities, the BFF implements existing State 

regulations for:
– Storage, treatment and disposal of wasteStorage, treatment and disposal of waste
– Underground storage tanks
– Water pollution control
– Safe Drinking Water
– Corrective actions

• BFF implements authorities of other bureaus in NDEP. 
Consistency of regulatory decisions is critical to maintainConsistency of regulatory decisions is critical to maintain 
credibility.



• The original intent was to support “non‐regulatory” 
oversight and environmental monitoring. DOE’s intentoversight and environmental monitoring. DOE s intent 
was to gain public confidence through enhanced State 
oversight.

• Intent is to work cooperatively to assure citizens of NV 
that the public’s health and safety as well as thethat the public s health and safety, as well as the 
environment, are protected

• Nevada’s oversight will encompass only environmental 
cleanup activities that fall outside those encompassed 
by the scope of the FFACOby the scope of the FFACO

• Five Attachments describe in part each of NV’sFive Attachments describe, in part, each of NV s 
Agencies’ commitments and activities in carrying out 
the AIP



Water Pollution Control
NEVADA ADMINISTRATIVE CODE CHAPTER 445ANEVADA ADMINISTRATIVE CODE CHAPTER 445A ‐

WATER CONTROLS
• General Provisions 445A 070 445A 117• General Provisions 445A.070 ‐ 445A.117
• Action Levels for Contaminated Sites 445A.226 ‐ 445A.22755
• Discharge Permits 445A.228 ‐ 445A.263 
• General Permits 445A.266 ‐ 445A.272 
• Corrective Action 445A.273 ‐ 445A.2739
• Use of Treated Effluent 445A 274 445A 280• Use of Treated Effluent 445A.274 ‐ 445A.280
• Treatment Works 445A.283 ‐ 445A.292 
• Notification of Release of Hazardous Substance 445A.345 ‐ 445A.348 
• Permits for Facilities 445A.390 ‐ 445A.420
• Operation and Design of Facilities 445A.424 ‐ 445A.447 





Safe Drinking Water 
P bli W t S tPublic Water Systems

NAC 445A ‐WATER CONTROLS
• Water Quality 445A.450 ‐ 445A.492
• Treatment of Water: Generally 445A.495 ‐ 445A.540 
• Treatment of Water: Groundwater 445A.54022 ‐ 445A.5405
• Certification of Laboratories to Analyze Drinking Water 445A.542 ‐

445A.54296
• Operation of Community Water System or Non‐transient Water System 

445A.591 ‐ 445A.5926 
• Permits to Operate Privately Owned Systems 445A.595 ‐ 445A.614
• Certification of Operators 445A.617 ‐ 445A.652
• Design, Construction, Operation and Maintenance 445A.65505 ‐ 445A.6731
• Environmental Review of Proposed Water Projects 445A.6758 ‐ 445A.67611
• Requirements for Water Projects 445A.67624 ‐ 445A.67644





Solid Waste Disposal / Resource 
Conservation and Recovery and MajorConservation and Recovery and Major 

Amendments
Th S lid W Di l A d i 1965• The Solid Waste Disposal Act – passed in 1965 as 
Title II of the Clean Air Act of 1965

• The Resource Recovery Act of 1970

• Resource Conservation and Recovery Act (RCRA) –
1976
– Subtitle C
– Hazardous and Solid Waste Amendments of 1984
– Federal Facility Compliance Act of 1992



Mixed Low‐Level Waste Disposal
• Supports DOE Complex‐wide cleanup
• Combination of LLRW and hazardous waste
• Managed separately from LLRW
• Governed by RCRA, which NV authorized to 
regulate

• Disposal Facility
“Old” mixed waste disposal cell (Cell 3)– “Old” mixed waste disposal cell (Cell 3)

• Permitted by NDEP
• Closed December 2010

– New cell  
• State‐of‐the‐Art Compliant
• Fully RCRA compliant
• Opened Cell 18 January 2011



Low‐Level Radioactive Waste 
DisposalDisposal

• Supports DOE Complex‐wide cleanupSupports DOE Complex wide cleanup

• Compliance with Orders and Directives• Compliance with Orders and Directives
– DOE 435.1
– AIP– AIP
– Stakeholder commitments (NSSAB requests)

• Disposal in several cells in Area 5



Mixed Low‐Level and Low‐Level  
Radioactive Waste Acceptance ProgramRadioactive Waste Acceptance Program

• Radioactive Waste Acceptance Program (RWAP) & Approval 
Process by the Waste Acceptance Review Panel (WARP)y p ( )
– Must approve all LLW prior to shipment to NNSS
– Reviews generator programs and procedures for compliance with 

Waste Acceptance Criteria (WAC)
i ll ifi fil– Reviews all specific waste stream profiles

– Conducts site audits/waste generator evaluations
– Waste verification

NDEP R i d A l– NDEP Review and Approval
• At NNSS

– Waste Acceptance Criteria
– Inspections– Inspections
– Paperwork verification
– Monitoring

• NDEP “cradle‐to‐grave” oversight of evaluation & auditing &NDEP  cradle to grave  oversight of evaluation & auditing & 
active participation  & involvement (review & approval) in ALL 
program aspects and the process



NDEP “ dl t ”NDEP “cradle‐to‐grave” 
oversight of evaluation &oversight of evaluation & 

auditing & active participation  
& involvement (review & 

l) i ALLapproval) in ALL program 
aspects and the processaspects and the process



Low‐Level and Mixed Low‐Level
Radioactive WasteRadioactive Waste

• Performance Assessment on Area 5
– Extensive complex modeling
– Gauges potential risks

• Conservative
• Short‐ and long‐term

• Environmental Monitoring
– Air groundwater and soilAir, groundwater and soil
– Long term groundwater monitoring (UGTA)
– No indication of any offsite migration

• Closure Program
– Earthen ET cap research and developmentp p
– Focus on erosion control



RCRA Part B Permits for Four Units at the 
NNSS 

–A Hazardous Waste Storage Unit 

–An Explosive Ordnance Disposal UnitAn Explosive Ordnance Disposal Unit

–A Mixed Low‐Level Waste Cell



RCRA Part D Permits for Solid Waste at the 
NNSSNNSS:

– One near Mercuryy

– One near CP Basin

– One at the Area 3 Craters
–These 3 are permitted for waste generated 
on‐site onlyy

– One Asbestos in Area 5 
This one is permitted for waste generated on–This one is permitted for waste generated on‐
site and LLW from off‐site



                             5 p.m.

Open Meeting / Announcements Barb Ulmer, Facilitator

Chair's Opening Remarks Kathleen Bienenstein, Chair
 Agenda approval
 Membership Recognition 

Public Comment Barb Ulmer, Facilitator

Liaison Updates
 Clark County Phil Klevorick
 Elko County Commission Charlie Myers
 Esmeralda County Commission Ralph Keyes
 Lincoln County Commission Kevin Phillips
 Nye County Commission Andrew "Butch" Borasky
 Nye County Nuclear Waste Repository Project Office John Klenke
 State of Nevada Division of Environmental Protection Tim Murphy

AGENDA

NSSAB FULL BOARD MEETING 

National Atomic Testing Museum (Frank Rogers Auditorium)
755 East Flamingo Road, Las Vegas, NV

May 15, 2013

S a e o e ada s o o o e a o ec o u p y
 U.S. National Park Service Genne Nelson
 West Career and Technical Academy Marcy Brown
 White Pine County Commission Mike Lemich
 U.S. Department of Energy Scott Wade

WCTA Student Project Marcy Brown

Recommendation:  CAU 105 Yucca Flat Atmospheric Test Site Kathleen Bienenstein, Chair
Evaluation  of Corrective Action Alternatives (Work Plan Item #1)

Recommendation:  NNSS Integrated Groundwater Sampling Plan Kathleen Bienenstein, Chair
(Work Plan Item #8)

Community Environmental Monitoring Program (Work Plan Item #6) Barb Ulmer, Facilitator
 DOE Presentation Kathryn Knapp, NNSA
 NSSAB Discussion and Determine Path Forward Kathleen Bienenstein, Chair

Break Barb Ulmer, Facilitator

Waste Acceptance Review Panel (Work Plan Item #7) Barb Ulmer, Facilitator
 DOE Presentation Jhon Carilli, DOE
 NSSAB Discussion and Determine Path Forward Kathleen Bienenstein, Chair

Groundwater Activities Overview "Drilling" Briefing Bill Wilborn, DOE



Other NSSAB Business: Kathleen Bienenstein, Chair
 EM SSAB Recommendations and DOE Responses (2)
 EM SSAB National Chairs' Meeting (April 25) Update
 Public Interactions
 UGTA Technical Information Exchange Update (April 30)
 Devil's Hole Workshop Update (May 1-3)
 Membership Committee Update Donna Hruska, Membership 

     Committee Chair

Meeting Wrap-up/Assessment/Adjournment Barb Ulmer, Facilitator
 Next Full Board Meeting

 5 p.m., Wednesday, August 21, 2013
Bob Ruud Community Center
150 N. Highway 160, Pahrump, NV 89060



Max Terms
11/28/12 1/16/13 4/17/13 5/15/13 8/21/13 9/18/13 Limit

MEMBERS
Jason Abel √ E √ √ 2018

Kathleen Bienenstein √ √ √ √ 2014

Ed Brown E √ RS 2018

Matthew Clapp √ √ E √ 2017

Thomas Fisher √ √ √ √ 2017

Arthur Goldsmith √ √ E √ 2017

Donna Hruska √ √ √ √ 2016

Cheryl Kastelic √ √ E E 2018

Janice Keiserman √ √ √ √ 2018

Barry LiMarzi √ √ √ √ 2017

Michael Moore √ √ √ √ 2016

Edward Rosemark √ √ √ √ 2018

William Sears √ E √ √ 2018

Jack Sypolt √ E √ √ 2017

James Weeks √ √ √ √ 2013

LIAISONS
Clark County √ √ E √ 

Elko County Commission √ U U U

Esmeralda County Commission E √ √ 

Lincoln County Commission U U E 

Nye County Commission √ √ √ √ 

Nye Co. Nuclear Waste Repository Project Office √ √ √ √ 

State of NV Division of Env Protection √ √ √ √ 

U.S. Department of Energy √ √ √ √ 

U.S. Natl Park Service E √ √ E 

WCTA Student Liaison E E E √ 2013

White Pine Co. Commission √ U U

     KEY:    √  = Present Term Limit  E = Excused U = Unexcused   RM = Remove   RS = Resign

NSSAB MEETING ATTENDANCE
Full Board Meetings

 October 2012 through September 2013 (FY 2013)

Name



Log No. 2013-145 

Considerations for the Inclusion of Closure in Place 
in the Evaluation of Corrective Action Alternatives 

Regulatory Framework 

Corrective actions at the Nevada National Security Site (NNSS) are governed by the Federal 
Facility Agreement and Consent Order (FFACO) (1996, as amended) that was agreed to by the 
State of Nevada; U.S. Department of Energy (DOE), Environmental Management; U.S. 
Department of Defense; and DOE Legacy Management.  The FFACO stipulates that corrective 
actions be conducted in accordance with Federal and State regulations.  On May 1, 1996, the 
U.S. Environmental Protection Agency (EPA) issued an Advance Notice of Proposed 
Rulemaking (ANPR) for corrective action for releases from solid waste management units at 
hazardous waste management facilities (EPA, 1996).  The EPA states that the ANPR should be 
considered the primary corrective action implementation guidance (Laws and Herman, 1997).  
The ANPR states that a basic operating principle for remedy selection is that corrective action 
decisions should be based on risk.  

