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FOREWORD

Within the U.S. Department of Energy (DOE), environmental stewardship has become an expression describing the long-term activities that will be conducted on a site after closure.  These include operation and maintenance of engineered barriers, monitoring, access restrictions, security, government controls, land use controls, information management, and the needed funding to support these activities.  Within each of these categories reside a number of important themes and issues.  This initial Kirtland Area Office/Sandia National Laboratories/New Mexico Long-Term Environmental Stewardship (LTES) Plan examines these themes and issues.

"Stewardship" has developed a number of definitions as it has evolved through the federal government in recent years.  But, the word's root is found in the Middle English, implying a meaning of "to watch out for" or "to manage," with a philosophical underpinning denoting "responsibility."  

One of the first questions to arise from such a definition, for example, is: how long is long-term?  Various organizations within the energy department and various orders have suggested answers ranging from 70 up to 10,000 years.  One organization has used 10 half-lives of Cesium‑137 (just more than 300 years), another a length convenient to a popular spread sheet employed for tracking costs (70 years.)  Others have suggested and begun to use the Native American standard of seven generations.  In our LTES Plan, the answer to this and other questions is not completely resolved.  Instead, we answer that our plan will be in place as long as is necessary.  It will be revisited regularly and revised to meet changing conditions and new requirements.

For a document designed to last "as long as is necessary," the reader will perhaps find this plan sparing in its length.  This is because much of the detail needed to execute an LTES plan is not included here.  Instead, the detail is referred to in other documents, which tier down from the plan itself.  As a first step, this plan makes use of existing capabilities and programs to meet its goals.  Only then are new measures or changes described in order to complete this important work..

Finally, an LTES plan is a community plan.  It cannot simply be "approved" within a DOE system and set into motion.  If it is not a plan of, by and for the community, it will fail.  In the case of our closure operations, the stakeholders are many—on and outside of the Kirtland Federal Complex.  In recognition of that, this plan has been preceded by more than 18 months of meetings and recommendations from a variety of stakeholders, who have given tirelessly to this process.  Unresolved issues will be the subject of still more stakeholder sessions.  A variety of efforts to continue to reach out and involve the community, will be a part of our LTES strategy.
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Joe Estrada

Richard Fate

Denise Bleakly

Sue Collins

Jerry Peace

Tami Moore

Will Keener
TABLE OF CONTENTS
FOREWORD
i
LIST OF FIGURES
iv
LIST OF TABLES
v
LIST OF APPENDICES
vi
ACRONYMS AND ABBREVIATIONS
vii
1-11.0
INTRODUCTION:  LONG-TERM ENVIRONMENTAL STEWARDSHIP

1.1
LTES Objectives (Purpose)
1-2
1.2
LTES Scope and Intent
1-2
1.3
LTES Assumptions
1-4
1.4
LTES Setting
1-5
1.5
Site Background
1-5
1.6
LTES Definitions
1-6
1.7
LTES Community Involvement
1-8
2.0
INSTITUTIONAL  AND PHYSICAL CONTROLS
2-1
2.1
Land Status and Institutional Controls for SNL/NM
2-4
2.2
Physical Controls
2-5
2.3
Engineered Units
2-6
2.4
Groundwater Units
2-8
2.5
Signed and Fenced Units
2-11
2.6
Signed Units
2-11
2.7
Other Issues
2-14
2.7.1
Active Sites
2-14
2.7.2
Sites Transferred to KAFB
2-14
2.7.3
Newly Discovered Sites
2-14
2.8
Conclusions
2-14
3.0
MONITORING
3-1
3.1
Site and Community Environmental Monitoring
3-1
3.2
Contaminant Pathways and Environmental Monitoring
3-2
3.3
Decision Logic for Determining Monitoring Methods
3-3
3.4
Managing Uncertainty with a Matrix
3-3
3.5
Summary of Current Environmental Monitoring Programs at SNL/NM
3-5
3.6
Near-Term Required Capabilities for LTES
3-6
3.7
LTM for LTES
3-7
4.0
INFORMATION MANAGEMENT SYSTEM
4-1
4.1
Information Types
4-1
4.1.1
Existing SNL/NM Information Systems
4-2
4.1.2
ER and Corporate Records Center
4-2
4.1.3
Environmental Geographic Information System
4-5
4.1.4
ER Database Management System
4-5
4.1.5
ER Site Tracking System
4-5
4.1.6
ER Project Controls
4-5
4.1.7
Future Developments for LTES IMS
4-6
5.0
DOE AND SNL/NM MANAGEMENT OF LTES
5-1
5.1
Organizations
5-1
5.2
DOE
5-1
5.3
SNL/NM
5-1
5.4
The Regulators
5-2
TABLE OF CONTENTS (Concluded)
5.5
Stakeholders
5-2
5.6
Public Participation Activities
5-3
5.7
Schedule
5-5
5.8
Changes to the Plan
5-5
5.9
Performance Assurances
5-5
5.10
Budget
5-5
5.11
Deliverables
5-7
6.0
MOVING THE LTES PLAN FORWARD
6-1
6.1
LTES Monitoring
6-1
6.2
Negotiating End Point Decision Logic
6-1
6.3
Direct or Indirect Funding
6-1
6.4
Interagency Consultations
6-2
6.5
DOD and DOE Access Agreements
6-2
6.6
Sites Discovered After ER Project Closure
6-2
6.7
IMS and Its Relationship to ICs on KFC
6-2
6.8
Involvement of Local Government in Recommendations for IC Systems
6-2
6.9
Limited Access to Current ER Records
6-3
6.10
Working with Bernalillo County on a Land Status Database
6-3
6.11
IMS Long-Term Ownership and Maintenance
6-3
6.12
Transition from ER to Laboratory Services
6-3
6.13
Varying Organizations and Lines of Regulatory Authority
6-4
6.14
Need for Dedicated Funding for Outreach
6-4
6.15
Details of a Public Participation Program
6-4
6.16
LTES Funding Mechanism
6-5
6.17
Planning for LTES Performance Measures
6-5
7.0
CHRONOLOGY OF PUBLIC PARTICIPATION IN LTES
7-1
8.0
GLOSSARY
8-1
9.0
REFERENCES
9-1


LIST OF FIGURES
Figure
Page
1.1-1
The Location of Kirtland Federal Complex and Sandia National 
Laboratories/New Mexico
1-3
2.0-1
Sandia National Laboratories/New Mexico Environmental Restoration 
Sites Location Map
2-2
2.2-1
Stewardship Activities Will Vary in Intensity
2-7
2.3-1
Sandia National Laboratories/New Mexico Engineered Units 
Location Map
2-9
2.4-1
Sandia National Laboratories/New Mexico Signed and Fenced Units 
Location Map
2-10
2.5-1
Sandia National Laboratories/New Mexico Signed Units Location Map
2-12
2.6-1
Sandia National Laboratories/New Mexico Location of Areas with 
Groundwater Concerns
2-13
3.3-1
Example of Decision Logic
3-4
3.4-1
Uncertainty Management Matrix
3-5
3.7-1
Mixed Waste Landfill Location Map
3-8
4.1-1
Records Lifecycle Schematic
4-3
4.1-2
Hierarchy Relevant to Current Information Management Systems 
4-4
5.6-1
Conceptual Idea of Public Participation in the LTES Process
5-4
5.10-1
Transition from Environmental Restoration Project Closure to Long-Term 
Environmental Stewardship
5-6
5.10-2
Breakdown of Budget in a Typical Year
5-8
LIST OF TABLES

Table
Page

2.0-1
Classification of Institutional Controls
2-3
2.1-1
Summary of SWMUs by Land-Use Ownership 
2-5
2.3-1
Summary of Institutional Controls for the Engineered Units 
2-8
LIST OF APPENDICES

Appendix
A
SNL/NM ER Site Characteristics for Stewardship, June 2001

B
Environmental Monitoring Task Group Draft Input to Department of Energy (DOE) and Sandia National Laboratories/New Mexico (Sandia/NM) Long-Term Stewardship (LTS) Plan, March 2001

C
LTS Management Task Group Input to Department of Energy (DOE) and Sandia National Laboratories/New Mexico (Sandia/NM) Long-Term Stewardship (LTS) Plan, May 2001

D
Institutional Controls and Information Management Task Group Input to Department of Energy (DOE) and Sandia National Laboratories/New Mexico (Sandia/NM) Long-Term Stewardship (LTS) Plan, June 2001
E
Task Group Biographical Sketches
F
Sandia ES&H Manual, Chapter 10, Section 10N

G
Long-Term Decision Logic Process for Monitored Natural Attenuation of Groundwater
H
Example Uncertainty Management Matrix for Long-Term Environmental Stewardship

I
SNL/NM Environmental Restoration Project Long-Term Monitoring Strategy for Groundwater 

J
Information Definitions for a LTES IMS 
K
February 15, 2001 Memorandum of Understanding 

L
Public Comments on Draft LTES Plan, August 2001
ACRONYMS AND ABBREVIATIONS

BRAC
Base Re-Alignment Commission

BLM
Bureau of Land Management
CAB
Citizen Advisory Board

CAMU
Corrective Action Management Unit

CEARP
Comprehensive Environmental Assessment and Response Program

CEM
Community Environmental Monitoring

CWL
Chemical Waste Landfill

DOD
Department of Defense

DOE
U.S. Department of Energy

DOE/AL
DOE Albuquerque Operations Office

DOE/HQ
DOE Headquarters

EGIS
Environmental Geographic Information System

EM
Environmental Management

EMP
environmental monitoring plan

EPA
U.S. Environmental Protection Agency

ER
Environmental Restoration

ERDMS
ER Database Management System

ES&H
Environment, Health and Safety

FY
fiscal year

GIS
Geographic Information System

GWPP
Groundwater Protection Program

HSWA
Hazardous and Solid Waste Amendments

HWB
Hazardous Waste Bureau

IC
Institutional Control

IMS
Information Management System

IRT
Inactive Record Transfer

ISS RC
Integrated Safety and Security Records Center

KAFB
Kirtland Air Force Base

KAO
Kirtland Area Office

KFC
Kirtland Federal Complex

LTES
long-term environmental stewardship

LTM
Long-Term Monitoring

MOU
Memoranda of Understanding

MWL
Mixed Waste Landfill

NFA
No Further Action

NMED
New Mexico Environment Department

RCRA
Resource Conservation and Recovery Act

SEM
Site Environmental Monitoring

SHEARS
Safety, Health and Environmental Automated Records System

SNL/NM
Sandia National Laboratories/New Mexico

SOWG
Stewardship Outreach Working Group

SWMU
Solid Waste Management Unit

TA
technical area

TLD
thermoluminescent dosimeter

TOX
total organic halogens

USAF
U.S. Air Force

USFS
U.S. Forest Service

VOC
volatile organic compound

1.0 INTRODUCTION:  LONG-TERM ENVIRONMENTAL STEWARDSHIP
Long-term environmental stewardship (LTES) is a concept that involves the protection of natural, cultural, and human resources (which together is construed as the “environment”) with help from a variety of institutions and individuals within a community.  It is not an effort that can be performed in isolation.

At Sandia National Laboratories/New Mexico (SNL/NM), LTES refers to all activities necessary to ensure protection of human health and the environment following completion of cleanup, disposal, or stabilization work at an environmental site or any portion of a site1.  This plan pertains to LTES for SNL/NM’s Environmental Restoration (ER) Project.  (Any term shown in bold in the text can also be found in the glossary of this document.)

It is important to address LTES for a number of reasons, as follows:

· Technical, financial, and management considerations for LTES may impact decisions made during the actual remediation phase.  

· Beginning the plan for stewardship will help regulators, and others interested in the process understand what the endpoint of the remediation phase will be and what LTES can be expected to achieve.  

· The issues identified in planning will also help determine research and development direction for future environmental technologies.

· SNL/NM's location on a federal facility, Kirtland Federal Complex (KFC), and its activities on U.S. Forest Service (USFS) lands means additional stakeholders and issues must be considered.  While these federal agency stakeholders are already meeting and discussing mutual issues, the actual resolution of the LTES issues will require an iterative process and may involve several drafts of this plan over time.

· Planning for environmental stewardship represents SNL/NM's and the U.S. Department of Energy’s (DOE’s) commitment to protect the public health and the environment.

Currently, few regulatory requirements or departmental orders bear directly on the concept of environmental stewardship.  The present requirements arise from a variety of regulatory sources2 and include provisions requiring: long-term monitoring (LTM); engineered controls such as containment systems; protection of historic sites and archaeological resources; protection of threatened and endangered species; consideration of environmental justice in the community; property management controls; and reporting.  Some DOE guidance has been issued and more is under development.  Long-term care and post-closure plans under the Resource Conservation and Recovery Act (RCRA) offer some direction for LTES.  Additional guidance is being explored by SNL/NM, the DOE, and involved regulators.  While further legislation and regulation are anticipated, it is not possible to know what form it may take.  Thus, in this initial draft LTES plan, regulatory requirements can be addressed only at a high level.

The balance of this introduction discusses the (1) purpose of LTES (objectives), (2) intent of stewardship (scope and intent), and (3) assumptions made for the development of the first draft LTES plan.

1.1 LTES Objectives (Purpose)

This LTES plan has the following objectives:

· Recognize SNL/NM and DOE responsibilities to protect human health and the environment from residual hazards that remain on SNL/NM sites, or Solid Waste Management Units (SWMUs).

· Outline a process to move a site from closure into the LTES program, tracking the site even if ownership may change, and removing it from stewardship only when appropriate criteria are met.

· Keep relevant records and information in a way that future generations (stewards and stakeholders) can access them for help in providing effective stewardship.

· Identify appropriate institutional controls (ICs) and physical controls.  Provide both a system and a commitment to maintain these as long as required, regardless of changes in ownership.

· Identify the roles and responsibilities of all those involved in LTES and develop forums to foster public confidence and cooperation.

· Provide an emergency response and contingency plan in the event that a residual hazard becomes a threat to the community.

· Outline financial and legal requirements for the plan so that all stakeholders can know what is needed in these areas to make environmental stewardship viable.

· Suggest ways to build and maintain partnerships with local, state, and Tribal governments likely to have some role in LTES activities.  In the case of SNL/NM, this also includes other federal agencies associated with the KFC.  The complex is shown in Figure 1.1-1 and discussed in more detail later in this document.

All these objectives should be achieved in a way that is financially feasible, but also flexible.  Changes to the LTES plan—part and parcel of its flexibility—are discussed in more detail in Chapter 5.0 of this document.

1.2 LTES Scope and Intent

This document reviews existing programs that will become a part of SNL/NM’s LTES network of programs.  It also outlines new programs that will fit into a complete SNL/NM stewardship 

Figure 1.1-1

The Location of Kirtland Federal Complex and Sandia National Laboratories/New Mexico

(As shown here, Kirtland Federal Complex, host to Sandia National Laboratories in New Mexico, spans most of the southeastern boundary to the City of Albuquerque.)

program.  The document is not intended to be fully detailed for immediate implementation, but rather to serve as a coordinating and planning document for an iterative process of review and improvement leading, in four to six years, to a fully developed plan.  To meet this coordinating role, other important documents are cited in the text of this plan or attached as appendices.

Spaced among the plan's chapters are boxes headed with the word “Issue” to denote discussions of importance to the text, but for which decisions are beyond the scope of the plan's authors.  These boxes emphasize the importance of further iterations of this plan as these issues are addressed.

Chapter 2.0 addresses SNL/NM's plans for both ICs and physical controls that will supplement them.  The chapter explains an approach of grouping ER sites by category and applying appropriate ICs and physical controls to these groups.

Chapter 3.0 addresses monitoring plans for LTES.  The chapter explains SNL/NM's monitoring approach, discusses some of the environmental monitoring in place and uses a key SNL/NM ER site, the Mixed Waste Landfill (MWL), as an example of how LTES monitoring will be carried out.

Chapter 4.0 provides an overview of SNL/NM's plans for information management associated with LTES and Chapter 5.0 addresses the management of LTES at SNL/NM and the public participation aspects of this plan.  Chapter 5.0 includes a description of organizations involved in LTES planning and implementation, schedules, reports and other items “deliverable” to various stewards and stakeholders, and budget issues.  Because the plan is designed to be a “living document,” a process for changes to the plan is also addressed in Chapter 5.0.

Chapter 6.0 presents a plan to move LTES forward from where it is today.

Chapter 7.0 presents a chronology of public involvement in the LTES process.

This plan is intended to address the stewardship only of SNL/NM's SWMUs.  The plan contemplates the possible sharing of information and tools with Kirtland Air Force Base’s (KAFB's) Installation Restoration Project, but it does not address environmental sites that are the responsibility of the U.S. Air Force (USAF).  

1.3 LTES Assumptions

1. U.S. Congress will provide adequate funding to implement the LTES requirements.

2. KAFB will not be impacted by the Base Re-Alignment Commission (BRAC) process and will continue to function as a military installation with controlled access and land use.  Land use and access restrictions will remain unchanged.

3. The DOE will continue to be the oversight federal agency for SNL/NM as it is for other laboratories and facilities throughout the nuclear weapons complex.

4. SNL/NM will continue to play a role in the national interest and continue to operate as a multi-program research and development institution.

1.4 LTES Setting

SNL/NM is a DOE national security laboratory operated for the DOE by the Sandia Corporation, a Lockheed Martin company.  Sandia designs all nonnuclear components for the nation’s nuclear weapons, performs a wide variety of energy research and development projects, and works on assignments that respond to national security threats — both military and economic.

SNL/NM is a large laboratory complex and headquartered in Albuquerque (more than 6,600 employees).  Because SNL/NM facilities are located on KFC (Figure 1.1‑1), a number of relevant federal agencies, including the Agriculture and Defense departments, join nearby tribes, government agencies, regulators, and other citizen groups interested in environmental stewardship as possible stakeholders.

The DOE is the cabinet-level department charged with development and management of the U.S. nuclear weapons stockpile, as well as other national security, energy, science and environmental quality responsibilities.  As such, the DOE provides federal oversight and funding for SNL/NM.  The local DOE Kirtland Area Office (KAO) provides management and technical oversight of daily SNL/NM activities.

SNL/NM ER is several years from the closure phase, with the schedule depending on budget levels.  Of more than 200 sites identified for study and possible cleanup at SNL/NM, 137 have now been approved for closure.
1.5 Site Background

During World War II and the subsequent Cold War, the U.S. government developed and operated a large network of industrial and research facilities to design, develop, produce, and test nuclear weapons and for other scientific and engineering research.  These processes left a legacy of radioactive and chemical wastes, environmental contamination, and hazardous facilities and materials across the nation.

The story of SNL/NM is woven into the fabric of this national effort.  SNL/NM became an entity in 1946, as a part of the Manhattan Project—the then-secret project to construct the first U.S. atomic bomb.  The principal mission of SNL/NM has been, and continues to be, providing technical expertise in the design, development, and testing of weapons for the nation's nuclear arsenal.  Many of the processes used in carrying out this mission involve the use of hazardous and radioactive materials. 

Since 1989, the DOE's Environmental Management (EM) program has made significant progress in addressing the nation's nuclear complex environmental legacy3.  Formed in 1992 as a part of that initiative, the SNL/NM ER Project was charged with the assessment and, if necessary, the remediation of inactive waste sites.  This assessment actually began formally in 1984 for SNL/NM, when the DOE Albuquerque Operations Office (DOE/AL) participated in the Comprehensive Environmental Assessment and Response Program (CEARP) to identify, assess, and remediate potentially hazardous waste sites. 

The CEARP study identified 117 sites at SNL/NM and was submitted to the U.S. Environmental Protection Agency (EPA) in September 1987.  A similar investigation was conducted by the EPA Region VI office in April 1987.  These programs ultimately defined a working inventory of 203 sites, or SWMUs, to be investigated during the course of the ER program.  At this writing, 66 of these sites remain on SNL/NM’s permit in the remediation process.  Another 137 have been approved for closure status.

A detailed list of all SNL/NM sites requiring further investigation is included in Appendix A.  A summary of the sites and their status in the long-term stewardship program is also included.

The current investigations at SNL/NM under the ER Project are intended to determine the nature and extent of hazardous and radioactive contamination and to remediate any sites where such materials pose a threat to human health or the environment.

SNL/NM participated in a multi-agency-citizen planning process in the early 1990s to establish future land-use recommendations for ER sites on KFC.  This enabled ER decision making to incorporate environmental stewardship planning early in the clean-up process.  In the intervening years, the ER project has used a risk assessment process based on these future use recommendations to help guide clean-up decisions.

Complementary to the clean-up effort, SNL/NM has put procedures and processes into place to further protect the environment.  Testing with hazardous chemicals and radioactive materials, for example, is carefully controlled to prevent releases to the environment.  Chemicals used in the many laboratories and manufacturing settings at SNL/NM are tracked in a “cradle-to-grave” approach that assures the protection of workers, the public, and the environment.  Pollution prevention principles are employed in building new facilities, planning tests, and managing operations.  All environmental media are carefully monitored.  Inadvertent releases are controlled and cleaned up.

In New Mexico, key facilities involved in this waste management effort include SNL/NM’s Hazardous Waste Management Facility, Solid Waste Transfer Station (including recycling facilities), and Radioactive and Mixed Waste Management Facility.

1.6 LTES Definitions

Because it is difficult to proceed in a plan of this sort without use of terms specific to the ER effort, this section defines and discusses some important terms.  To help the reader with the myriad of terms in a plan such as this, a full glossary is also appended to the plan.