The evaluation of risk is based on an evaluation of potential receptors (i.e., persons that can be 
reasonably expected to be exposed to site contamination).  The most exposed potential 
receptors will be based on current and potential future uses of the contaminated site. 

Land Use Considerations 

The ANPR emphasizes that current and reasonably expected future land use should be 
considered when selecting corrective action remedies. 

OSWER Directive No. 9355.7-04 Land Use in the CERCLA Remedy Selection Process states: 

The volume and concentration of contaminants left on-site, and thus the degree of 
residual risk at a site, will affect future land use. For example, a remedial alternative 
may include leaving in place contaminants in soil at concentrations protective for 
industrial exposures, but not protective for residential exposures. In this case, 
institutional controls should be used to ensure that industrial use of the land is 
maintained and to prevent risks from residential exposures. 

This directive emphasizes that reasonably anticipated future land use assumptions should be 
used in the development of practicable and cost effective remedial alternatives.  The directive 
further states: 

Information that should be considered when developing the assumptions about 
reasonably anticipated future land use include Federal/State land use designation 
(Federal/State control over designated lands range from established uses for the 
general public, such as national parks or State recreational areas, to governmental 
facilities providing extensive site access restrictions, such as Department of Defense 
facilities. 
 
If any remedial alternative developed during the FS (feasibility study) will require a 
restricted land use in order to be protective, it is essential that the alternative include 
components that will ensure that it remain protective. In particular, institutional controls 
will generally have to be included in the alternative to prevent an unanticipated change 
in land use that could result in unacceptable exposures to residual contamination, or, 
at a minimum, alert future users to the residual risks and monitor for any changes in 
use.  
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Current and potential future land use at the NNSS is limited due to the national security mission 
of the site, the presence of classified and radioactive materials, physical hazards associated 
with nuclear test craters, and the presence of radiological contamination in soils and 
groundwater.  For these reasons, the NNSS is a restricted area with sophisticated access 
controls and an armed protection force.  All FFACO corrective actions are based on the 
assumption that all areas within the current NNSS boundary will be controlled in perpetuity and 
restricted from release to the public. As such, only industrial activities are permitted and risks to 
receptors under residential scenarios will not be considered. Should the control of the NNSS 
change in the future to include public access or residential use, additional evaluation may be 
necessary. 

Corrective Action Alternative Evaluation 

Based on the reasonably anticipated future land use of the NNSS, the FFACO specifies that 
three corrective action alternatives be evaluated: 

1. no further action 
2. clean closure 
3. closure in place 

The FFACO defines closure in place as the stabilization or isolation of pollutants, hazardous 
wastes, and solid wastes, with or without partial treatment, removal activities, and/or post-
closure monitoring, in accordance with corrective action plans.  The FFACO also assumes that 
in certain instances due to high remediation costs (e.g., groundwater contamination), closure in 
place with monitoring and institutional controls is the only likely corrective action. 

These alternatives are evaluated based on EPA guidance provided in the Guidance on RCRA 
Corrective Action Decision Documents (EPA, 1991) and the Final RCRA Corrective Action Plan 
(EPA, 1994).  This EPA process provides for an evaluation of corrective action alternatives 
based on four general corrective action standards and five remedy selection decision factors. All 
CAAs must meet the four general standards to be selected for evaluation using the remedy 
selection decision factors. 

The general corrective action standards are: 

 Protection of human health and the environment 
 Compliance with media cleanup standards 
 Control the source(s) of the release 
 Comply with applicable federal, state, and local standards for waste management 

The remedy selection decision factors are: 

 Short-term reliability and effectiveness 
 Reduction of toxicity, mobility, and/or volume 
 Long-term reliability and effectiveness 
 Feasibility 
 Cost 

The ANPR emphasizes that cost should be an important consideration in selecting corrective 
action alternatives.  It states: 

The proposed balancing criterion of cost has caused some confusion. Cost can and 
should be considered when choosing among remedies which meet the threshold 
criteria. As discussed in the 1990 proposal, EPA believes that many potential remedies 
will meet all the threshold criteria. In that situation, cost becomes an important 
consideration in choosing the remedy which most appropriately addresses the 
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circumstances at the facility and provides the most efficient use of Agency and facility 
owner/operator resources. 

Nuclear testing conducted at the NNSS has resulted in residual surface contamination covering 
approximately 46,000 acres.  A corrective action of removal and disposal of this material would 
be very costly and require a large portion of the Federal environmental budget.  This could 
preclude or delay other environmental cleanup work at higher priority sites. 

Conclusion 

The current and reasonably expected future land use of the NNSS is dictated by the role the site 
plays in national security, the classified nature of the work performed there, and the residual 
effects of nuclear testing.  For these reasons, the NNSS is a restricted area with sophisticated 
access controls and an armed protection force that prevents public exposure to any site 
contaminants.  This low risk to the public combined with the high cost of removal justify inclusion 
of the corrective action alternative of closure in place with institutional controls in the evaluation 
of corrective action alternatives. 
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Ms. Tiffany Lantow, Soils Activity Lead 
Environmental Management Operations  
U.S. Department of Energy, Nevada Field Office 
P. O. Box 98518 
Las Vegas, NV 89193-8518 
  
SUBJECT:     Recommendation Regarding Corrective Action Unit (CAU) 105: 

Area 2 Yucca Flat Atmospheric Test Sites, Evaluation of Corrective 
Action Alternatives  (Work Plan Item #1) 

  
Dear Ms. Lantow: 
  
The Nevada Site Specific Advisory Board (NSSAB) was asked to provide a  
recommendation to the U.S. Department of Energy (DOE) regarding Corrective 
Action Alternatives at CAU 105:  Area 2 Yucca Flat Atmospheric Test Sites.   
 
The NSSAB considered Corrective Action Alternatives of clean closure or closure 
in place with use restrictions as identified in the Federal Facility Agreement and 
Consent Order.  Three sites at CAU 105 (Shasta Site, Buried Trenches, and T2 
Site) exceeded the chemical action level for lead. 
 
After evaluating the pros and cons of clean closure or closure in place for each of 
the three sites, the Board recommends that DOE selects closure in place for the 
Shasta Site, as the Board felt that it is important to preserve the historic signifi-
cance of the site.  For the Buried Trenches, the Board recommends that DOE  
selects closure in place and fill in the one open trench as part of the closure  
option.  Thirdly, the Board recommends the option of clean closure for the T-2 
Site.  This alternative will reduce the toxicity and mobility of the surface and sub-
surface lead bricks contained at this site, while eliminating the need for long-term 
monitoring and maintenance. 
  
Thank you for the opportunity to provide a recommendation on this work plan item 
for CAU 105.   The NSSAB appreciates the time federal and contractor staff pro-
vided the NSSAB in briefing the subject and answering questions. 
 
Sincerely, 
  
  
  
Kathleen L. Bienenstein, Chair 



cc: M. A. Nielson, DOE/HQ (EM-3.2) FORS 
 C. B. Alexander, DOE/HQ (EM-3.2) FORS 
 M. R. Hudson, DOE/HQ (EM-3.2) FORS 
 R. F. Boehlecke, EMO, NNSA/NFO, Las Vegas, NV 
 C. G. Lockwood, EMOS, NNSA/NFO, Las Vegas, NV 
 K. K. Snyder, EMOS, NNSA/NFO, Las Vegas, NV 
 S. A. Wade, AMEM, NNSA/NFO, Las Vegas, NV 
 B. K. Ulmer, N-I, Las Vegas, NV 
 NSSAB Members and Liaisons 
 NNSA/NFO Read File 

Tiffany Lantow 
May 15, 2013 
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Ms. Kathryn Knapp, Sampling and Analysis Task Manager 
Environmental Management Operations Support 
U.S. Department of Energy, Nevada Field Office 
P. O. Box 98518 
Las Vegas, NV 89193-8518 
  
SUBJECT:     Recommendation Regarding Nevada National Security Site 

(NNSS) Integrated Groundwater Sampling Plan (Work Plan  
Item #8) 

  
Dear Ms. Knapp: 
  
The Nevada Site Specific Advisory Board (NSSAB) was asked to provide a  
recommendation to the U.S. Department of Energy (DOE) regarding the NNSS 
Integrated Groundwater Sampling Plan.   
 
The NSSAB reviewed five specific questions related to three key parameters of 
the NNSS Integrated Groundwater Sampling Plan to determine if the NSSAB  
supports these parameters.  Additionally, the NSSAB was asked from a commu-
nity perspective to provide recommendations on how the proposed concept of  
an integrated groundwater sampling plan could be enhanced. 
 
The NSSAB supports the concept of integrating the sampling data under the  
Underground Testing Area (UGTA), the Routine Radiological Environmental 
Monitoring Program, and the Community Environmental Monitoring Program 
(CEMP).  The NSSAB concurs that the outcome would be a comprehensive, con-
sistent, and unified NNSS Integrated Groundwater Sampling Plan for collecting 
and analyzing groundwater samples. 
 
In regard to the five specific questions related to the three parameters, the 
NSSAB recommends the following: 
 
Parameter #1.  The new integrated sampling plan will identify wells selected for 
monitoring contaminant transport from underground nuclear tests from all DOE 
monitoring sources. 
 

Question #1. Does the NSSAB support eliminating sampling of upgra-
dient wells?  The NSSAB does not support totally eliminating sampling of 
upgradient wells, but increasing the years between sampling may be ap-
propriate.  Continued sampling is recommended until DOE can discern the 
impact and potential exposure to groundwater from atmospheric fallout 
and recharge, even for wells that are upgradient from the source of con-
tamination on the NNSS. 
 



Parameter #2.  The new integrated sampling plan will identify the contaminants of concern to be ana-
lyzed, as well as the detection levels, and sampling frequency based on well type. 
 
 Question #2.  Does the NSSAB support reducing the list of radionuclides to be analyzed 
 to only tritium for Distal and Point of Use wells?  Yes, the NSSAB supports reducing the 
 list of radionuclides to be analyzed to only tritium. 
 Question #3.  Does the NSSAB support increasing the laboratory detection level for trit-
 ium for Distal and Point of Use wells?  Yes, the NSSAB supports increasing the labora-
 tory detection level for tritium. 
 Question #4.  Does the NSSAB support reducing the frequency of sampling for Distal 
 and Point of Use wells?  Yes, the NSSAB supports reducing the frequency of sampling. 
 
Parameter #3.  The new integrated sampling plan will allow for well types to change as UGTA pro-
gresses. 
 
 Question #5.  Does the NSSAB support DOE changing the well status to reclassify as  
 inactive?  The NSSAB recommends that the sampling frequency be reduced, but does not 
 support DOE changing the well status to reclassify as inactive.  The NSSAB feels that valuable 
 sampling data may still be acquired from these wells in the future and that the wells remain 
 available to sample if necessary. 
 
The NSSAB recommends that the Environmental Management be proactive and forthcoming in any 
community outreach, and use a variety of educational tools, such as, mini-open houses in communi-
ties that are most affected, 3D models, water flow overlays on the well types maps, along with posters, 
to increase public understanding.  Lastly, the NSSAB felt that it is important to educate the public on 
DOE resources shifting to wells that focus on sampling in areas of potential contaminant transport. 
 