Cleanup – The process of addressing contamination problems in accordance with environmental and health requirements.  Often used by the public synonymously with “remediation,” “cleanup” as used here does not imply that all hazards will be removed from the site.  Remediation also involves passive measures, such as landfill covers, while cleanup has the more active definition of removing contamination from a site.

Closure – A condition in which the cleanup of a site is considered to be complete, excluding any long-term surveillance and monitoring requirements.  Releases to the environment have been cleaned up to standards set by the regulators, are contained, or are the object of long-term treatment or monitoring programs.  Or, a condition where investigation is complete and no contamination which is a risk to human health or the environment has been found.  Closure designations can be revoked by the regulator if new information becomes available or a change in site status occurs. 

Environmental Restoration (ER) – This function, again used in the public domain as a synonym for “cleanup,” includes a range of activities such as stabilizing contaminated sites, treating groundwater, and excavating buried wastes.

Future Land Use Categories – Before regulators can approve a site for closure, a future land use must be assigned to it.  Given a likely future use, the regulator then can evaluate the level of contamination and associated risk remaining at a site and determine if closure and movement to LTES is appropriate.  The most often-used land-use categories for SNL/NM are:

Residential – Suited for permanent residential use;

Industrial – Suited for an active industrial facility; and

Recreational – unfenced areas where daytime uses like hiking, biking, sports, or hunting and some overnight camping are allowed. 

Groundwater Units – These are areas of concern for contamination or potential contamination of aquifers.  They are not directly tied to surface ER sites.  SNL/NM has five such units.

Institutional Controls (ICs) – Nonengineering measures, usually but not always involving legal means, intended to prevent or reduce human exposure to hazardous substances at sites.  Examples are land use designations, deed restrictions, building permits, and water use advisories.  They are distinct from physical controls, such as signs, fences, landfill covers, or monitoring systems.

Long-term Environmental Stewardship (LTES) – The activities necessary to ensure protection of human health and the environment following completion of cleanup, disposal, or stabilization at a site or portion of an ER site.

LTES Categories – SNL/NM’s 203 sites fall into one of the following four categories suggested by stakeholders for stewardship purposes:

Engineered Units/Landfills – These are units with engineered controls, such as landfill covers, lined disposal cells, and monitoring systems.  Three sites at SNL/NM are in this LTES category—the Chemical Waste Landfill (CWL), the Corrective Action Management Unit (CAMU), and the Mixed Waste Landfill (MWL).

Signed and Fenced Units – These sites have mainly physical hazards, such as mineshafts or pits, although a few in this group contain sufficient levels of residual contamination to warrant LTM.  There are 14 sites in this category.

Signed Units – Most of the 65 sites in this group have been granted “closure” status by the regulator.  Some have residual contamination above background levels, but meet risk levels for industrial or recreational future land use designations.  Because some risk persists, some level of environmental monitoring is planned at these sites.

No Site Control Required Units – Levels of contamination remaining at these sites, if any, are so low as to pass even residential land-use criteria.  However, current land-use scenarios for these 135 sites are either industrial or recreational.

New Mexico Environment Department (NMED) – The agency with regulatory authority for SWMUs at SNL/NM.  

Solid Waste Management Unit (SWMU) – This legal term was developed under federal legislation to ensure remediation activities at environmental sites.  Often, “SWMU” is a synonym for an ER site; however, it also can be used to designate a number of sites with some common theme.  There are two types of SWMUs relevant to the SNL/NM cleanup:

Conditional Release Sites – If a SWMU has residual contamination above regulatory levels of concern, it may be appropriate for some land uses, but not for all.  Just as there is a broad range of residual contamination possibilities, there is a range of possible uses.  Approval for these uses would be determined using risk-based criteria with concurrence of the regulators. 

Unlimited Release Sites – If no contamination was discovered during the investigation process or if site clean-up efforts reduced the level of residual contamination to below levels of regulatory concern, sites may be released unconditionally.  Sites approved for such a release would still require administrative stewardship actions.  Information on the site investigation, cleanup, and final status must be maintained in a way that connects it with the site for the benefit of future users.

Stakeholder – Those citizen groups and organizations expected to have a role in LTES.

Steward – The agency responsible for LTES activities.  At SNL/NM sites the steward is the DOE and any successor organization(s).  This role is sometimes described as the “principal” steward.  The “implementation” steward, or the entity responsible for actual stewardship operations, is SNL/NM or any successor organization(s).

1.7 LTES Community Involvement

LTES is a complex process that cannot be successfully performed in isolation.  Issues of natural and cultural resources, economics, and environmental justice are all woven into stewardship.  SNL/NM and DOE first began efforts at involving interested community groups in ER activities in 1990.  Beginning with quarterly public meetings to engage the public, DOE established an SNL/NM Citizen Advisory Board (CAB) early in 1995.

In fiscal year (FY) 2000, CAB activities ended.  A transitional group, comprised of former CAB members and other citizens, helped to establish three LTES task groups in May of 2000.  The three task groups tackled these key aspects of LTES, each providing a final report on its activities:

· Management – Managing the operation of stewardship activities from the viewpoint of both stewards and stakeholders.  Among the topics this group addressed were:  how an LTES program should be administered, how funding should be determined, and how community outreach should be continued.

· Environmental Monitoring – Determining physical controls for stewardship sites and both site and regional environmental monitoring programs to help evaluate the safety of the community and the environment.  The task group outlined a decision logic and uncertainty matrix approach to deciding what controls and monitoring are needed.

· Institutional Controls (ICs) and Information Management – This group studied nonengineering measures, usually legal in nature, to reduce or eliminate human exposure to residual contamination and the needs for a system of information to serve LTES.  The task group outlined important considerations for implementation of both information management and IC systems.

These reports are provided as Appendices B, C, and D to this report.  Information about the contributors is attached as Appendix E.  Among task group members were citizens of neighborhoods situated near SNL/NM facilities and the Isleta Pueblo, local and state government representatives (including regulators), interested professionals, and several former CAB members representing a variety of constituencies.  Also participating in the task groups were DOE and SNL/NM representatives from a number of organizations likely to be affected by LTES.

Following numerous meetings, the task groups produced three reports reflecting the concerns, values, and recommendations.  In addition to the valuable subject matter recommendations for the SNL/NM LTES program, the task groups converged significantly on the view that public participation must continue to be a part of a healthy LTES program.  Among the recommendations were the following: 

· One or more community members should be allowed to fully participate in all decisions and choices, preferably as part of an LTES program’s executive group.  

· Community members should be invited to participate in all program elements, including the closure comment process, major site reviews, and groundwater monitoring.

The DOE is committed to public involvement in the LTES program.  The DOE SNL/NM proposal for citizen involvement in LTES is discussed in Chapter 5.0.

2.0 INSTITUTIONAL  AND PHYSICAL CONTROLS 
As the SNL/NM ER Project approaches the transition from active remediation to LTES, a range of IC issues must be addressed.  An IC is a legal or administrative mechanism to limit access to or use of property or to warn of a hazard.  An IC can be imposed by the property owner, such as a use restriction contained in a deed, or by a government, such as a zoning restriction. 

ICs are used to prevent unacceptable exposure to residual contaminants that could pose risks to human health and the environment.  They provide assurances that final land use will be compatible with long-term stewardship goals by limiting development on or restricting access to areas of residual contamination.  ICs are typically used in conjunction with engineered measures (such as waste treatment or containment) as part of a final remedy4.  Some examples of ICs include easements, covenants, well drilling prohibitions, zoning restrictions, and special building permit requirements.  

This plan proposes an initial  implementation strategy for ICs at SNL/NM.  Because it precedes much of the external (particularly regulatory) evolution of thought and statute in the stewardship area, the plan should be seen as a first step in a complex process that is likely to require many additional steps prior to reach successful completion.

Effective ICs must be low-cost, highly effective, easily implemented, and adaptable over relatively long periods of time.  In fact, they often must outlive the institutions that create them.  Thus, they need to be easily transferred to subsequent authorities having control of the land.

SNL/NM is located within the physical boundaries of the KFC which includes land withdrawn from public use (Figure 2.0-1).  The KFC, which encompasses approximately 52,233 acres in southeast Albuquerque, is the term used to define the physical and geographical area within which the facilities and infrastructure of the DOE and USAF have developed.  All the lands on the KFC are federally owned and controlled.  

Because of  federal land ownership, the only institutional controls currently possible are proprietary or governmental controls.  Governmental controls are restrictions that are within the traditional police powers of federal, state and local governments to impose and enforce.  Examples of governmental controls include zoning restrictions, siting restrictions, and groundwater restrictions.  

Proprietary controls such as easements are tools based upon private property law used to restrict or affect the use of property.  They are a private contractual mechanism contained in the deed or other document transferring the property.  Table 2.0-1 provides an overview of the range of ICs.

There are significant differences in the way ICs are applied.  Some proprietary or governmental controls cannot be applied on active federal facilities.  However, for properties being transferred as part of a base closure, the Department of Defense (DOD) does have the authority to restrict property by retaining a property interest, such as an easement.  For active bases, ICs are commonly addressed through remedy selection documents, base master plans, and separate Memoranda of Understanding (MOU)5.

Figure 2.0-1

Sandia National Laboratories/New Mexico
Environmental Restoration Sites Location Map

(This map illustrates the SNL/NM ER sites across the KFC)

Table 2.0-1

Classification of Institutional Controls

Classification
Description

Government Controls
Governmental controls are restrictions that are within the traditional police powers of state and local government to impose and enforce.  Permit programs and planning and zoning limits on land use are examples of governmental controls. 

Some types of governmental controls:

Zoning Restrictions–  Use  restrictions imposed through the local zoning or land use planning authority.  Such restrictions can limit access and prohibit disturbance of the remedy.  Zoning authority does not exist in every jurisdiction. 

Siting Restrictions – Control land use in areas subject to natural hazards, such as earthquakes, fires, or floods.  Such restrictions are created through statutory authority to require that states implement and enforce certain land-use controls, as well as through local ordinances.

Groundwater Restrictions – Specific classification systems used to protect the quality of, or use of, groundwater.  These systems operate through a New Mexico well permitting system.  Under them, criteria may be established that must be met before a use permit or construction is allowed.

Proprietary Controls
Proprietary controls are tools based upon private property law used to restrict or affect the use of property.

They are a private contractual mechanism contained in the deed or other document transferring the property.

Proprietary controls involve the placement of restrictions on land using easements, covenants, and reversionary interests.  They are “nonpossessory” interests. (Nonpossessory interests give their holders the right to use or restrict the use of land but not to possess it.)

Active Controls
Active controls require clear institutional and human responsibilities and the active performance of measures to achieve these responsibilities.  Examples are controlling access to a disposal site by means such as guards; performing maintenance operations or remedial actions at a site; controlling or cleaning up releases from a site; or monitoring parameters related to disposal system performance.

Passive Controls
Passive controls are defined by their dependence on the design of controls and structures.  Examples are permanent markers placed at a disposal site; public records and archives; government ownership and regulations regarding land or resource use; and other methods of preserving knowledge about the location, design, and contents of a disposal system.

Structural Controls
Structural controls include physical barriers (such as gates, fences, and natural barriers) to keep trespassers away from a site, signs to warn people of dangers, and engineered barriers restricting or containing actual or potential contaminant migration.

Nonstructural Controls
Nonstructural controls are all other limitations on the use of land that do not require physical means of exposure prevention.

SNL/NM has not completed the remediation phase of its ER work, hence, many of the decisions concerning specific ICs for its sites have not been determined or negotiated with the regulators and will be subject to change over the next few years.  In the future, both SNL/NM and KAFB IC programs may be evaluated together.  This will be dependent on state regulators, input from various federal agencies, and the public.

2.1 Land Status and Institutional Controls for SNL/NM

Between 1995 and 1997, the Future Use Logistics and Support Working Group, consisting of the DOE, the USAF, and the USFS, met to work out issues concerning the future uses of the KFC.  As a result of this working group, five workbooks on future use management of the KFC were written.  These documents are considered the foundation work for land-use discussions that will need to take place for the ICs in long-term stewardship6.  

SNL/NM facilities and infrastructure are located within the KFC, in southeast Albuquerque. SNL/NM has five distinct areas, known as technical areas (TAs), which are owned and controlled by DOE.  Additional SNL/NM facilities and infrastructure  are located  on land either permitted to DOE from other Federal agencies or leased from other state and local governments7   The DOE currently owns approximately 2,937 acres within the KFC.  In addition to these DOE‑owned lands, approximately 14,920 acres are utilized by SNL/NM for DOE  work through land use permits or leases from KFC, the State of New Mexico, the Pueblo of Isleta, and through land withdrawn from the Cibola National Forest7.

There are a wide variety of land-use agreements affecting ER Project sites.  Table 2.1-1 summarizes the number of SWMUs by agreement status.  The majority of the SWMUs are on some type of land that has been permitted for use by the DOE SNL/NM.  However, 28 sites are on land that has not been permitted for use by DOE SNL/NM.  These represent 13 percent of the total number of SWMUs going into stewardship. 

The General Services Administration in consultation with the Department of Justice would likely play an important role in the placement of ICs in deeds, regardless of the particular agency in control.  In fact, none of the agencies involved—DOE, DOD, or the USFS—actually own the land.  The title is in the name of the U.S. government8.

Coordination between KAFB and DOE is another key element.  MOU and SNL/NM internal controls will need to be developed.  In the event that KAFB faces closure through the DOD BRAC process, some LTES actions would need reprioritization, particularly if a BRAC decision leads to release of government property to other agencies or to the public8.

Issue 1: Need for Continued Interagency Consultation 

SNL/NM is located within the physical boundaries of the KFC which includes land withdrawn from public use.  Many of the ICs will need to be established through interagency consultation.  In January 2001, an initial “kick off” meeting of federal stakeholders took place, with the goal of working through many of these issues concerning ICs.  Present participants are DOE, DOD, USFS, and Bureau of Land Management (BLM).  At present, this group plans to meet quarterly.

Table 2.1-1

Summary of SWMUs by Status

Type of Land Ownership
Number of SWMUs

DOE-Owned land 
71

No Permits
29

USAF withdrawn from USFS permitted to DOE
31

USAF permitted to DOE
45

DOE withdrawn from USFS 
2

Sites transferred to KFC
2

USTs with no permit status known
14

Joint Operating Agreement between DOE, SNL/NM and Phillips Laboratory
9

Total number of sites
203

DOE
= U.S. Department of Energy.

KFC
= Kirtland Federal Complex.

SNL/NM
= Sandia National Laboratories/New Mexico.

SWMU
= Solid Waste Management Unit.

USAF
= U.S. Air Force.

USFS
= U.S. Forest Service.

UST
= Underground storage tank.

2.2 Physical Controls

Physical controls, such as fences that restrict access to sites, are often termed ICs.  However, because fences are physical barriers instead of administrative or legal measures, the EPA does not consider them ICs4.  For this document, physical barriers are considered to be a supplemental part of any ICs chosen.  

LTES requirements may include some or all of the following physical controls: 

· Engineered Controls – Systems such as landfill covers and lined disposal cells will be monitored to assure containment of any residual contamination.  Operation of these systems will be spelled out in ER Project, post-closure documentation.

· Signed and Fenced Units – Physical controls must be properly maintained and will be inspected on a 6-month basis.  Post closure care plans will define appropriate maintenance requirements for both signs and fences.

· Security Controls – These include on-site patrols and security gates.  While these controls will be maintained by SNL/NM's security organization, a close information tie will link security to data on land ownership and environmental knowledge about a given site.

Various levels of administrative and physical controls, dependent on the hazards present, will be instituted to ensure that future activities at the site are restricted in a way commensurate with the designated land use.  Among the controls are:

· Administrative Controls – Deed restrictions, land-use restrictions, and other conveyances are enforced;

· Physical Controls – The integrity of physical structures (such as landfill covers, disposal cells, berms, operating remedial systems, gates, and fences); and

· Contaminant Controls – Detect and locate any constituent release and migration.

The ER Project is in the process of evaluating, assessing, and remediating 203 SWMUs at the SNL/NM site.  As of this writing, 66 sites remained on the Hazardous and Solid Waste Amendments (HSWA) permit in the remediation process.  SNL/NM has proposed No Further Action (NFA) status for 137 of the 203 sites to the state and federal regulatory authorities.  For approximately 40 percent of the sites, some type of IC and/or physical controls will be necessary as part of the NFA approval process.  

Some SNL/NM sites will need physical controls, such as signs, fencing, and capping in addition to groundwater monitoring and containment monitoring.  For the groundwater units, ICs that would restrict groundwater use will be part of a long-term groundwater monitoring plan.  For all sites, some type of information system will be needed to allow future users to understand the number of SWMUs, their dispositions, and any restrictions placed for future use.  This becomes critical for SNL/NM planners, emergency management personnel, and future users of the test areas and is discussed in more detail in Chapter 5.0.
In response to the National Defense Authorization Act of 2000, DOE was required to report to Congress on the number of DOE sites that would enter into long-term stewardship.  In December 2000, SNL/NM answered an information call from DOE to determine which SWMUs would be entering LTES9.  As an outcome of this data call, SNL/NM divided the sites into four categories, based upon the types of ICs and physical controls that would be needed at each site.  These categories are:  

· Engineered units

· Groundwater protection units

· Signed and fenced units

· Signed units

Figure 2.2-1 is a schematic diagram of LTES activities by category.  Each of these categories will be discussed later in this chapter.  Appendix A contains a summary table of information concerning all sites.  The “IC category” listings are based upon current knowledge of what the potential ICs are expected to be.  This may change as the ICs for individual sites are negotiated with the regulators.

2.3 Engineered Units

This category includes those SWMUs that need some type of engineering as part of closing the site, such as construction of caps and containment cells.  There are three engineered units at SNL/NM—the CWL, the MWL, and the CAMU.  Figure 2.3-1 shows the location of these three engineered units.  All three are located in SNL/NM's TA‑III on DOE-owned land.

Table 2.3-1 summarizes the proposed ICs for the engineered units.

SNL/NM's TA‑III is approximately five miles south of the Wyoming Gate to KFC, and is a fenced, property protection area requiring special badges for entrance.  All three sites will be signed and 

Figure 2.2-1

Stewardship Activities Will Vary in Intensity

(Shows that engineered units (top of pyramid) will receive much more intensive environmental stewardship activities than signed and fenced or signed units.)

Table 2.3-1

Summary of Institutional and Physical Controls for the Engineered Units

Area
Type of Control
Purpose
Responsible Party

SWMU 76– Mixed Waste Landfill
Proprietary Control
Restrict land use to maintain cell integrity
DOE


Fencing
To restrict access
DOE, SNL/NM


Signing
To notify users/workers of the existing hazards
DOE, SNL/NM


Informational
To track the monitoring information and site status
DOE, SNL/NM

SWMU 74– Chemical Waste Landfill
Proprietary Control
Restrict land use to maintain cell integrity
DOE


Fencing
To restrict access
DOE, SNL/NM


Signing
To notify users/workers of the existing hazards
DOE, SNL/NM


Informational
To track the monitoring information and site status
DOE, SNL/NM

SWMU 107– Corrective Waste Management Unit 
Proprietary Control
Restrict land use to maintain cell integrity
DOE


Fencing
To restrict access
DOE, SNL/NM


Signing
To notify users/workers of the existing hazards
DOE, SNL/NM


Informational
To track the monitoring information and site status
DOE, SNL/NM

DOE
= U.S. Department of Energy.

SNL/NM
= Sandia National Laboratories/New Mexico.

SWMU
= Solid Waste Management Unit.

fenced and will be tracked via the LTES information management system (IMS).  (This system is discussed in Chapter 4.0.)  All three sites will have an extensive groundwater monitoring network established to monitor the groundwater for contamination.

It is anticipated, that as part of any post-closure document, there will be proposed five-year reviews that will include an evaluation of the effectiveness of these physical and ICs.  These reviews would be part of any post-closure permits that might be developed.  Since SNL/NM is still in active remediation  of the MWL and CWL and development of the CAMU, no regulatory environment for LTES has been developed as of 2001. 

2.4 Groundwater Units

The land overlying four areas of groundwater concern is federally controlled  by the DOE, DOD, or the U.S. Department of Agriculture USFS (Figure 2.4-1).  Future users of the land are anticipated to be industrial on-site workers and occasional public recreational visitors.  

The goal of SNL/NM's LTM strategy for groundwater is to protect the regional water supply from significant long-term impacts.  Water-supply protection can be accomplished by designing a groundwater monitoring program that will serve as an early warning system to indicate whether water-supply wells could be affected by groundwater plume migration associated with past (historic) disposal activities on KFC.  The text of SNL/NM’s LTM plan is included as Appendix H.

Figure 2.3-1

Sandia National Laboratories/New Mexico
Engineered Units Location Map

(Location of the Engineered Units  All three are located in Sandia/NM Technical Area-III)

Figure 2.4-1

Sandia National Laboratories/New Mexico
Signed and Fenced Units Location Map

The DOE will seek agreements with the DOD and the USFS to allow long-term access to the sites for groundwater monitoring, well maintenance, and repair activities.  

Issue 2: Need for DOD/DOE Access Agreements

DOE currently seeks 5-year real estate agreements with KFC through an established process.  LTES access to the sites for groundwater monitoring, monitoring well maintenance, and repair activities may involve a modified land use permit or withdrawal documentation that includes access language.

2.5 Signed and Fenced Units

The signed and fenced units include those where there is a potential for future erosion, some physical hazard, or a mine shaft.  Figure 2.5-1 shows the location of these units.  A summary table of the physical and ICs for the signed and fenced units is located in Appendix A. 

All of the signed and fenced units will be tracked via the LTES IMS (see Chapter 4.0.).  