The Board wishes to thank Environmental Management for the opportunity to provide meaningful input 
to the DOE in regards to the NNSS Integrated Groundwater Sampling Plan.    
 
Sincerely, 
  
  
  
Kathleen L. Bienenstein, Chair 
 
 
 
cc: M. A. Nielson, DOE/HQ (EM-3.2) FORS 
 C. B. Alexander, DOE/HQ (EM-3.2) FORS 
 M. R. Hudson, DOE/HQ (EM-3.2) FORS 
 R. F. Boehlecke, EMO, NNSA/NFO, Las Vegas, NV 
 C. G. Lockwood, EMOS, NNSA/NFO, Las Vegas, NV 
 K. K. Snyder, EMOS, NNSA/NFO, Las Vegas, NV 
 S. A. Wade, AMEM, NNSA/NFO, Las Vegas, NV 
 W. R. Wilborn, EMO, NNSA/NFO, Las Vegas, NV 
 B. K. Ulmer, N-I, Las Vegas, NV 
 NSSAB Members and Liaisons 
 NNSA/NFO Read File 

Kathryn Knapp 
May 15, 2013 
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NSSAB Work Plan Item 6
• Community Environmental Monitoring Program (CEMP) –

Provide a recommendation to the Department of Energy 
(DOE) di t ti l th CEMP ld b(DOE) regarding potential ways the CEMP could be 
enhanced to ensure it reflects current missions
– One-two NSSAB members will have the opportunity to 

attend the CEMP workshop in July 2013
o Logistics – see next slide
o Participants brief NSSAB at the August 21 meetingo Participants brief NSSAB at the August 21 meeting

– DOE requests NSSAB provide a recommendation by 
August 21 Full Board Meeting

• An independent assessment from the public on the 
effectiveness of the CEMP
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CEMP Workshop in Tonopah, Nevada
Week of July 15 2013Week of July 15, 2013

• Topics:
– Radiation Training– Radiation Training
– Current Radiation Topics of Interest 
– DOE Status of Environmental Restoration Programs
– CEMP Program 
– Workshop Summary and Review
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DOE Establishes CEMP
• Identified need to establish a relationship with communities 

surrounding the Nevada National Security Site (NNSS)g y ( )
– Address public concerns regarding nuclear testing activities

• Recognized success of Citizen’sRecognized success of Citizen s 
Monitoring Program instituted in 1980 
for the Three Mile Island nuclear power 
plantplant

• Modeled CEMP after the Citizen’s 
Monitoring Programg g
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CEMP in the Community
• CEMP began operating in 1981 

with 15 monitoring stations 
l t d i C lif i N dlocated in California, Nevada, 
and Utah

• Since inception the program• Since inception, the program 
expanded to 29 monitoring 
stations

• Ranchers’ stations removed in 
2012, so CEMP currently 
consists of 24 monitoring stationsconsists of 24 monitoring stations
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CEMP: A Joint Effort
• U.S. Department of Energy (DOE), National Nuclear Security 

Administration Nevada Field Office - provides funding of 
i t l $1 5 illi / d d i i t ti i htapproximately $1.5 million/year and administrative oversight 

• Desert Research Institute (DRI), part of the Nevada System of 
Higher Education - manages the program, provides technicalHigher Education manages the program, provides technical 
direction, employs and trains stakeholders in each community, 
conducts public outreach activities, and collects data to be 
analyzed by an independent laboratoryanalyzed by an independent laboratory

• Local communities – involve residents of the communities 
surrounding the NNSS in off-site environmental monitoring, and 
make the results available to the public 
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Community Environmental Monitors 
(CEMs) Role(CEMs) Role

• Local citizens, many are high school teachers, manage the 
stations

• Routine tasks are to maintain equipment and collect air filters

• Trained to communicate results• Trained to communicate results 
to the local community and to be 
knowledgeable on radiation and 
potential impactspotential impacts

• Liaisons between local and federal 
entities helping to identify theentities, helping to identify the 
environmental concerns of people 
in their communities
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Funding Profile

Activities FY 2008 FY 2009 FY 2010 FY 2011 FY 2012

ProgramProgram 
Management

179K 213K 221K 220K 214K

Monitoring 
Stations

1,073K 959K 1,050K 1,057K 1,037K
Stations

Training 
Workshop

161K 257K 134K 304K 134K

Website &Website & 
Data 

Management
224K 240K 108K 108K 115K

Total Cost 1,637K 1,669K 1,513K 1,689K 1,500K
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DOE Environmental Monitoring
R ti R di l i l

CEMP

$1.5 million/year

Routine Radiological 
Environmental Monitoring 

Program (RREMP) 
$ /

• Public involvement • Required by regulations
R lt bli h d ll i

$1.9 million/year 

• Provides timely results 
via the internet

• Collects water air and

• Results published annually in 
the Site Environmental report –
published for past calendar 

• Collects water, air, and 
direct samples for 
radioactivity off-site 

year
• Samples groundwater off-site 
• Samples for air and directSamples for air and direct 

radiation on-site and calculates 
potential to public off-site
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Visit CEMP DRI Station OutsideVisit CEMP DRI Station Outside
Present Next Two Slides at Station 
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CEMP Station Capabilities
• Air• Air

– Particulate Sampler:  pulls air through a paper filter collecting 
particles which are then analyzed by an independent 
laboratory for radioactivity

• Direct

– Thermoluminescent Dosimeter (TLD): measures levels of– Thermoluminescent Dosimeter (TLD): measures levels of 
direct radiation over a three month period - must be sent to a 
laboratory for results
E R t R d k ti t– Exposure Rate Recorder: makes continuous measurements 
of direct radiation exposure rates, also called a pressurized ion 
chamber (PIC) detector

• Groundwater 

– Water samples: collected by DRI from all CEMP communities
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CEMP Station Capabilities 
( ti d)(continued)

• Weather:

– Microbarograph: measures and records barometric 
pressure. The data are useful in interpreting the 
radiation exposure rate records. At lower atmospheric 
pressures, more naturally occurring radioactive 
gases, like radon and thoron, are released from the 
earth's surface and their radioactive decay products y
contribute to the radiation exposure.

– Weather instruments: record air temperature, 
humidity wind speed and direction and solarhumidity, wind speed and direction, and solar
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Is Change Necessary?
• Program focus was for detecting potential off-site 

radiological releases from underground nuclear detonations 
conducted at the NNSS

• Current CEMP monitoring activities are not aligned with 
current NNSS conditions and activities
Since the moratorium banning nuclear tests in 1992:• Since the moratorium banning nuclear tests in 1992:
– Activity concentrations on air sampler filters consistent 

with background readings found in other U.S. communities 
not adjacent to man-made radiation sources

– Show no measurable evidence of off-site impacts from 
radionuclides originating on the NNSSradionuclides originating on the NNSS

– Results are well within average background levels 
observed in other parts of the United States
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• DOE defining what CEMP should look like considering today’s 
mission and operations

• DOE committed to supporting a community monitoring 
program that:

– Involves stakeholders with a meaningful role in the process 
of monitoring and data collection, and represents DOE in 
their communities

– Adds value to the community and DOE
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Proposed Ideas that DOE 
and DRI Are Considering

Ai it i t i• Air monitoring: retain 
stations that are well-
located considering 
weather patterns and 
proximity to the site

• Direct radiation: retain 
stations along radioactive 
material transportation 
routes and establish newroutes and establish new 
stations, as appropriate
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Proposed Ideas that DOE 
d DRI A C id iand DRI Are Considering

(continued)

– Groundwater monitoring: DRI evaluating possible 
options for community members to observe sampling 
under the NNSS Integrated Sampling Planunder the NNSS Integrated Sampling Plan

– Weather: retain all stations even if other equipment is 
removed

– Emergency response: work with local responders and 
CEMs as a communicator 
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Items to Consider During Workshop

• Should DOE continue funding the CEMP?g
• Are the proposed ideas for CEMP better aligned with 

current National Nuclear Security Administration 
missions and Environmental Management activities andmissions and Environmental Management activities and 
remediation efforts?

• Is the cost of the program balanced and funding well 
t?spent?

• Should DOE continue to monitor even if radioactivity is 
not detected and activities do not change?  If so, for g
how long?
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Items to Consider During Workshop
( ti d)(continued)

• For stations that equipment is 
removed/needs replacement, 
should equipment be replaced 
with less sensitive/expensive 
equipment?

• Is CEMP website user friendly 
and is the data communicatedand is the data communicated 
effectively on the site?

• Is CEMP brochure understood 
and is the program effectivelyand is the program effectively 
communicated?
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Items to Consider During Workshop
( ti d)(continued)

• Should there be term limits for CEMs?
• Is the level of training, time, and material appropriate?
• Should workshop be expanded to include more entities?
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NSSAB Consideration
• DOE requests NSSAB provide a recommendation to DOE 

regarding potential ways the CEMP could be enhanced to g g p y
ensure it reflects current missions

• Additional resources:Additional resources:
– One-two CEMP participants from the NSSAB to brief Board at 

the August 21 meeting
CEMP b i h // d i d– CEMP website:  http://www.cemp.dri.edu

– Additional briefings upon request
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Thank YouThank You

Your input is beneficial for DOE to consider how to 
involve the community in a meaningful way while 
being good stewards of tax payer dollars.g g p y
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Group DiscussionGroup Discussion
• NSSAB interest in sending one-two members to CEMP 

Workshop
• Need names of attendees no later than end of May
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Waste Acceptance 
Review Panel OverviewReview Panel Overview

Jhon Carilli
L L l W t A ti it L dLow-Level Waste Activity Lead

U.S. Department of Energy, Nevada Field Office
Nevada Site Specific Advisory Board

May 15 2013May 15, 2013



NSSAB Work Plan Item #7
Review the existing Waste Acceptance Review Panel 
(WARP) process and provide a recommendation for 

th ld b fi d/ h dways the process could be refined/enhanced
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Background

• Cold War-related activities and nuclear research generated 
Low-Level Waste (LLW) at sites across the country( ) y

• Department of Energy (DOE) is 
responsible for consolidatingresponsible for consolidating 
and disposing LLW generated by 
DOE clean-up activities

1% 2%

FY 12 LLW/Mixed LLW 
Disposal

• Annually, NNSS disposes less than 
5% of the total waste generated in 
th E i t l M t 97%

On‐site

Commercial

NNSS
the Environmental Management 
(EM) Program

97%
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Regulatory Authority for LLW Disposal 
• Atomic Energy Act of 1954, as amended
• DOE Order 435.1 and DOE Manual 435.1-1

Atomic
EnergyDisposal Authorization Statement Energy 

Act
– Disposal Authorization Statement

o Performance Assessment/ Composite 
Analysis (PA/CA) – analysis of the impacts 
to protect workers and public by meeting

DOE Order 435.1
to protect workers and public by meeting 
performance objectives in DOE 435.1

o Disposal Facility Monitoring Plan
Cl Pl

Disposal 
Authorization 

Statement

o Closure Plan
o Maintenance Plan
o NNSS Waste Acceptance Criteria

A l R i f PA/CAo Annual Review of PA/CA
– Independent review by LLW Federal Review Group
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NNSS Is an Ideal Location 
f LLW Di lfor LLW Disposal