It is anticipated, that as part of any post-closure document that there will be proposed five-year reviews that will include an evaluation of the effectiveness of  these physical and ICs.  These reviews would be part of any post-closure permits that might be developed.  Since SNL/NM is still in active remediation of many of these sites, no regulatory environment for LTES has been developed as of 2001.  

2.6 Signed Units

The primary IC for the signed units is that of government ownership.  Figure 2.6-1 shows the location of these 65 units, located throughout the KFC.  These sites have the status of signed units because:

· They were designated for LTES on the basis of a risk-based NFA

· Residual contamination is greater than background

· Incremental human health and ecological risks are greater than the residential land-use scenario, but less than the industrial land-use scenario.

A summary table of the physical and ICs for the signed units is located in Appendix A.  All of these sites will be signed and tracked via the LTES IMS, described in Chapter 4.0.   

It is anticipated that, as part of any post-closure document, that there will be proposed five-year reviews that will include an evaluation of the effectiveness of  these physical and ICs.  These reviews would be part of any post-closure permits that might be developed.  Since SNL/NM is still in active remediation of many of these sites, no regulatory environment for LTES has been developed as of 2001.  

Figure 2.5-1

Sandia National Laboratories/New Mexico
Signed Units Location Map

Figure 2.6-1

Sandia National Laboratories/New Mexico
Location of Areas with Groundwater Concerns

2.7 Other Issues

2.7.1 Active Sites

Active sites are those SWMUs that are located at currently used testing facilities.  Examples of these sites are:

· The Long Sled Track (SWMU 83 and 26),

· The Gun Facilities (SWMU 84), and

· USAF High Energy Research Test Facility (SWMU 82).

Any physical or ICs that will be applied to these sites will happen only when these sites cease to be active testing facilities and have gone through remediation at some point in the future. 

2.7.2 Sites Transferred to KAFB

The ER Project has transferred two sites to KAFB.  SNL/NM is no longer responsible for the ICs for these sites. 

2.7.3 Newly Discovered Sites

During routine maintenance or other activities at SNL/NM, it is possible to discover legacy waste sites that may not have been identified during the life of the ER Project.  The SNL/NM Environment, Health and Safety (ES&H) Manual, Chapter 10 “Environmental Protection” Section “10N, Discovering and Reporting a Potential Past Waste Release Site” describes in detail the process of recording a newly discovered site.  The current version of Chapter 10 is reproduced in Appendix F.  Future versions of this LTES plan will link directly to the latest available ES&H Handbook.

Issue 3: Sites Discovered after ER Project Closure

The current SNL/NM process for reporting a potential legacy waste release site discusses what to do assuming there is an ER Project.  This process should be modified to address the tracking and reporting of these discoveries after the project is completed.

2.8 Conclusions

Because SNL/NM has not completed the remediation phase of its ER work, many of the decisions concerning specific physical and ICs for sites have not been determined.  Appendix A provides information concerning each site that will be part of the SNL/NM LTES program.  The ICs discussed in this table are based upon knowledge of the site.  In each case, overlapping physical and ICs were selected to increase the likelihood that failure of any single control would not negatively impact the community.

Issue 4: Information Management and its Relationship to ICs on KFC

SNL/NM will be relying on IMS to track the ICs for each of the sites.  Currently, this IMS is not well defined.   This IMS system will need to serve SNL/NM, DOE and many different stakeholders.  Stakeholders have requested access to ICs information via a publicly available website as well as hard copy in multiple public places.  The public does not differentiate between KAFB, SNL/NM, and the DOE.  Thought should be given to developing IC processes and an IMS that can be applicable to both stewards and stakeholders.

Finally, little has been said in this chapter about the potential role of local government rules and regulations in IC implementation for LTES.  One national group10 believes that there is such a role and that:

“Many of the mechanisms that DOE expects to rely on for long-term stewardship are based upon local laws, practices, and institutions.  In addition to land use planning and zoning, these include property records offices, building codes, local real estate practices, and local health departments.”

DOE and SNL/NM decisions about LTES should be informed by adequate knowledge and understanding of the local laws, practices, and institutions that will enhance effective long-term stewardship.

Issue 5: Involvement of Local Government in Recommendations for IC Systems

Stakeholders have recommended that SNL/NM and DOE continue to work with local government to improve their federal knowledge and understanding of the local laws and other tools that may be used for LTES.

Both monitoring and the existence of an information system are critical to the success of IC implementation.  Chapter 3.0 discuses SNL/NM monitoring plans and Chapter 4.0 addresses the informational aspects.

3.0 MONITORING
3.1 Site and Community Environmental Monitoring

A primary goal of an LTES monitoring program is to verify, through measurement and sampling, that the closure activities or remedies for each site continue to be protective of the community and the environment.  Environmental monitoring will occur at individual sites and in the broader region—both on and off KFC—to demonstrate that workers, the public, and the environment are being properly protected.  Environmental monitoring will be conducted for as long as is necessary with the DOE and SNL/NM accepting responsibility as stewards of this program.

Prior to the drafting of this plan, a citizen group—the Site Environmental Monitoring (SEM) Task Group—met for a period of about 10 months to discuss monitoring and physical control issues.  Many of the ideas included in this chapter are drawn from that group's report.  (The entire citizen report on this subject is provided in Appendix B.)

The SEM and Community Environmental Monitoring (CEM) programs should do the following:

· Provide early detection of any contaminant release;

· Identify the source of any contaminants and allow for mitigation before any potential impacts to human health;

· Identify trends in the natural, or unaffected, systems; and

· Verify compliance with environmental regulations and commitments made in regulatory permits or closure plans.

To effectively carry out these goals, SNL/NM must have both an LTES monitoring program (SEM and CEM) and a viable method of communicating the results of the program to interested stakeholders.  This chapter addresses the monitoring program.  Chapter 4.0 provides a discussion of the informational aspects of LTES.  

The key to designing an effective LTES monitoring strategy is to first identify the important contaminant pathways present at the site and regional levels.  Site monitoring should be tailored to the level of risk of each SWMU.  Some SWMUs will require individual monitoring, while others may be monitored as a group.

Appropriate sampling locations will be based upon topographical, hydrological, and meteorological considerations.  Monitoring strategic locations provides an indication of the accumulation of contaminants from multiple sites and may be the most cost-effective means of monitoring.  In the event that contamination is detected above a predetermined action level, a contingency strategy will be pursued to determine the exact source(s).

Environmental media to be considered in the design of a sampling program at SNL/NM include air, surface and subsurface soils, vegetation, arroyo sediments, groundwater, and surface water (including stormwater runoff and water from springs).  Sampling may be performed directly on the transport medium, such as air or storm/surface-water runoff, or in downwind or downstream media to detect the accumulation of contaminants over time.  Direct sampling of air, surface water, and groundwater may be appropriate for those sites with the potential for releases.

3.2 Contaminant Pathways and Environmental Monitoring

The types of monitoring required at various sites, or SWMUs, will depend on the nature of the contaminants present and the potential pathways to receptors.  Pathways are defined by routes—both direct and indirect—that can lead to inhalation, ingestion, or direct exposure to contaminants.  Direct pathways include exposure to radiation from a site, inhalation of airborne contaminated particles, ingestion of contaminated groundwater, exposure to skin, or any other direct exposure to contaminants.  Indirect pathways include contaminants that move through the food chain.  For example, food could become contaminated by groundwater sources used for irrigation.  Pathways in the environment are dependent on geologic and geographic factors, including soil type and consolidation, bedding structures, surface topography, depth to groundwater, faults and fractures, and the proximity to surface-water runoff channels and arroyos.

The following categories of monitoring are appropriate for potential contaminant pathways:

Groundwater Monitoring – Contaminants on the surface or in the subsurface may be transported to the groundwater by percolation through the vadose (or unsaturated) zone.  Groundwater contaminants could present a direct human exposure pathway through ingestion of contaminated drinking water, or an indirect pathway via irrigation of crops and subsequent ingestion of contaminated foods.

Vadose Zone Monitoring – The vadose zone is the unsaturated zone above the water table (from the surface to the saturated zone).  Vadose zone monitoring will primarily consist of near-surface measurements of soil moisture and soil gas at engineered closure sites.  Any changes in soil moisture or soil gases within an engineered system may indicate a potential mechanism for contaminants to migrate.

Terrestrial Surveillance – Contaminants in soil, sediments, and vegetation could be consumed, allowing contaminants to persist in the food chain.

Air Monitoring – Surface contamination may become airborne and pose a risk to receptors.  Airborne contaminants can present a direct human exposure pathway through inhalation and external exposure, or may be deposited elsewhere on soil, vegetation, and surface water, providing a subsequent indirect exposure pathway.

Ambient External Radiation Monitoring – For sites contaminated with radioactive materials, ambient radiation measurements may be appropriate.

Surface Water and Stormwater Monitoring – Contaminants present at the surface could be transported by surface-water runoff from a site and subsequently deposited elsewhere on soil, sediments, or vegetation, or carried to a surface-water body.  Waterborne contaminants may present a human exposure pathway through ingestion of contaminated water or by ingestion of contaminated soil or food.  In the case of radioactive material, receptors may receive external exposure to contamination deposited by surface waters.

Additionally, SNL/NM may use some of its stewardship sites as test beds for the development of sensors and sensor networks to monitor individual or multiple contaminant pathways.

Issue 6:  Needed Legislation for LTES Monitoring

While SNL/NM is currently obligated to perform environmental surveillance in accordance with DOE Orders and permit requirements, there are no regulations specifically addressing LTM.  Further, the existing legal framework offers no regulations specific to the vadose zone.  Stakeholders have recommended state and federal legislation defining funding requirements for LTES monitoring and describing specific requirements protective of the vadose zone and related potential pathways.  Stakeholders believe that specific legislation will lead to more secure LTES funding.

3.3 Decision Logic for Determining Monitoring Methods

Because some ER Project clean-up activities are in progress and the final status of many SWMUs is currently unknown, many details of a long-term environmental monitoring program remain unresolved.  However, a basic decision-making process, or decision logic, will serve as a guide for SNL/NM and DOE to develop an effective program as more details become available. 

Decision logic diagrams take the form of multiple steps, usually framed as questions, based upon possible scenarios.  Movement between the steps depends on “yes” or “no” answers to a logical series of questions.  Risk calculations are an integral part of the decision logic process.  Figure 3.3-1 shows a portion of a decision logic plan.  A more complete example is found in Appendix G.

The decision logic when fully developed will define the LTM strategy and specify monitoring methods for specific sites.  Environmental monitoring plans (EMPs) will be developed for each site or group of sites.  The plans call for dedicated EMPs for engineered units, signed and fenced units, and other groups of sites.

3.4 Managing Uncertainty with a Matrix

Stewards need to understand the potential for unplanned events to occur and should have contingency plans for addressing these situations before problems occur.  Contingencies for unplanned events can be organized and characterized for each engineered unit with a management tool called an uncertainty matrix.  Shown below in Figure 3.4-1 is an example of such a matrix.  A complete example of an uncertainty matrix is shown in Appendix H.  (A RCRA post-closure care plan contains similar information in textual format, rather than a matrix.)

In the final plan, existing emergency notification schedules should be linked to the uncertainty matrix.  These schedules identify who should be called to implement appropriate protective actions.

Figure 3.3-1

Example of Decision Logic

(Decision logic is directed by “yes” or “no” answers to questions as in this example.)

Expected

Condition
Reasonable Failure
Occurrence Probability
Response

Time
Impact
Monitoring Plan
Contingency Plan

Access controls will prevent cover 

intrusion.
Humans will breach cover and

dig in landfill.
Low.  Other controls are in place to prevent occurrence.
Short for direct contact of humans.
Cover integrity will be compromised.
Surveillance of cover condition, fences, etc.
Reevaluate remedy if cover breached.

Figure 3.4-1

Uncertainty Management Matrix

(Illustrates an example of an uncertainty management matrix for an access control.)

Issue 7: Negotiating End-Point Decision Logic

Stewards and regulators must negotiate the decision logic used to define an end-point for monitoring prior to any discontinuance of monitoring at a site or group of sites.

3.5 Summary of Current Environmental Monitoring Programs at SNL/NM

SNL/NM’s EM Department currently conducts monitoring and surveillance on both community and site-specific bases, including air quality, terrestrial, groundwater, surface-water, stormwater, wastewater, and meteorological monitoring.  Information on all of SNL/NM's monitoring and surveillance programs is rolled up annually in a Site Environmental Report.  

The current monitoring programs are intended to evaluate potential contaminant pathways (discussed earlier) from ongoing SNL/NM operations.  ER monitoring activities are designed to test for contaminants identified by characterization at specific sites.
Regulatory requirements and DOE Orders drive the environmental programs currently in place at SNL/NM.  To some extent, these programs—through post-closure RCRA permits and long-term care plans for specific sites—will continue to be the basis for monitoring plans into the future.  The scope of SNL/NM’s environmental programs is briefly described below.

Groundwater Protection Program (GWPP) – This program places its focus on regional groundwater quality and characterization of groundwater flow.  The objective is protection of groundwater from any potential impacts of SNL/NM operations.  The GWPP includes the following:

· Monthly water level measurements in 126 wells (including 52 ER project wells), and

· Annual water quality measurements in 14 wells and one spring, analyzed for volatile organic compounds (VOCs), total organic halogens (TOX), phenols, general inorganics, and metals.

The GWPP works closely with the ER Project monitoring programs and its 52 wells.  The results of all groundwater monitoring are reported annually.

Stormwater Program – This program currently has two monitoring stations, with six more planned.  Stormwater is sampled when flow is present; the samples are analyzed for a variety of chemical and radioactive constituents.  This program also is responsible for construction-related fencing (silt fences) and monitoring.  Four of the eight stations planned are associated with ER Project sites.

Air Quality Program – There are a total of nine air monitoring stations in conjunction with a network of eight meteorological towers (see below) in this program.  Four stations sample particulate matter so small that it can be inhaled (less than 10 micrometers in diameter).  Four stations are sampled for 24 hours on a monthly basis to analyze for 25 VOCs.  One station conducts continuous sampling for selected contaminants identified by the EPA.

Meteorological Monitoring Program – This program includes a KFC-wide network of eight meteorological towers.  The resulting data support modeling efforts for other air quality programs at SNL/NM and emergency management activities.  The towers continuously collect data, with the computer information link updated every 15 minutes.

Terrestrial Surveillance Program – In this program, soil, sediment, and vegetation sampling is conducted annually at 39 on-site, 17 perimeter, and 16 off-site locations.  The samples—including soil (49), sediment (10), and vegetation (29) samples—are analyzed for metals and radioactive constituents.  A program to measure “ambient” existing radiation levels at 34 locations uses thermoluminescent dosimeters (TLDs) to take measurements.  Data from this program are used to perform trending and other statistical analyses to compare on-site and perimeter results with those from off-site locations.

Ecological Surveillance Program – This program monitors small mammals, large mammals, reptiles, bird populations, and vegetation populations annually.  Small mammals, typically field mice, are trapped and analyzed for chemical and radioactive constituents. 

In all of these programs, SNL/NM's Agreement in Principle with the state of New Mexico calls for state officials to be notified prior to sampling.  This in turn allows NMED personnel to observe the sampling and take joint or “split” samples with SNL/NM to verify results.

3.6 Near-Term Required Capabilities for LTES

Actual capabilities needed for LTES monitoring will evolve as the use of the decision-logic approach establishes the specific sites that must be monitored, how they will be monitored, and the requirements for an adequate CEM program.  Existing ER Project monitoring activities will be combined with activities of the EM Department.  Additionally, as a part of the national laboratory system, SNL/NM plans to test internally developed monitoring systems at various LTES sites.  Staffing, equipment, and funding requirements can be expected to change as the dynamics of monitoring change over time.  For example, a change in regulations can impact risk calculations for sites, or a change in the actual dynamics of a site can cause a change in risk assessment.  The availability of new deployable technologies could also impact the monitoring program, requiring ongoing flexibility.

In the case of groundwater, some low levels of contamination may be remediated by natural attenuation of contaminants as a part of stewardship.  This means that monitoring will be used to ensure that natural physical and chemical reactions or biological activity in the water and the surrounding matrix of soil and rock has the effect of removing the contamination over time.  In these cases, the selection of monitoring well locations and configurations, based upon flow direction and other dynamics, becomes very important.  To establish a viable well network for monitored natural attenuation cases, stewards can choose all existing wells or a subset of wells, while examining the need to drill new ones.  In other cases, existing wells may need to be abandoned.  Because of the cost of drilling and completing new wells, these decisions can have a major short-term impact on monitoring budgets.

Clearly, periodic technical review and evaluation of the monitoring plans is needed to properly calibrate actual capabilities to varying demands.  The development of specific EMPs and procedures will be the responsibility of SNL/NM and DOE technical specialists.  However, any significant changes in the plan should be developed with the consultation of those federal, state, county, and city agencies that assist DOE and SNL/NM in judging the effect of monitoring plan changes on the integrity of the overall LTES effort.  

3.7 LTM for LTES
In Appendix I of this plan, SNL/NM outlines its long-term groundwater monitoring strategy.  This specifically addresses monitoring of those sites which pose a known or potential threat to groundwater.  The proposal is based upon groundwater flow and transport models and provides a systematic approach to monitoring this important resource.  The proposal uses the concept of “sentry wells” to provide early signs of groundwater problems.  In combination with the sitewide GWPP described earlier, this will provide appropriate levels of monitoring protection and, in the worst case, an early warning system for this valuable resource.

Other in-place SNL/NM environmental surveillance programs described earlier will also be used to attain LTM in support of LTES.  To meet LTES objectives, some modifications to these programs may be needed.

While most SNL/NM sites have very low potential risk, a more detailed effort is planned for the three engineered units.  In the case of these engineered units, specific EMPs will be developed in conjunction with regulators employing uncertainty management matrices.  Site-specific EMPs may be appropriate for the CAMU, CWL, and MWL because contaminants will be left in place.  A draft of each EMP, or proposed monitoring plan for the three sites, will be attached as appendices to the final LTES plan.  The uncertainty matrices, as discussed earlier, will help stewards prepare contingency plans for potential problems before they occur.

In this document, the MWL (see Figure 3.7-1) is used as a case study to discuss some of the necessary elements for a complete monitoring plan.  The MWL has become the focus of attention in the community and some have even suggested that stewardship planning not occur until issues surrounding this site can be resolved.  The DOE SNL/NM CAB made a number of recommendations about how the MWL should be addressed within the context of stewardship; several of these are addressed here.

Among the requirements in an MWL monitoring plan, consistent with RCRA-based long-term care plans, would be the following:

· Groundwater monitoring for chemical and radioactive contaminants of concern at least annually, and more frequently if appropriate;

Figure 3.7-1

Mixed Waste Landfill Location Map
(This map shows the Mixed Waste Landfill in relation to the Kirtland Federal Complex Boundary and other major features of the City of Albuquerque.)

Vadose zone monitoring would involve primarily near-surface instruments measuring changes in soil moisture that would indicate failure of an engineered barrier and a potential mechanism for release of contaminants;

· Annual surveillance and maintenance of the engineered cover to prevent release of contaminants to soil and vegetation;

· Air monitoring will occur on an intermittent basis.  Routine air monitoring is not planned at the site because of the extremely low results from past monitoring (one millionth of the EPA standards), and the fact that these levels are expected to further decrease as a result of covering the landfill.  However, the need for air monitoring may be triggered based on the results from other air sampling stations SNL/NM maintains around KFC;

· Ambient External Radiation Monitoring using TLDs will continue on a KFC-wide basis;

· Surface and Stormwater Monitoring based upon the existing network of monitoring stations;

· Annual reports on monitoring results to regulators and the public through public meetings and an LTES stakeholder information system, still to be developed (see Chapter 4.0); and

· Five-year evaluations of the site based upon annual report data.  The evaluation will include the following:

· Radioactivity levels;

· State of excavation technologies;

· Availability of waste disposal paths;

· Costs versus benefit analysis;

· Review and analysis of all monitoring data; and

· Performance of the existing landfill cover.

Important to the monitoring program will be SNL/NM's ability to modify current environmental monitoring programs and systems as needed to address stewardship needs.  Also important will be communicating information about the program and the sampling results to the public.  Because public confidence in the collected data is important to the success of LTES, SNL/NM's existing data quality assurance requirements will be part of the plan.  Once information is collected, processed, and reviewed for quality, it will be made available to the public for review and comment.  Details about the format, informational media, and access to the data are discussed in Chapter 4.0.

Issue 8:  Direct or Indirect Funding
In the current operations approach, environmental surveillance programs at SNL/NM are funded from an “indirect,” or corporate overhead account.  Because indirect funding is generated as a percentage of direct-funded programs, the amount of indirect funds can be drastically impacted by funding cuts.  Stakeholders have recommended that DOE and its successor organizations commit to specific, or “direct” funding for these programs.  This would make funding more secure in the future.

As mentioned in Chapter 2.0, various levels of administrative and physical controls, dependent on the hazards present, will be instituted to ensure that future activities at the site are restricted in a way commensurate with the designated land use.  These controls will be reviewed regularly to determine their integrity.  Among the controls are:

· Administrative Controls – Deed restrictions, land-use restrictions, and other written devices designed to control future site activities;

· Physical Controls – The integrity of physical structures (such as landfill covers, disposal cells, berms, operating remedial systems, gates, and fences); and

· Contaminant Controls – Detect and locate any constituent release and migration.

Chapter 4.0 describes SNL/NM information management and how it will bear on LTES.
4.0 INFORMATION MANAGEMENT SYSTEM
Sharing information is essential for an effective LTES program.  The goal of a successful IMS is the retention and availability of information, essential to an LTES program.  The system must provide information to meet the needs of current and future stewards for adequate evaluation of SWMUs to foster the ongoing protection of human health and the environment.