L i it ti– Low precipitation

– High evapotranspiration

N f– No surface water

– No pathway to groundwater

– Isolated location

– Erosion deposition zone
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Key Terminology

• Waste Generator

DOE d U S D t t f

 Approved Waste Generator

– DOE  and U.S. Department of 
Defense (DoD) sites that generate
LLW and mixed LLW radioactive

twaste

• Waste Stream

A t f t f– A waste or group of wastes from a process or a 
facility with similar physical, chemical, and radiological 
properties
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Key Terminology
(continued)(continued)

• NNSS Waste Acceptance Criteria (WAC) 

– Document that establishes rigorous ocu e a es ab s es go ous
disposal acceptance criteria for waste 
generator sites and their proposed 
waste streamswaste streams

• Waste Profile

– Application by a generator to dispose aApplication by a generator to dispose a 
waste stream at the NNSS that 
demonstrates compliance with the 
NNSS WACNNSS WAC
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Radioactive Waste 
A t P (RWAP)Acceptance Program (RWAP)

The RWAP consists of three programs shown below:p g

RWAP

Generator Waste Waste WasteGenerator Waste 
Acceptance 

Criteria 
Certification

Waste 
Acceptance 

Review Panel

Waste 
Assistance and 

Technical 
SupportCertification

(audits and 
surveillances)

Support
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Purpose of the WARP
• WARP reviews the waste profiles for all waste streams 

planned for disposal at the NNSS to ensure the waste 
t NNSS WACmeets NNSS WAC
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WARP:  A Joint Effort
The DOE, the State of Nevada, and the 

NNSS federal contactor make up the WARP

• DOE’s responsibilities:

– Oversee all aspects of waste acceptance and disposal and 
provide final approval of waste profilesprovide final approval of waste profiles

• State of Nevada Division of Environmental Protection (NDEP) 
responsibilities:p

– Oversee hazardous waste management as outlined in the 
Resource Conservation and Recovery Act

– Provides joint oversight to participate in RWAP processes 
per an Agreement in Principle 
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WARP:  A Joint Effort
( ti d)(continued)

• Federal Contractor (National Security Technologies [NSTec]) 
responsibilities:p

– Reviews waste profiles for compliance with the NNSS WAC

– Maintains and provides technical support for NNSS WAC

– Performs audits and oversees any corrective actions

– Verifies the waste can be safely disposed

– Ensures the disposal facility will continue to meet requirements

– Ensures worker and public safety

– Ensures waste originated from DOE or DoD
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Waste Profile Approval Process

• Generator prepares and submits detailed waste profile 
of each proposed waste stream to WARPof each proposed waste stream to WARP

– Similar waste streams from same generator may 
use same waste profile

– Waste streams that require separate profiles due to 
disposal location requirements:

o Waste containing asbestos

o Polychlorinated biphenyl (PCB) remediation

o Classified

o Mixed Waste (contains hazardous component)
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Waste Profile Approval Process
(continued)(continued) 

• Items WARP reviews on profile:

A G t i f tiA. Generator information

B. General waste stream 
informationinformation

C. Physical/chemical 
characterization

D. Radiological 
characterization

E. Packaging

F. Additional information
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Waste Profile Approval Process
(continued)(continued) 

• NSTec RWAP Manager distributes waste profile to 
WARPWARP

• WARP reviews waste profile individually for any 
concerns or questionsconcerns or questions

• WARP meets weekly to discuss any 
questions/concerns on pending profiles and 
accepts/rejects utilizing NNSS WAC

– WARP must be in agreement to move waste 
profile forward for approvalprofile forward for approval
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Waste Profile Approval Process
(continued)(continued) 

• Surveillance of generator 
facility may be required forfacility may be required for 
waste profile approval

– New generator

– Visual verification for 
mixed LLW

– Examine proposed 
package configurations

– NDEP participates– NDEP participates
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Waste Profile Approval Process
( i d)(continued) 

• WARP recommends approval 
to Federal Environmental 
Management (EM) Operations 
Managerg

• EM Operations Manager 
authorizes approval by formal 
correspondence to generatorcorrespondence to generator

• Generator approved to ship 
and dispose of waste stream p
at the NNSS
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NSSAB Path Forward
• Provide DOE a recommendation for ways the WARP 

process could be refined/enhanced Recommendationprocess could be refined/enhanced.  Recommendation 
due by by August 31, 2013.

• Additional information can be obtained through:

– Two NSSAB members invited to observe WARP 
process

 WARP meetings are Wednesdays at 3 p.m. at 
the Nevada Field Office

More briefings– More briefings
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Standardized Waste Profile Sheet Page 1 of 8 

1:8] NTS Only D Hanford Only D Both NTS and Hanford 

A. Generator Information 
1. Company name: Navarro-lntera, LLC 
2. Address: 232 Energy Way, North Las Vegas, NV, 89030, P. 0. Box 98952, North Las Vegas, NV 89193-8952 
3. Generator facility: Nevada National Security Site and Nevada Test & Training Range. 

4. Primary Technical Contact: Mark Heser email: Mark.Heser@nv.doe.gov Phone: 702-295-2124 
Fax: 702-295-2025 

5. DOE Contact: James Cebe email: cebe@nv.doe.gov Phone: 702-295-0957 Fax: 702-295-1153 

6. Waste Certification Official: Steve Mergenmeier email: Stephen.mergenmeier@nv.doe.qov Phone: 702-295-
2784 Fax: 702-295-2025 

7. Generator's EPA Identification Number (If profile involves hazardous waste): N/A 

8. If the waste is being processed/treated/shipped from a location other than the Generator Facility provide the 
following: (NTS ONLY) 

Company name: N/A 

Address: N/A 

Primary Technical Contact: N/A email: N/A Phone: N/A Fax: N/A 

Processing/Treatment Facility's EPA Identification Number (If profile involves hazardous waste): N/A 

B. General Waste Stream Information 
1. Waste stream name: Investigation-Derived Waste from the Nevada National Security Site and Nevada Test 

and Training Range 

D New Profile 
~ Revised Profile 

2.a. (NTS Only) NTS Waste stream identification number: LITN000000006 

Profile Revision Number: 15 Profile Revision Date: May 17, 2012 

2.b. (Hanford Only) Hanford Profile Sheet Tracking Number N/A ~------

Profile Revision Number: N/A Profile Revision Date: N/A 

2.c. Profile revisions: (NTS ONLY) Descnbe and list all changes made to the profile 
• Waste container clarifications 

3. Waste generating process description: Describe the process that generated the waste stream identified by 
this profile sheet. Attach process flow charts and other available information if helpful In explaining the 
generating process. See Attachment A 

3.a. For revisions on_!y_, has any part of the generating, packaging, characterization, and certification process 
changed? YesLJ No~ 
If yes, list all process changes in detail and provide applicable information that supports the changes to any 
processes. 
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Standardized Waste Profile Sheet 

4. Waste management services requested: 
1:81 Disposal 
D Storage (Available only at Hanford) 
D Treatment (Available only at Hanford); describe: 
D Other; describe: 

5. Waste Category (Check all that apply) 
~ Low Level D Regulated Asbestiform Low-Level Waste 

Page 2 of 8 

D "Classified Waste" D "Classified Waste" requiring protection from visual observation 
D Mixed Low-Level D 11(e)2 By-product Material 
D Transuranic Waste D PCB Waste requiring disposal in a permitted hazardous waste landfill 
D Hanford Category 1 LLW ~ Hydrocarbon-burdened LLW (NNSAINSO generated waste only) 
D Hanford Category 3 LLW D Contains accountable nuclear material 
D Exceeds Hanford Category 3 LLW 

6. Estimated volume: 10 (m3/yr) Total remaining volume (for revised profiles only): 50 (m3
) 

7. Estimated frequency of shipments per fiscal year: 2 

8. Total Number of Waste Containers (for NTS Mixed Waste Profiles only), N/A 

C. Physical/Chemical Characterization 
1. Physical/Chemical process knowledge. Describe the process knowledge information used for 

physical/chemical characterization of this waste stream: 

D Material Safety Data Sheets. Attach MSDSs used to designate this waste stream (Hanford Site users can 
list Hanford MSDS numbers below in lieu of providing MSDSs). 

D Mass balance from process inputs. Describe how process inputs are controlled and recorded: 

1:81 Historical process and analytical data. Describe: See Attachment A 

D Inert debris characterized by inventory control. Check this box when the waste stream consists largely of 
inert debris items that are characterized by inventory control procedures and recorded on inventory 
sheets. Briefly list or describe inventory procedures: 

D Other. Describe: 

1:81 Physical/chemical characterization varies. Check this box when the characterization strategy varies from 
container to container. Describe below the strategy used to meet the acceptable knowledge 
requirements of the waste acceptance criteria. See Attachment A 

2. Physical/chemical analysis. Describe the sampling and analysis performed to characterize this waste stream: 

D No analysis performed. 
D Field screening performed. Describe the frequency and type of field screening performed: 
~ Laboratory analysis performed. Describe the sample source and sampling frequency and methods: See 
Attachment A 

For Hanford, list the analytical methods used, including upper confidence limits and explanations of 
anomalies for all analytes analyzed. Attach representative analytical sample result summary. 
For NTS, attach completed Table B-1 and data validation summary. 
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Standardized Waste Profile Sheet Page 3 of 8 

3. Regulatory status. Check all boxes below that describe the regulatory status of the waste stream: 

D Federally regulated (RCRA) hazardous waste (40 CFR 261). List all RCRA U, P, F, K or D waste codes 
that apply to the waste stream; place waste codes that do not apply to all containers in parentheses: 

D TSCA regulated PCB (40 CFR 761 ). Describe category of PCB (PCB waste, PCB bulk product waste, 
PCB remediation waste, PCB analytical waste, etc). Describe PCB source and concentration: 

D Waste generated from cleanup activities conducted under CERCLA. If checked, list applicable regulatory 
documents and agreements (Records of Decisions, Remedial Actions/Feasibility Studies, Removal Action 
Plans, etc.). 

D Waste is hazardous per state-of-generation regulations? If yes, identity hazardous components and state 
regulations. 

D For Hanford only, Washington State dangerous waste (WaAdminCode173-303), excluding W001. List all 
Washington waste codes that apply; place waste codes that do not apply to all containers in parentheses: 

D For Hanford only, Washington State dangerous PCB waste (Waste code W001 of WaAdminCode173-
303): Describe PCB source and concentration: 

D For NTS only, is any part of the generating site under investigation or findings pending by any regulating 
authority, (i.e., Federal, State, or Local) which affects waste characterization data. If checked, explain in 
detail. 

~ Waste is not regulated under any of the above regulations. 