The LTES IMS must provide information necessary for integrating the many activities of LTES operations and ICs.  It will be a key component for establishing a tradition of responsible stewardship that preserves information, ensures its accessibility, and educates future generations

The information system should be complementary to existing SNL/NM and DOE information systems, whose purposes meet essential, long-term needs.  Multiple sources and custodians will help ensure that information remains current, accurate, and available.  

A citizen group studying LTES in Oak Ridge also expressed that an effective IMS should11:

· Be accessible, understandable, and in a format usable by the public;

· Provide and coordinate information that meets the need of current and future city, county, state, and federal stakeholders, specifically with regards to any future property transactions where property might leave federal land ownership status; and

· Make historic and current site-specific environmental contamination and clean-up information available on the Internet.

The following sections specify broad components of an environmental stewardship system and provide guidance for implementation.  Since the LTES IMS will be a component of existing information systems, the details of implementation are best specified by owners or custodians of those systems. 

4.1 Information Types

As part of the process to define the types of information needed for an LTES IMS, a working group made up of interested individuals from the public met between May 2000 and March 2001.  The Institutional Controls and Information Management Task Group educated themselves on the LTES and the complexities of information management.  The Task Group developed a partial listing of the types of information recommended for a stewardship IMS (Appendix J). The appendix organizes the types of information needed in the following categories: 

Compliance and Reporting Information – This category of information has to do with how SNL/NM and DOE are performing LTES activities.  The types of information reported would assist stewards and the public in determining if the LTES efforts are adequate.

ER Site-Specific Information – This category provides detailed information on each site that was characterized by the ER Project at SNL/NM.  These data are summarized in Appendix J.

LTES IMS Maintenance and Administration – This information would describe the actual operations of the LTES IMS and provide feedback on how the system's data are being used and how the system might be improved in the future.

Monitoring Data – This category of information pertains to any required LTM at the sites and includes the types of monitoring and the actual data.

Public Outreach Information – Information in this category would be used to determine how public outreach is conducted and to determine if these efforts meet public needs.

4.1.1 Existing SNL/NM Information Systems

Rather than create a new information infrastructure, the LTES IMS will be built upon already established information systems.  The advantage here is that the existing systems have established protocols, operating procedures and a history of information management.  In concept, records have a defined lifecycle, governed by internal practices and DOE Orders.  The SNL/NM Recorded IMS is responsible for the records lifecycle.  LTES information is another type of information that will be managed according to this established protocol.  Figure 4.1-1 shows the existing lifecycle protocol for SNL/NM records.  Figure 4.1-2 illustrates how the existing SNL/NM information system is a layered approach.  The LTES IMS will involve many ongoing long-term information sets managed by SNL/NM, including some of the examples shown.

4.1.2 ER and Corporate Records Center
Records held by SNL/NM's Integrated Safety and Security Records Center (ISS RC) are in a cipher-locked, fire-protected room and are managed in accordance with all applicable requirements, including federal, state, and local regulations.  In February 1999, the ISS RC was recommended by the National Archives and Records Administration for its “Best Practices” designation in records management programs and for use of barcode technology. 

The ISS RC holds all SWMU records until the sites are closed.  At closure, a Site Closure Index is generated for the site and included in the Safety, Health and Environmental Automated Records System (SHEARS) database.  The records and index are imaged for long-term, on-line availability.  The hard copy is listed on an Inactive Record Transfer (IRT) Request form and submitted to the SNL/NM’s Inactive Storage organization for long-term maintenance.  The SHEARS database is updated with the Inactive Storage box location code, so future searchers will know which box to ask for once the records have been stored.  The IRT form serves as a physical index of the contents; hardcopies of these forms are maintained by the ISS RC.

Figure 4.1-1

Records Lifecycle Schematic

(In concept, records at Sandia have a defined lifecycle as illustrated above, governed by internal practices and DOE Orders.  The Sandia Recorded Information Management (RIM) system is responsible for the records lifecycle.  LTES information is another type of information that will be managed according to this established protocol.)
Figure 4.1-2

Hierarchy Relevant to Current Information Management Systems

(Currently, ER Project records are stored in the main Integrated Safety and Security Records Center [ISS RC] in Sandia/NM's TA‑I and at SNL/NM's Inactive Records Storage Facility.  The records are indexed using a software application called the SHEARS.  With some exceptions, all documents submitted to the ISS RC after October 1, 1999 have been imaged.  The images are stored on the Sandia Corporate Image System.)

Issue 9: Limited Access to Current ER Records

Current access to SNL/NM ER information, controlled within the ISS RC, is limited to internal customers, funding organizations, regulators, and external auditors.  Stakeholders have recommended that the LTES IMS be built in a manner that enables public access to this system.  Maintaining the LTES IMS on the Internet was recommended.
4.1.3 Environmental Geographic Information System

A Geographic Information System (GIS) is a special type of system that uses location, such as an X,Y coordinate or latitude and longitude, to identify information.  In 1991, the ER Project determined that the best way to store, analyze, and display the ER site data was by GIS technology.  The Environmental GIS (EGIS) is the database system that houses these data.  
EGIS provides environmentally related scientific data support and analysis through the implementation of integrated GIS, relational database management system, and associated analytical software.

EGIS maintains an ARC/INFO™ GIS database that contains more than 2,000 cartographic data layers representing the environmental and physical characteristics of entities within the KFC area and within other areas where SNL/NM has responsibility.  EGIS creates maps that portray environmental and clean-up site data with respect to the topographic and environmental setting and with respect to such themes as geology, soil types, vegetation, wells, and contaminant sources.  These maps can be created in standard or custom map formats.

4.1.4 ER Database Management System

The ER Database Management System (ERDMS) was developed to compile and store environmental sampling and analysis data collected for the ER Project at SNL/NM.  The ERDMS provides computerized records of analytical results.  It is used to store and retrieve environmental sampling and analysis data, including field data generated by samplers, on-site laboratories, and contract laboratories.  Analytical laboratories generate an electronic data report containing the analytical results.  This is verified against the hardcopy report of the data to maintain a high level of data quality before the data are permanently stored.

4.1.5 ER Site Tracking System

The ER Site Tracking System is an online database system that tracks ER sites.  It provides summary information on the site history, constituents of concern, current hazards, status of work, future work planned, and waste volumes (estimated or generated).  

4.1.6 ER Project Controls 

The project control system is designed to collect, aggregate, and store baseline financial data in a structure that can be used as an internal management tool and for external reporting requirements.  Information collected involves costs, budgets, and schedule information for the ER Project.  This supports planning, execution, and control of the project.  Project control systems are revised periodically to reflect changes made to: (1) implement internal process improvements, and (2) ensure compliance with DOE requirements.  Historic information of this type can offer comparisons with contemporary costs to give stewards and stakeholders a financial perspective on LTES.

4.1.7 Future Developments for LTES IMS

The path forward for the LTES IMS will involve both internal SNL/NM issues and issues regarding data accessibility for the public.  The current ER Project is expected to have an end date in 2009.  Between FY 02 and the end of the current ER Project, the following information management tools are expected to be developed:

Internal Sandia Systems – Three products are currently in varying stages of development—an interactive mapping system, an electronic SWMU atlas, and a groundwater information tool.

· The interactive mapping system is a web-based GIS tool that will allow SNL/NM users to access SWMU information at their desktop PC without specialized software.  This system will allow SNL/NM users in such groups as Real Estate, Facilities, Environmental Monitoring, and Emergency Management to access and use SWMU information.  This system will ultimately be used to access graphical information about SWMUs that will be part of the LTES program.  A beta test version of this system will be completed by fall 2001. 

· An electronic atlas of all SWMUs that have been granted NFA status by the regulators.  This will allow the printing of site maps for individual sites.  The atlas is expected by fall 2001.

· Groundwater information access tool.  This ERDMS team project will allow many different types of queries about groundwater sampling data.  A beta test version of this system will be completed by fall 2001.

External Sandia Systems – For external audiences, work on SNL/NM's LTES web site, development of a searchable GIS database, and efforts to make the SHEARS imaged records system available to the public are underway.  SNL/NM's LTES web site can presently be accessed at http://www.sandia.gov/ltscenter/.

Data Accessibility – Throughout the meetings with the ICs and Information Management Task Group, members expressed a desire to see an internet website designed and managed as a stewardship information resource.  (The entire Task Group report can be seen in Appendix D.)  The Task Group suggested information be kept in the following ways:

· On-site or in close proximity to the site and publicly available;

· Within the community

· In a museum (such as the National Atomic Museum),

· In public reading rooms, and

· In university or other public archives; and

· At the National Archives.

Issue 10: Working with Bernalillo County on a Land Status Database

The County of Bernalillo is working with DOE/Oakland to investigate the use of LANDTrek, a DOE database system designed to track land status.  The Bernalillo County Environmental Health Department has asked SNL/NM to participate in the development of a publicly accessible internet database that would show contaminated sites and the current land status of each site.  Proceeding on such a project will require senior management direction and resource allocation.  Working with the county is pertinent to a stakeholder recommendation that SNL/NM and DOE consider the involvement of both local government and the Native American pueblos in the LTES process.

The Task Group also recommended that information be available in a variety of formats, including the following:

· Maps,

· Reports,

· Fact sheets,

· Graphics,

· Videos,

· Signs,

· Symbols,

· Text book information,

· 3-D models of sites, and

· Artistic creations.

With LTES operations beginning in four to five years, time is available to investigate and develop several of these formats for LTES information.

Information Technologies – During meetings with the Institutional Controls and Information Management Task Group, some ideas about information technology were discussed.  The LTES information system must remain flexible and be adaptable over time to the rapidly changing information technologies.  Low-tech information technologies—such as paper copies—are the most prevalent and perhaps longest lasting.  Part of the LTES IMS strategy should be to identify those records that are key to LTES and make paper copies available to the public via reading rooms and archives. 

The Task Group recommended that DOE reconsider the location of public reading rooms.  Traditionally these have been located either at the University of New Mexico or Albuquerque's Technical Vocational Institute.  The group suggested renting space at one of the shopping malls.  At malls, there is easy access (including bus service), parking space, and a higher level of convenience for interested citizens.  On the other hand, costs for space and library services to control documents would be higher.

High-tech information technologies should also be considered, including internet access portals, the creation of CD-ROMs, live electronic feeds to monitored sites, and other interactive media, the task group reported.  

Issue 11: IMS Considerations
Plans call for the current SNL/NM IMS to be modified to address LTES information.  Among the issues that will need to be addressed are ownership and maintenance responsibilities for the IMS for stewardship; what software tools and formats will be used to present information; how the IMS will be protected from data loss and accommodate evolving information technology; and LTES IMS funding.