4. Federal land disposal restrictions. Check all boxes that apply: 
~ Waste stream is not subject to federal land disposal restrictions 

D Waste stream requires treatment to meet land disposal restrictions of 40 CFR Part 268. 
If checked, provide the following information: 
D Wastewater D Non-wastewater D Hazardous debris 
D Waste contains Underlying Hazardous Constituents (applicable UHCs must be included in Item C.9) 
Was the waste treated after August 24, 1998? Yes D No D 

0 Waste stream meets some of the applicable land disposal restrictions of 40 CFR 268. Check this box if 
the waste has been treated to meet some federal land disposal restrictions or if it meets some federal 
land disposal restrictions as generated. If checked, describe the treatment performed and analytical data 
to support LDR determination: 

D Waste stream meets all applicable land disposal restrictions of 40 CFR 268. Check this box if the waste 
has been treated to meet all federal land disposal restrictions or if it meets the land disposal restrictions 
as generated. If checked, describe the treatment performed and analytical data to support LDR 
determination: 

5. Waste characteristics. Check any of the boxes for regulated characteristics that apply to the waste stream: 
N/A 

D Flash point< 38°C 0 Flash point 38°C- < 60°C D Flash point 60°C- 93.3°C 
D Ignitable solid D Oxidizer 
0 pH 2 or less 0 pH 12.5 or greater 
D Liquid that corrodes steel at a rate greater than or equal to 0.25 inches/year 
D Reactive cyanide 0 Reactive sulfide D Water Reactive 
D Explosive, unstable or pyrophoric 0 Generates toxic gases, vapors or fumes 

6. Physical state: 
D Liquid 
0 Powder/Dust 
0 Other; describe: 

0 Sludge ~Debris 
~ Sealed Source 0 Encapsulated 

7. Liquid form. If the waste stream contains liquid, check all that apply: N/A 
D Containerized liquid D Absorbed Liquid 0 Stabilized liquid 

Standardized Waste Profile Sheet- Revision 3- October 1, 2008 
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Standardized Waste Profile Sheet Page 4 of 8 

7a. For NTS only, If this waste stream contains a high moisture content waste or if it contains absorbed or 
stabilized liquid, has this portion of the waste stream been evaluated to determine its potential to release 
liquid during handling, storage, and transportation? Describe the evaluation performed to support this 
determination. N/A 

8. Other contents: Check any of the following that are components of the waste stream, and provide a 
description of how the waste acceptance criteria for each are met: 

D Animal carcasses 

D Chelating agents 

D Gases 

1:8:1 Beryllium Dust 

D Infectious waste 

D Organic liquids 

OPCBs 

D Gloveboxes 

D Vegetation D Free liquids 

D Asbestiform (Friable) [81 Particulates 

D Explosives D Pyrophorics 

1:8:1 HEPA or Pre-Filters D Other 

A. Known or suspect particulate wastes not anticipated. However, particulates, if identified or suspected, will be 
immobilized (most likely via appropriate package liners) in accordance with Section 3.1.6 of the NNSSWAC. 
B. Beryllium dust as a waste form is not anticipated with this waste stream. However, the waste stream includes 
"beryllium-by-default" wastes from NNSS Beryllium Legacy Sites. If beryllium (dust) or "by-default" beryllium 
waste is identified or suspected, the waste will be appropriately sealed (again, usually via appropriate package 
liners and double bagging of beryllium wastes) and each package or item labeled for beryllium hazards as 
specified in NNSSWAC Section 3.1.17 and the current version of the Consolidated Chronic Beryllium Disease 
Prevention Program (CCBDPP) Plan, PD-0444.002, for the National Security Administration Nevada Site 
Operations (NNSAINSO). 
C. HEPA or Pre-filters are not anticipated in this waste stream. However incidental filters may be generated and 
included with this waste stream. If significant numbers or quantities of these items are identified (e.g., more than 
50 cubic feet), they will be submitted for RWAP approval and disposal under a separate waste profile. 

9. Waste composition. Describe the gross composition/component of the waste stream and all hazardous 
constituents that contribute to any waste codes or LDR treatment standards. 
D Check this box if the chemical composition varies greatly from container to container, and provide 
bounding values or ranges here. Further evaluation will occur on the specific package paperwork as it is 
provided for highly variable streams 

CAS Chemical constituent Waste Component Estimated weight percent Q 
Number Estimated volume !)_ercent [81 

N/A N/A PPE and discarded sampling 28% 
equipment 

N/A N/A Soil, gravel 29% 
N/A N/A Surface contaminated 40% 

equipment and debris 
N/A N/A DeQieted uranium 1% 
N/A N/A Solid fuel fragments 1% 

("carbonized flecks") 
N/A N/A Sealed sources less than 100 1% 

microcuries 

D. Radiological Characterization 
1. Radiological process knowledge. Describe the source(s) of the radioactive material in this waste stream (i.e., 

the radiological processes that introduced the radioactive material into the waste stream). 
See Attachment A 

2. Radiological characterization methods. Describe the analysis and characterization methods used to 
determine the radionuclide inventory of the waste stream. Check all that apply. 
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Standardized Waste Profile Sheet Page 5 of 8 

0 Radionuclide material accountability. Describe the accounting methods used to help establish the 
radionuclide inventory: 

12$1 Radiochemical analysis. Describe type and frequency of sampling and analysis: For NTS, attach data 
validation summary See Attachment A 

D Nondestructive assay. Describe type and frequency of assay performed: 
12$1 Field measurement instruments. Describe the type of instruments and how they are used to help 

establish the radionuclide inventory: See Attachment A 
D Scaling factors. Explain how the scaling factors were derived and how they are used: 
D Computer models. Describe the computer model used and how it is used to establish the radionuclide 

inventory: 
12$1 Other. Describe method: NIST traceable Standard Certificates used for sealed sources {when available) 

If two or more methods are checked above, describe how the methods are used together to establish the 
radiological inventory of the waste stream. For complex or highly variable waste streams, explain the strategy 
used to meet the acceptable knowledge requirements of the waste acceptance criteria. See Attachment A 

3. Estimated Radiation Dose of disposal package (mSv/hr): 

Surface 0.5 30 em QJ_ 1 Meter 0.05 

4. For NTS Only 
12$1Yes 0No Does the waste contain enriched uranium e35u wt%:: 0.90), 233U, 239Pu, 241 Pu, 242mAm, 

243Cm, 245Cm, 247Cm, 249Cf, 251 Cf? If yes, answer the following and check the most restrictive 
limit listed in D.4.2 through D.4.7 that applies to this waste stream for compliance with the 
criticality safety criteria of the NTSWAC. If no, skip to Section D.5. 

4.1 12$1 

4.2 D 

4.3 12$1 

4.4 D 

4.5 0 

4.6 D 

4.7 D 

Attach completed NTSWAC, Appendix E, Table E.3, 235U FGE and 235U Effective Enrichment, for 
each enrichment level or range. 

Waste package contains 15 g of 235U FGE or less. 
Specify controlling document: 

Fissile material does not exceed 350 g of 235U FGE per package nor does it exceed 2 g of 235U FGE 
per kilogram of waste (mass of the package is not included in the mass of the waste) (graphite and 
beryllium must not exceed 1% of the mass of the waste). 
Specify controlling document: Subject Area "Radioactive Waste Shipping Requirements". 

Waste complies with the limits and conditions as specified in NTSWAC, Appendix E, Table E.4. 
Specify controlling document: 

Graphite and beryllium exceeds 1% of the mass of the waste. 

Waste complies with the limits and conditions as specified in NTSWAC, Appendix E, Tables E.5 and 
E.6. Specify controlling document: 

A waste specific nuclear criticality safety evaluation (NCSE) was performed to show compliance with 
the NTSWAC, Section 3.2.1. Attach NCSE for review and specify controlling document: 

5. Reportable radionuclides. List the radionuclides that could be reportable in the waste stream: 
~ If the nuclides vary greatly from container to container, check this box and provide bounding values or 
ranges here. Further evaluation will occur on the specific package paperwork as it is provided for highly 
variable streams. Note: For the NTS, concentrations must be entered in Becquere//cubic meter. 
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Isotope Concentration Bq/m3 (Cilm3); Isotope I Concentration Bq/m3 (Ci/m3); 
Range and Activity Representative of Range and Activity Representative of 

Final Waste Form Final Waste Form 
Am-241 1.91 E+02 to 1.11 E+09; 5.55E+08 Ra-226 1.20E+04 to 1.22E+07; 3.16E+05 
Cm-243 3.56E+03 to 8.61 E+06; 4.31 E+06 Sr-90 3.70E+01 to 3.94E+09; 3.85E+05 
Cm-247 6.00E+OO to 6.51 E+04; 6.51 E+02 Th-230 1.10E+01 to 5.10E+08; 1.94E+06 
Cm-248 6.00E+OO to 6.53E+04; 6.51 E+02 Th-232 1.85E+04 to 7.99E+05; 4.09E+05 
Co-60 5.00E+OO to 8.05E+08; 4.02E+06 U-234 2.00E+OO to 7.55E+12; 3.77E+12 
Cs-137 4.00E+OO to 1.77E+11; 4.81E+05 U-235 1.50E-01 to 2.93E+11; 1.47E+11 
Eu-152 1.00E+OO to 1.41 E+07; 4.28E+04 U-238 4.00E-01 to 2.97E+12; 3.00E+04 
Nb-94 2.16E+02 to 3.21 E+06; 1.61 E+06 H-3 5.63E+05 to 8.71 E+09; 7.10+07 
Pu-238 2.60E+01 to 3.24E+07; 4.78E+04 Ba-133 6.94E-01 to 6.95E+11; 6.94E+11 
Pu-239 4.86E+02 to 2. 78E+08; 1.39E+08 C-14 5.54E-01 to 5.55E+09; 5.54E+09 
Pu-240 1.14E+02· to 4. 80E+07; 3.13E+05 
Pu-241 4.94E+02 to 2.01 E+08; 1.32E+06 
Pu-244 7.48E-01 to 2.79E+02; 7.48E+OO 

6. Does the waste contain any alpha-emitting transuranic radionuclides with a half-life greater than 20 years? If 
yes, list below. 

Transuranic Concentration (nCi/g); Range and Transuranic Concentration (nCi/g); Range and 
Nuclide Activity Representative of Final Nuclide Activity Representative of Final Waste 

Waste Form Form 
Am-241 3.44E-06 to 2.00E+01; 1.00E+01 Pu-240 2.05E-06 to 8.65E-01; 5.64E-03 
Cm-243 · 6.42E-05 to 1.55E-01; 7.76E-02 Pu-244 1.35E-08 to 5.03E-06; 1.35E-07 
Cm-247 1.08E-07 to 1.17E-03; 1.17E-05 
Cm-248 1.08E-07 to 1.18E-03; 1.17E-05 
Pu-238 4.68E-07 to 5.84E-01; 8.61 E-04 
Pu-239 8.75E-06 to 5.00E+OO; 2.50E+OO 

7. For NTS only, Are there any packages in this waste stream that exceed the Plutonium Equivalent Gram (PE­
g) limits specified in NTSWAC, Section 3.2.2? Yes D No [8:1 

Provide supporting PE-g calculations. See Attachment B 

8. For Hanford only, Total FGE as defined in Hanford Site Solid Waste Acceptance Criteria, HNF-EP-0063. 

E. Packaging 
1. Packaging used. Check the applicable boxes. 

[8:1 Drum; describe size(s), type, and weight range: UN1A2/X ... 55-gallon (24" x 35") and 85-gallon (26.75" x 
40") open-headed drums ranging from 48 kg to 500 kg 

[8:1 Metal box; describe size range, type, and weight range: B-25 metal box (52" x 47" x 73'1 ranging from 
150 kg to 4.082 kg 

D Wood box; describe size range, type, and weight range: 

Do the Metal or Wood boxes meet the 3,375 lb/tr strength test? Yes t8J No D 

D High integrity container; describe size range, type, and weight range: 
[8:1 Cargo transport container; describe size range, type, and weight range: Cargo Container Type 7 A/Type A 

IP-2 (238.5" x 96" x 102") ranging from 4.853 kg to 30,481 kg and Cargo Containers (excepted package 
and IP-1) (96" x 96" x 240") ranging from 2.100 kg to 30.481 kg 
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0 Other container; describe size(s), type, and weight range: 
[gl Bulk waste- bulk package and shipment dimensions and weight ranges- describe (supersack, burrito 

wraps, equipment, etc.): Supersack (5 yd3
...:. 9 yds3

}; (10,000 lbs- 24.000 lbs) (78ft x 54" x 54"} (92" x 72" 
X 60") 

D Vented; describe type of venting: 
D Shielded; describe type of shielding: 
[gl Sorbents (required information for NTS Mixed Waste Profiles); describe type and amount used: See Note 

1. 
D Radiologically stabilized in concrete or other stabilization agent; describe type and amount of material 

used and provide data to demonstrate waste meets stabilization criteria: 

Note 1: Sorbents used to absorb incidental liquids as well as prevent the accumulation of condensation in 
packaged wastes include "Waste Lock 770" from M2 Polymer Technologies, "Aquaset" and "Petroset" from Fluid 
Tech, Inc, "Quick-Solid" from CETCO Remediation Technologies, and "Stergo Pads 202" from Corpex 
Technologies. Amounts used are based on manufacturers' product instructions and Navarro-lntera, LLC 
procedures specified in SBMS subject area "Waste Generation." 

2. Maximum container size: Cargo Container Type 7NType A IP-2 (238.5" x 9 6" x 102"), Cargo Container Type 
IP-1 (96" X 96" X 240") 

3. Maximum container gross weight: 30A81 kg 
4. Describe any liners/protective coatings used to ensure that the container is compatible with the waste: 
.Appropriate liners will be placed in containers as applicable to meet NNSSWAC. and will include "double 
bagging" as applicable to meet beryllium packaging requirements and as specified in subject area "Waste 
Generation". 

5. Does each container meet each of the package criteria as defined in the Nevada Test Site Waste Acceptance 
Criteria or Hanford Site Solid Waste Acceptance Criteria, HNF-EP-0063? 

[gl Yes D No 
If no, explain why criteria are not met: 

6. Are ahy of the containers checked above required to be returned to th13 generator facility? Yes 181 NoD 
If yes, specify. lntji'm()daf ContainersJvpe rP'"1 (230;5~ x 85. x 61 .5'1 ranging from.. 3.4i:t7 kg to 27.211 kg 

7. Do any packages listed above require special handling (remote handled, Type 8 Package, odd package 
configurations, etc.) Reference any special handling procedures and ALARA documentation, if applicable. NO 

F. Additional Information 

1. Comments: 

2. Exception or Deviation Request to waste acceptance criteria: Complete if needed 
a) ·Identify specific requirement for which an exception or deviation is desired: 
b) Provide reason an exception or deviation is needed: 
c) Describe any proposed alternative methods to meet the general intent of the requirement: 

3. Attachments. List any attachments provided with this profile: Attachment A - Generating and Characterization 
Processes; Attachment B- PE-g Determination; Attachment C- FGE Determination and Table E.3. 
"Calculation of 235u Fissile Gram Equivalence and Effective 235U Enrichment for LLW Packages" 
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G. Generator Signatures 

To the best of my knowledge, the information provided on this form and the attached documentation is a 
full, true and accurate description of the waste stream. Willful and deliberate omissions have not been 
made. All known and suspected hazardous materials have been disclosed. 

Technical Contact Name: Mark Heser Date: 

~ J:r 
Signature: ~ /1J_ ,~ 

j7 
{;~s /I J /zu f L--

Date: 

Signature: S - I 7 - ?--o l ;). 
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NNSS Profile LITN000000006, Revision.15- Attachment A & Table 81 

ATTACHMENT A 

4.1 GENERATING PROCESS 

This waste profile is intended to support applicable site investigations, environmental restoration, 
and Deactivation and Decommissioning (D&D) activities conducted by Navarro-lntera, LLC (N-1) 
occurring on the Nevada National Security Site (NNSS) and the Nevada Test and Training Range 
(NTTR). Navarro-tntera, LLC conducts site investigation activities for the purpose of determining 
the extent and nature of contamination present at identified Federal Facility Agreement Consent 
Order (FFACO) sites. The investigation techniques that generate investigation-derived waste 
(IDW) include drilling for sample collection, surface sampling or sample collection at excavation 
areas. These activities routinely generate contaminated personal protective equipment (PPE), 
drill cuttings, and excess sample material, discarded sampling equipment including plastic core 
sleeves and liners used for surface protection, and occasional rocks and/or surface contaminated 
equipment and debris (non-hazardous tools, scrap metal, piping, etc). IDW waste may also 
contain solid fuel fragments ("carbonized flecks") liberated through research and development of 
nuclear rocket and ramjet engine tests. These solid fuel fragments are called "carbonized flecks" 
because of the dark color and usually small particle size of the pieces that are collected during 
investigation activities. The carbonized flecks are typically co-mingled with other waste (i.e., soil}, 
and the activity will be distributed throughout the volume of the package. IDW may also contain 
depleted uranium (DU), depleted uranium contaminated wastes, and various types of sealed 
sources less than 100 microcuries. In addition, small volumes of hydrocarbon contaminated 
soils, PPE, or other materials exceeding 100 mg/kg may be included as a result of spills or 
historical releases being remediated. The packages will be marked "Hydrocarbon Waste" in 
accordance with NNSSWAC requirements. 

In addition, remediation waste (i.e., soil and debris) will be disposed under this profile. During site 
remediation and D&D activities, waste is generated and packaged at each location. The waste is 
characterized using historical/process knowledge, field screening results, and analytical results 
from associated samples collected during site characterization. As such, the disposition of the 
waste (i.e., sanitary, low-level, hazardous) is not determined until after packaging of the waste is 
complete. N-1 Waste Handlers are trained to complete the appropriate Waste Container Log for 
suspect low-level radioactive waste, which contains information regarding Nevada National 
Security Site Waste Acceptance Criteria (NNSSWAC) requirements and prohibited items. The 
Waste Certification Official (WCO) reviews the Waste Container Log for each package of waste 
determined to be low-level waste to ensure the waste is compatible with the current approved 
profile and to ensure no prohibited items have been introduced into the waste. The following N-1 
subject areas are utilized to meet NNSSWAC requirements: 

• Sample Collection 
• Sample Management 
• Tier I Review - Data Verification 
• Tier II Chemical Data Review- Data Validation 
• Tier II Radiological Data Review- Data Validation 
• Waste Planning and Management 
• Waste Generation 
• Waste Characterization 
• Waste Disposition 
• Independent Verification Review 
• Radioactive Waste Certification 
• Radioactive Waste Shipping Requirements 

4.2 CHARACTER/ZA TION PROCESS 

Page I of5 

Log in #2013-140     May 15, 2013



NNSS Profile LITN000000006, Revision. 15 ·Attachment A & Table 81 

Although the sites vary by location, they do not vary in the process of how the waste is generated, 
characterized, and subs~quently managed. Soil and debris (tools, scrap metal, piping, facility 
demolition debris, etc), will be characterized based on process knowledge, field screening, and 
analytical results. Discarded materials from the sampling event such as PPE, plastics, paper, 
cardboard, and discarded sampling equipment that are difficult to sample are characterized by 
association with the sample taken during their use. 

Navarro-lntera, LLC conducts site characterization according to the requirements of the FFACO. 
The FFACO requires the writing of a Corrective Action Investigation Plan (CAIP) or a Streamlined 
Approach for Environmental Restoration (SAFER) Plan for each site that prescribes specific 
information for planning investigation activities. These documents must include or reference the 
management, technical specifications, quality assurance, health and safety, field sampling, and 
waste management information needed to conduct the investigation. Both documents include, as 
an attachment, a description of the investigation Data Quality Objectives (DQOs), qualitative and 
quantitative statements that specify the quality of the data to support potential courses of 
(remediation) action for a particular site. The DQOs are developed to clearly define the purposes 
for which environmental data will be used and to design a data collection program that will satisfy 
these purposes. 

The DQO process evaluates site-specific process knowledge, or the lack thereof, and develops 
the list of Contaminants of Potential Concern and their probable locations. A sampling scheme is 
developed and described in either the CAIP or SAFER Plan, along with the other critical 
information required to support the integrity of the sampling and analytical results. A field 
instruction is developed that provides site-specific requirements for field personnel. Samples may 
be collected and analyzed for Volatile Organic Compounds, Semi-volatile Organic Compounds, 
Resource Conservation and Recovery Act metals, polychlorinated biphenyls, pesticides, 
asbestos, and beryllium based on the results of the Data Quality Objective (DQO) process. 
Samples collected for radiological characterization are typically analyzed for gamma 
spectroscopy, and isotopic analyses for isotopes of interest. 

DU-contaminated waste will be characterized based on sampling and analysis or mass fractions. 
If a mass fraction evaluation is used, the DU will be characterized based upon the Typical 
Uranium Isotope Abundance (Table 8.12, Handbook of Health Physics and Radiological Health, 
3rd Edition). The activity concentration for each isotope will be determined based upon the mass 
fractions of 99.75% for U-238, 0.25% for U-235, and 0.0005% for U-234. When the mass 
fractions are used, the entire mass of the waste will be considered the mass of DU. 

Plutonium-contaminated waste will be characterized based on sampling and analysis or mass 
fractions. Pu-239 and Pu-240 are typically reported as one result, and analysis for Pu-241 is not 
conducted. Activities for plutonium isotopes are calculated based on the percentage of each 
isotope found in weapons grade plutonium typical of wastes generated from the NNSS and 
NTTR. The activity concentration of Pu-239 is calculated at 81% of the reported analytical result 
for Pu-239/Pu-240 value, and the activity concentration of Pu-241 is calculated at 80% of the 
reported analytical result for Pu-239/Pu-240 
(Isotopic Plutonium Activity Ratios for Low-Level Radioactive Waste Generated at the Nevada 
Test Site and Tonopah Test Range, W. C. Nicosia, 2005). 

Radiological field screening instrumentation (e.g., NE Electra) are used to assess the alpha and 
beta contamination levels on the surfaces of materials and structures. 

For sealed sources, the isotope and concentration provided by the NIST traceable Standard 
Certificates is used to characterize the waste. 

In accordance with Appendix E.7 of the NNSSWAC, N-1 will not use soft sided containers !e.g., 
supersacks) to package waste containing fissile material which meets or exceeds 15 g of 35U 
FGE per package. 
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A typical example of site waste management operations is described as follows: Waste 
containers purchased from approved vendors are receipt inspected by the WCO prior to being 
added to N-l's container inventory. Receipt inspections are documented on a receipt inspection 
form and a barcode applied. At the site, containers are inspected again prior to use and the 
inspections are documented in the Waste Container Log. If required by a specific waste type, 
absorbents, liners, and container configuration requirements compatible for this waste type will be 
identified during project planning and documented in the project file. The waste container is 
setup using the appropriate plastic liners and absorbent materials. This information is described 
in the Waste Container Log. Waste is packaged into waste containers by two qualified Waste 
Handlers. One Waste Handler packages the waste. The second Waste Handler acts as the 
waste verifier. Both Waste Handlers ensures that NNSSWAC prohibited items are not placed into 
the waste container and document the packaging process on the Waste Container Log. The 
waste generation and documentation process is independently inspected via periodic 
surveillances by the WCO. The subject area "Waste Generation" provides instructions and 
requirements to ensure that waste characterized as LLW for disposal at the NNSS has been 
segregated, packaged, and documented to meet N-1 requirements. 

For drilling activities, cuttings (soil) and excess core sample are placed in containers, along with 
any plastic sleeves or discarded sampling equipment. The drum number, corresponding 
borehole number(s}, and sample numbers are recorded in the site-specific Waste Container Log. 
Liners from under the rig are periodically drummed and characterized using analytical data 
associated with the corresponding boreholes. 

Samples collected for characterization purposes are analyzed and the results forwarded to N-1 for 
data validation. The data are reviewed for precision, accuracy, completeness, and 
appropriateness to the requirements of the Quality Assurance Program Plan. Only when the data 
have been validated are they uploaded into the N-1 analytical services database, where they can 
be accessed for use. 

In accordance with subject area "Waste Characterization," a regulatory analysis is performed 
based on the applicable chemical and radiological data obtained from the database, and available 
and applicable process knowledge. Both the chemical waste characterization and the radioactive 
waste characterization are subjected to an independent verification process in accordance with 
subject area, "Independent Verification Review," to ensure accuracy, completeness, traceability, 
and reproducibility of the supporting basis for characterization. The chemical waste 
characterization and radioactive waste characterization are combined into one document 
package. 

The completed chemical and radioactive waste characterization memorandum will categorize the 
waste as hazardous, radioactive, mixed, or sanitary, and will specify the disposal pathway(s) 
which meet regulatory and disposal facility acceptance criteria. The subject area "Waste 
Disposition," identifies the unique documentation and preparation requirements specific to each 
category of characterized wastes. Wastes categorized as LLW and proposed for disposal at the 
NNSS RWMC facility, are evaluated to determine if their physical, chemical and radiological 
properties are consistent with an approved Standardized Waste Profile Sheet. If the properties 
of the waste do not match those described on an approved Waste Profile, the profile is either 
revised or a new profile initiated. Approval of the profile is required prior to disposal. 

Fully characterized containers of LLW are subject to the requirements of subject area 
"Radioactive Waste Shipping Requirements." This subject area describes the process where the 
waste planning, generation, packaging, documentation, and characterization are evaluated 
against NNSSWAC criteria. Per the combined instructions found in subject areas "Waste 
Disposition" and "Radioactive Waste Shipping Requirements," a unique LLW certification and 
shipment file is prepared to document compliance with NNSSWAC and DOT requirements. The 
certification process detailed in the subject area "Radioactive Waste Certification" includes 

Page 3 of5 
Log in #2013-140     May 15, 2013



NNSS Profile LITN000000006, Revision. 15 - Attachment A & Table 81 

requirements to ensure that an applicable and approved Waste Profile has been established for 
the waste stream to be shipped and that the waste has been appropriately evaluated against 
profile requirements to meet established NNSSWAC criteria. 
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Table B-1 

Table B-l 
Analytical Results 

Upper Upper 
Statistical Confidence Statistical Confidence 

Mean Level Mean Level 
(mg!L) (mg!L) (mg!L) (mg!L) 

TCLP Metals: TCLP Semivolatiles: 

Arsenic 1.13E+OO 2.40E+OO o-Cresol 1.68E-OI 4.53E-01 

Barium 1.88E+Ol 2.35E+Ol p-Cresol 2.92E-01 4.52E-Ol 

Cadmium 4.03E-Ol 6.05E-OI m-Cresol 2.03E+OO 3.85E+OO 

Chromium 4.81E-Ol 6.20E-01 Cresol NA NA 

Lead 2.49E+OO 3.85E+OO 2,4-Dinitrotoluene 6.57E-03 8.25E-03 

Mercury 9.08E-02 1.36E-01 Hexachlorobenzene 6.57E-03 8.25E-03 

Selenium 5.22E-02 1.06E-Ol Hexachlorobutadiene 6.57E-03 8.25E-03 

Silver 2.05E-OJ 2.85E-01 Nitrobenzene 6.57E-03 8.25E-03 

TCLP Volatiles: Pentachlorophenol 8.50E-02 8.50E-02 

Benzene 5.76E-04 1.83£-03 2,4,5-Trichlorophenol J.?OE-02 l.?OE-02 

Carbon Tetrachloride 5.76E-04 1.83E-03 2,4,6-Trichlorophenol J.?OE-02 l.?OE-02 

Chi oro benzene 5.76£-04 1.83E-03 Hexachloroethane 6.57E-03 8.25E-03 

Chlorofonn 5.80E-03 7.40E-03 TCLP Pesticides and Herbicides: 

1,4-Dichlorobenzene 8.99E-Ol 1.57E+OO Chlordane 8.86E-05 8.90E-05 

I ,2-Dichloroethane 7.00E-04 1.83£-03 2,4- D NA NA 

Methyl ethyl ketone 8.25E-OI 1.95E+OO Endrin 1.79E-05 1.80E-05 

Pyridine NA NA Heptachlor and Hydroxide 1.79E-05 1.80E-05 

Tetrachloroethelyne 5.76E-04 1.83E-03 Lindane NA NA 

Trichloroethylene 9.01E-03 1.66E-02 Methoxychlor 2.07E-05 2.42E-05 

Vinyl chloride 1.02E-03 3.66E-03 Toxaphene 1.80E-03 1.80E-03 

I, 1-Dichloroethylene 5)6E-04 1.83E-03 2,4,5 - TP (Silvex) NA NA 
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ATTACHMENTB 

PE-g DETERMINATION 

The following spreadsheet details the PE-g determination for Waste Stream Identification 
Nwnber LITN000000006, Revision 15, "Investigation-Derived Waste from the Nevada 
National Security Site and Nevada Test and Training Range". 

The high range for each radionuclide was multiplied by the corresponding PE-g 
conversion factor to determine a PE-g per cubic meter concentration. This value was 
then multiplied by the largest volwne for each package type to determine a total PE-g 
value per package. 

Each package exceeds the NNSSWAC, Section 3.2.2, limits for packages when using the 
maximwn values. However, due to the nature of our waste stream, we do not anticipate 
any one package exhibiting the maximwn value for all listed isotopes. In addition, each 
package sent for disposal is evaluated individually to ensure that the individual package 
limits are within this requirement (Subject Area "Radioactive Waste Shipping 
Requirements"). 

Steve Mergenmeier --'W'-'--=C_,O'-------
Prepared by: Title 

~~~gna~tu~re_LL..~~:.&::---=D==at~e S>d-I)_!_J? J .?o i2 

John Fowler EC/WM Manager ~~~~ 
Signature 

() )-/rf /zo /z-
Date Verified by: Title 

Note: Verification includes all fonnulas, cell references, and forwarded electronic media confinned by the check 

print process. 
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ATTACHMENT B 

Plutonium Equivalent Gram Calculation 

A B c D E F 

r-1- Radionucllde High Range PE-g i 1 

·--····--·-··-···--··-·-· 

(PE-g/m3) 
·- ---

2 (Bq/m3) (gPE/Bq) .I. .. 

3 Am-241 1.11 E+09 2.65E-09 2.94E+OO 
4 Cm-243 8.61E+06 1.91 E-09 1.64E-02 
5 Co-60 8.05E+08 8.47E-13 6.82E-04 
6 Cm-247 6.51E+04 2.47E-09 1.61 E-04 .. 
7 Cm-248 6.53E+04 9.90E-09 6.46E-04 

- --
8 Cs-137 1.77E+11 1.08E-12 1.91 E-01 
9 Eu-152 1.41E+07 2.57E-12 3.62E-05 

- -
10 Nb-94 3.21E+06 1.34E-12 4.30E-06 
11 Pu-238 3.24E+07 4.42E-10 1.43E-02 
12 Pu-239 2.78E+08 4.41E-10 1.23E-01 
13 Pu-240 4.80E+07 4.41E-10 2.12E-02 i -

14 Pu-241 2.01E+08 4.80E-12 9.65E-04 
-·-·-· -

15 Pu-244 2.79E+02 3.43E-10 9.57E-08 
-

16 Ra-226 1.22E+07 2.62E-10 3.20E-03 
' 17 Sr-90 3.94E+09 4.32E-12 1.70E-02 

---· -
18 Th-230 5.10E+08 2.79E-09 1.42E+OO 

····- -- -

19 Th-232 7.99E+05 3.02E-09 2.41E-03 
-

20 U-234 7.55E+12 2.59E-10 1.96E+03 .... -
21 U-235 2.93E+11 2.33E-10 6.83E+01 

l --
22 U-238 2.97E+12 2.21 E-10 6.56E+02 

-- -
23 H-3 8.71E+09 7.21E-15 6.28E-05 

- --
24 Ba-133 6.95E+11 2.83E-13 1.97E-01 

·•···· 

25 C-14 5.55E+09 1.58E-13 8.77E-04 
26 i 

I 
27 1 55-gal drum 

I ' -
Total 85~druQ11 B-25 1 Cargo Container 

28 (PE~g/m3f " (PE~') (1-~,)-~- . (PE-g) PE-g) i (PE-g) 
29 2.69E+03 5.64E+02 8.59E+02 6.85E+03 8.65E+04 
30 ! I 

31 RemarkSiAssumptionsiConversion factors: ' ·-

32 - · · r···· - 1 - ---------- -

33 lritl:!rnal y§i~~~~f??~_gaflon ~!ulll i~9.21 cui-Jic meters -
-

I 34 lnterna.lvolume of 8?~~11on drum is 0.32 cu~ic llleters 
Ts Internal volume of B-25 box is 90 cubic feet or 2.55 cubic meters 

36 Internal volume of cargo container is 32.2 cubic meters 
......... . ·----------

········- --··- -

rE- Gallon~!~ m3 = m~lti~IY.J5.9:993785 i I 
38 te to m3 = multiply x 0.02833 . ..... - -

~ ---~~ L i ...... " _ _ ··-- :... __ 

40 Per procedure, each ~i:I~~~PCI9!5.age·~ ;:!Ctivity_w~l--~~ ~21!1Pi:lri:!9J2 .. t.JNSSWAC ... 

41 Section 3.2.2 and no container exceeding 300 PE-g will be sent for disposal. 

5/17/2012 
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ATTACHMENTC 

FGE DETERMINATION 

The following spreadsheet details the FGE determination for Waste Stream Identification 
Number LITN000000006, Revision 15, "Investigation Derived Waste from the Nevada 
National Security Site and Nevada Test and Training Range" for radionuclides included 
in Table E.3 ofthe NNSSWAC, Revision 9. 

The high ranges determined for Pu-239, Pu-241, Cm-243, and Cm-247 and the low range 
for U-235 were used to calculate the activity of the U-235 FGE for cargo containers. The 
low range for U-235 was used for the calculation because use of the profile allowed 
maximum package volume and profile allowed maximum activity concentration presents 
an unrealistic scenario, since larger containers would only be used for lower activity 
concentration wastes. 

Each package ofU-235 FGE and U-235 FGE per kilogram of waste will be evaluated and 
documented before disposal (Subject Area "Radioactive Waste Shipping Requirements"). 

Steve Mergenmeier 
Prepared by: 

John Fowler 
Verified by: 

EC/WM Manager 
Title 

Note: Verification includes all formulas, cell references, and forwarded electronic media confirmed by the check 

print process. 
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ATTACHMENT C 

NNSSWAC Table E.3 FGE Determination 

A B c D E F G H 
Internal 

Volume of 
Cargo Specific 

High Range* Container Activity Mass of U-235FGE 
1 Nuclide (Bq!m 3) (m3) Activity (Bq) (Bqlg) Isotope Factors U-235FGE 
2 Pu-239 2.78E+08 32.2 8.95E+09 2.30E+09 3.89E+OO 1.6 6.23E+OO 

3 Pu-241 2.01E+08 32.2 6.47E+09 3.80E+12 1.70E-03 3.5 5.96E-03 

4 U-235 1.50E-01 32.2 4.83E+OO 8.10E+04 5.96E-05 1 5.96E-05 

5 Cm-243 8.61E+06 32.2 2.77E+08 1.90E+12 1.46E-04 7.8 1.14E-03 

6 Cm-247 6.51E+04 32.2 2.10E+06 3.50E+06 5.99E-01 0.78 4.67E-01 
7 I 

- ... ... - ... ~ . - I i Io.t~l~ I 
8 6.70 - v•¥¥"- -~-

~ ~~ma~~~!!'~!!iumptions/Conve,rs_!on factors: I 
L -·--· 

10 L l . - ... 

11 *High ra119e ~as used for each_r(3cjLO_I)UCiide with the excepti()_l1_o_!U~235. 

$ ""fb~_rnor~~pprop~(lte value to use for U-235 is the low range, as larger volume packages _ _ __ 

~ 'oVilll1()t ~e use~_~r higb~r actiyi~ \Naste. Eac_tl_p(lck~e ()f waste will be evaluate_c:l and U-235 FGE a_nd ~-235 FGE p~r J 

....!i_ ~i~o_gram of waste will be calcu_l(3ted as stated in the Subject Area Radioactve Waste ShippingHeguirement~-· _ 
15 

- ___ .L___ --- --
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Underground Test Area Activity LeadUnderground Test Area Activity Lead

U.S. Department of Energy, Nevada Field Office 
Nevada Site Specific Advisory Board 

May 15, 2013y ,



Understanding Groundwater... 
an Integrated Approach
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Corrective Action Units
• There are five Corrective 

Action Units (CAUs) that 
make up the Underground g
Test Area (UGTA) activity

– CAUs are determined 
b l i d l iby location and geologic 
conditions

All CAUs require– All CAUs require 
characterization which 
includes data collection 
thro gh drillingthrough drilling
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Why Do We Drill?
• Provides access to the complex 

subsurface for sampling
– More than 300 different geologicMore than 300 different geologic 

units (types of rock) representing 
more than 500 million years of 
geologic historygeologic history

• Gives access to groundwater contained 
within multiple aquifer systems (local 

d i l)and regional)
• Provides multiple/ongoing opportunities 

to sample and monitor
• Expands upon approximately 50 years 

of groundwater research
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Drilling Guidance Team
• Federal and Contractor staff who 

address technical drilling and data 
collection decisions before, during,collection decisions before, during, 
and after drilling wells

• Decisions may include:

– Identifying current data available 
(as necessary)

– Identifying model needs and data gaps

– Identifying drilling and/or data 
collection locations and their purposecollection locations and their purpose
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Drilling Guidance Team
(continued)

– Defining how the well should be 
completed (designed)

D t i i h t th l ti fi ld d t– Determining what the real-time field data 
is telling us (i.e. geologic samples and 
structure, water sample and water table 
information, logging data)

– Interpreting well development data

Page 6Page 6Title
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Typical UGTA Drilling Process
P iPreconstruction

• Determine data needs including g
well location, projected completion 
zones and depths

• Survey and stake well site and• Survey and stake well site and 
route of access road from existing 
roads to the new site
C d t h l i l d• Conduct archaeological and 
biological resource clearance 
surveys within the established
well site and new access road
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Typical UGTA Drilling Process
PreconstructionPreconstruction

(continued)

• Develop Storm Water Pollution Prevention Plan 
• Obtain surface area disturbance permits for well sites on 

the Nevada Test and Training Range (NTTR)the Nevada Test and Training Range (NTTR) 
• Obtain concurrence from Nevada Field Office for 

National Environmental Policy Act (NEPA) compliance 
and surface disturbance at new sites on the Nevada 
National Security Site (NNSS) based on archaeological 
and biological resource clearance surveys
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Typical UGTA Drilling Process
PreconstructionPreconstruction

(continued)
• Conduct Environmental• Conduct Environmental 

Baseline Surveys:
– Provides current 

condition of site
– Addresses impacts on 

well sitee s e
– NTTR only (similar 

to NNSS NEPA 
requirements)requirements)
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Typical UGTA Drilling Process
C t tiConstruction 

• Construct new access 
roads drill pad and

Auger Rig

roads, drill pad, and 
sumps at the new well 
site after all surveys, 

l lplans, clearances, 
and permits have 
been obtained

• Drill the conductor 
hole and install 
conductor casingg

Conductor Casing
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Typical UGTA Drilling Process
ConstructionConstruction 

(continued)
• Mobilize and rig up the main hole• Mobilize and rig up the main hole 

drill rig and other temporary 
support facilities and equipment 
on the well siteon the well site

• Drill the main hole to target 
depth, install production casing 
and monitor tubing, as needed

• Rig down and demobilize the 
main hole drill rig and temporarymain hole drill rig and temporary 
support equipment and facilities 
to next well site
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Typical UGTA Drilling Process
ConstructionConstruction 

(continued)

C d t ll d l t d t ti * f h d ti• Conduct well development and testing* of each production zone:
– Install high-volume test pump
– Purge well for more representative water samplePurge well for more representative water sample
– Conduct flow logging to identify most productive zones
– Obtain well water samples
– Shut off pump and monitor well recovery

*Th i f ll t t th d t t t l if*The pumping of wells to restore the groundwater to natural aquifer 
conditions after well drilling and construction, which is followed by 

aquifer testing to measure the productivity of the well
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ER-EC-13 Well Site
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As-Built Completion 
Schematic for Well ER EC 15Schematic for Well ER-EC-15
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Typical UGTA Drilling Process 
Documentation

• Publish well completion report
• Complete well development and 

testing data reporttesting data report
• Use data from activities and reports 

for future modeling documentation 
and other publications/presentations 
as needed
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ENVIRONMENTAL MANAGEMENT SITE-SPECIFIC ADVISORY BOARD 
       ________________________________________________________________________________________________ 

 

Hanford  Idaho   Nevada      Northern New Mexico 

Oak Ridge  Paducah  Portsmouth      Savannah River 
       ________________________________________________________________________________________________ 

 

 

 

 

February 27, 2013 

 

 

Mr. David Huizenga 

Senior Advisor for Environmental Management 

U.S. Department of Energy, EM-1 

1000 Independence Avenue, SW 

Washington, DC  20585 

 

Dear Mr. Huizenga: 

 

The Office of Environmental Management’s (EM) budget is composed of several 

components, including costs to maintain the EM complex in a safe ‘operations ready’ 

state, out-year compliance costs to meet future regulatory milestones, current-year 

compliance costs to meet regulatory milestones in the current fiscal year and other costs 

not directly tied to regulatory milestones. 

 

Included in these costs is funding for the development of new technology that will 

improve the productivity of cleanup projects across the complex.  The enhanced solvent 

for the Salt Waste Processing Facility at the Savannah River Site is an example of a 

successful research and development (R&D) project. 

 

As the current federal budgeting activities continue to constrain EM cleanup activities, 

the Environmental Management Site-Specific Advisory Board (EM SSAB) recommends 

that the Department of Energy not constrain funding in areas of technology R&D.  The 

EM SSAB recognizes that without innovative solutions for the future, the cost and timing 

of cleanup projects could jeopardize compliance with regulatory milestones and extend 

cleanup costs beyond reasonable expectations.  

 

 

 

 

 

     

Steve Hudson, Chair Kathleen Bienenstein, Chair Carlos Valdez, Chair 

Hanford Advisory Board Nevada SSAB Northern New Mexico 

   Citizens’ Advisory Board 
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EM SSAB Chairs’ Recommendation 2013-02 

 

 

 
David Martin, Chair Ralph Young, Chair William Henderson,  

Oak Ridge SSAB Paducah Citizens Chair 

 Advisory Board Portsmouth SSAB 

 

 

 

 

 

 

Donald Bridges, Chair 

Savannah River Site 

Citizens Advisory Board 

 

 

 

 

cc: Melissa Nielson, EM-3.2 

 Catherine Alexander, EM-3.2 





ENVIRONMENTAL MANAGEMENT SITE-SPECIFIC ADVISORY BOARD 
       ________________________________________________________________________________________________ 

 

Hanford  Idaho   Nevada      Northern New Mexico 

Oak Ridge  Paducah  Portsmouth      Savannah River 
       ________________________________________________________________________________________________ 

 

 

February 27, 2013 

 

 

Mr. David Huizenga 

Senior Advisor for Environmental Management 

U.S. Department of Energy, EM-1 

1000 Independence Avenue, SW 

Washington, DC  20585 

 

Dear Mr. Huizenga: 

 

The Environmental Management Site-Specific Advisory Board (EM SSAB) has noted 

with considerable interest and support that the Waste Isolation Pilot Plant (WIPP) has 

been remarkably successful in disposing of transuranic waste (TRU) throughout the 

Department of Energy (DOE) complex for approximately 10 years.  The success of the 

TRU waste program is among DOE’s most notable achievements during this time frame. 

 

The EM SSAB is also aware that the mission of WIPP is being assessed for possible 

expansion to include disposal of some surplus plutonium from defense programs 

weapons production activities and certain other nuclear waste such as Greater-Than-

Class-C Waste from Nuclear Regulatory Commission-related programs. 

 

The success and activity of the WIPP program represents an opportunity for DOE to 

make still further progress in addressing some of DOE’s legacy waste streams.  

 

The EM SSAB encourages DOE to evaluate additional storage and disposal options for 

DOE legacy waste that could result from an expansion of the WIPP disposal mission.  

 

For example, one specific test program that would support this concept involves shipment 

of a small number of Savannah River Site (SRS) Defense Waste Processing Facility 

Canisters from SRS to WIPP for storage and evaluation for disposal.  Such a test program 

would permit DOE to evaluate significant issues in DOE’s complex-wide high-level 

waste disposition program such as: 

 

• Shipment container development issues 

• Packaging and shipment/receipt issues for both the shipper and the receiver 

• Other transportation issues 

• Dealing with consent-based approvals 

 



2 

EM SSAB Chairs’ Recommendation 2013-01 

It is the intent of this test program to provide valuable input and to serve as a precursor 

for the DOE program for the disposal of DOE’s high-level waste. 

 

 

 

 

      

   

Willie Preacher, Chair Kathleen Bienenstein, Chair Carlos Valdez, Chair 

Idaho National Laboratory Nevada SSAB Northern New Mexico 

Site EM Citizens Advisory  Citizens’ Advisory Board 

Board 

 

 

  

 
 

David Martin, Chair Ralph Young, Chair William Henderson, 

Oak Ridge SSAB Paducah Citizens Chair 

 Advisory Board Portsmouth SSAB 

 

 

          

 

 

 

Donald Bridges, Chair 

Savannah River Site 

Citizens Advisory Board 

 

  

 

 

cc: Melissa Nielson, EM-3.2 

 Catherine Alexander, EM-3.2 