5.0 DOE AND SNL/NM MANAGEMENT OF LTES
It is important that LTES Management is planned, executed, and administered in keeping with sound management principals.  Understanding the roles and responsibilities of those stewards and stakeholders involved in LTES, including the regulators and the public in open communication, adhering to a schedule and a budget in executing stewardship, and providing performance measures for LTES are all part of this process. 

Because this is intended to be a “living document” that evolves as the operational phase of LTES approaches and even after it begins, the management view at this time is necessarily one of the “big picture.”  As details on stewardship execution, stakeholder communication, and funding issues become known, this chapter will become more detailed.

The present chapter includes a description of the following:

· Organizations involved in LTES planning and implementation, 
· LTES public participation efforts,
· LTES schedules, 
· A process for changes to the LTES plan, 
· Performance assurances, 
· Deliverables, and 
· Budget information.
5.1 Organizations

The organizations involved in stewardship include

· DOE,

· SNL/NM,

· The regulators, such as the EPA and NMED, and

· Stakeholders.

5.2 DOE

DOE is responsible for stewardship funding, regulatory interpretation, enforcing and managing land use, and tasking its contractor, SNL/NM, to plan for and implement LTES.  DOE Headquarters (DOE/HQ) provides national policy guidance, while the DOE/AL is responsible for programmatic guidance.  The DOE's KAO provides technical and administrative oversight and assists in the implementation of higher-level DOE guidance.  In the event that DOE leaves Albuquerque or no longer exists, the ultimate responsibility for stewardship will continue to reside with the federal government.

5.3 SNL/NM

SNL/NM is responsible for preparing and implementing LTES plans for DOE.  LTES will require:

· Ownership by DOE and SNL/NM senior management,

· Public participation and community relations,

· Site and environmental monitoring,

· Site maintenance,

· ICs, and

· Information management.

After the ER Project is complete, SNL/NM will most likely place LTES responsibilities within its Laboratory Services organization.  SNL/NM Laboratory Services has an ongoing environmental surveillance program that performs activities, such as monitoring, maintenance, information management, and reporting.  Other SNL/NM Laboratory Services organizations, including safety, will also be involved in LTES.  All work associated with LTES must be done in compliance with SNL/NM health and safety policies.

Issue 12: Transition from ER to Laboratory Services

Two SNL/NM organizations have signed a MOU to begin discussion on how to transition LTES responsibilities from the ER Project to organizations within Laboratory Services.  (See Appendix K for full MOU.)  The goal of the discussions is to lead to a detailed plan for the orderly transition of LTES from the ER to the Laboratory Services organization(s).  The plan will be developed over the next two to four years and may be attached to future versions of this LTES plan.  Additional SNL/NM organizations should be involved in the LTES effort.

5.4 The Regulators

Currently, the NMED’s Hazardous Waste Bureau (HWB) has the regulatory authority for the HSWA and RCRA permit with DOE and SNL/NM.  NMED’s Groundwater Quality Bureau has regulatory authority over groundwater contamination and has draft guidance for monitored natural attenuation.  NMED’s Surface Water Quality Bureau has regulatory authority over stormwater from run-on and run-off of SWMUs.  The EPA has regulatory authority over the CAMU.  DOE Environmental, Safety and Health Division has oversight responsibility for any radiological releases from SWMUs based upon the requirements of DOE Order 5400.5, Radiological Protection of the Public and the Environment.  

Issue 13: Varying Organizations and Lines of Authority

There are a variety of organizations with varying regulatory authorities.  Current planning for LTES should integrate communication across these entities.  It is essential for these regulatory interfaces to continue and to be streamlined whenever possible.

5.5 Stakeholders

Stakeholders include, but are not limited to: KAFB, the USFS, the City of Albuquerque, Bernalillo County, NMED's Oversight Bureau, the Isleta Pueblo, representatives of various environmental organizations, and private citizens.  Stakeholders from most of these organizations and the interested public have been involved since the first LTES public meeting in May 2000.  Stakeholders have a responsibility to continue to participate in LTES.  

5.6 Public Participation Activities

SNL/NM understands that working with the community on environmental stewardship issues is both a responsibility and a “best practice” that will lead to a successful effort and the building of increased trust.  All of the LTES task groups recommended an “open door” policy for the community.  They suggested mechanisms for outreach and communication including routine and nonroutine meetings, visitor center presentations, or museum displays.  Task members agreed that without timely feedback, stewards risk the loss of a strong focus on community concerns.  

The DOE agrees that public participation enhances credibility and contributes to an understanding of environmental remediation and stewardship.  SNL/NM also has a responsibility to adhere to DOE’s Revised Public Participation Policy Guidance.  This guidance states in part that, “the public is entitled to participate in DOE decision-making processes and the DOE encourages such participation.”  Furthermore, “this enables DOE to make more informed decisions, improve the quality of decisions through collaborative efforts, and build mutual understanding and trust between DOE, the public it serves, and the communities that host its facilities.”12 

During discussions on public participation, members of the SNL/NM and DOE LTES Management Task Group created a conceptual view of the roles of public outreach in environmental stewardship.  This is shown in Figure 5.6-1.
Advice from these stakeholders has led to a plan that will include ad hoc working groups as needed to deal with specific LTES issues.  The plan is spelled out in some detail in Appendix D.  As an example, the LTES Management Task Group outlined the following:

· Establish a Stewardship Outreach Working Group (SOWG) composed of the public and other interested parties; 

· Establish a body of material for the group to use in their presentations and outreach efforts; and

· Give presentations on LTES to schools, community groups, and other interested organizations.

Issue 14: Need for Dedicated Funding for Outreach
Consistent outreach and education via a SOWG will need dedicated funding and performance assurances.  It will also require the cooperation of Albuquerque Public Schools and other local government entities to be successful. 

Figure 5.6-1

Conceptual Idea of Public Participation in the LTES Process

Issue 15:  Details of a Public Participation Program

Public input will be important in building an LTES program that has the trust of the interested stakeholder groups.  Appendix D contains a plan for public participation in some detail.  Determining how appropriate working groups would be triggered for formation and supported is evolving as discussions continue with the community.  

5.7 Schedule 

The DOE/AL budget process presently considers LTES needs through the year 2070.  That date represents the limits of the budget planning tool, not a decision to terminate funding.  Citizens have demanded a commitment to funding beyond 2070 and this plan acknowledges that demand.  

A long-term project, such as LTES, presents a unique management challenge.  For example, the National Academy of Sciences13 has pointed out the potential for failure of ICs in the future and made recommendations for prevention of these failures.  These recommendations, such as redundancy, will be incorporated into ICs planning.

5.8 Changes to the Plan

The goal of this plan is to be dynamic, adaptive and self-correcting, not static or inflexible.  The plan must never be viewed as finished or “set in stone.”  Between now and when LTES actually begins, SNL/NM will formally revisit, review, and revise the plan every other year.  Following the start of LTES, plans will be revisited periodically (approximately every five years) to determine if the plans are still valid or use the most cost-effective technology.

5.9 Performance Assurances

The current RCRA and HSWA permit requirements do not include direct LTES requirements.  However, compliance with post-closure requirements and long-term care plans required by the permit are types of performance assurance.  Based on existing systems, to be adapted to LTES, it can be said that the entire stewardship program will incorporate assurances of performance—from the responsible collection of data through management activities and coordination with various stakeholders and regulators.

5.10 Budget

In Figure 5.10-1, the current LTES budget estimate is approximately one to two million dollars per year.  The red line represents LTES spending as the blue ER Project line declines.

Figure 5.10-1

Transition from Environmental Restoration Project Closure to Long-Term Environmental Stewardship

The LTES budget includes:

· Public participation and community relations,

· Dedicated outreach programs,

· Site and environmental monitoring,

· Site maintenance,

· ICs, 

· Information management,

· Contingency funding,

· GIS, and

· Management.

A significant portion of the budget is required to pay for groundwater monitoring and well maintenance and replacement.  Figure 5.10-2 shows a breakdown of the LTES budget.

The challenge will be to effectively manage stewardship in the face of funding limitations and competing national priorities.  Funding for DOE ER Projects is provided through annual congressional appropriations resulting from the federal budget process.  Each year, the SNL/NM budget request is forwarded along with the budget requests for the other DOE/AL sites and programs to DOE/HQ and ultimately to Congress.  This process introduces uncertainties that form the basis for funding concerns.

Issue 16: LTES Funding Mechanism

Stakeholders have recommended that DOE continue to study how to establish a stable funding commitment for LTES, by considering conventional and more creative mechanisms.

5.11 Deliverables

LTES deliverables will be the measure of environmental stewardship performance.  Deliverables may include reports, permits, presentations, meetings, or public education events.  Examples of presentations may include discussions of site end-use changes and release or identification of new contaminants.  Deliverable objectives may be specified in some form of requirement from regulators, as appropriate.  Closure plan requirements are one model of such a requirement.  (See also discussion of information deliverables in Chapter 4.0.)

Issue 17: Planning for LTES Performance Measures

Planning is still required to specify LTES deliverable goals depending on what regulatory course of action is taken.  This must be resolved first by the regulators, then addressed by LTES managers.

Figure 5.10-2

Breakdown of Budget in a Typical Year

6.0 MOVING THE LTES PLAN FORWARD
The issues outlined in this section form the core of an "action plan" that must now be carried forward if the plan is to develop within the next few years.  Listed below is a summary of concerns and recommendations, taken from the “Issues” boxes of the earlier chapters, that need to be addressed and suggestions for responsible parties.  As these issues are resolved, the LTES plan will be revised.

6.1 LTES Monitoring

While SNL/NM is currently obligated to perform environmental surveillance in accordance with DOE Orders and permit requirements, there are no regulations specifically addressing LTM.  Further, the existing legal framework offers no regulations specific to the vadose zone.  Stakeholders have recommended state and federal legislation defining specific requirements for LTES monitoring and protection of the vadose zone and related potential pathways.  Stakeholders believe that specific legislation will lead to more secure LTES funding.

Resolution of this issue would involve state legislators, with guidance from NMED and EPA regulators.  SNL/NM and DOE can play an advisory role in this process, based on its positive monitoring experience.  SNL/NM currently conducts vadose zone monitoring on its engineered units, such as the CAMU, in coordination with the EPA.  Local governments, including city, county, and tribal, are also keenly interested in vadose zone monitoring.

6.2 Negotiating End Point Decision Logic

Decision logic used to define an end-point for monitoring must be negotiated with the stewards and regulators prior to any discontinuance of monitoring at a site or group of sites.  Currently, RCRA post-closure requirements would define the extent of monitoring and include the endpoint when appropriate.

This is an issue for discussions between NMED, SNL/NM, and DOE representatives.  In the future city and county representatives may be included.

6.3 Direct or Indirect Funding

In the current operations approach, environmental surveillance programs at SNL/NM are funded from an “indirect,” or corporate overhead account.  Because “indirect” funding is generated as a percentage of direct-funded programs, the amount of indirect funds can be drastically impacted by funding cuts.  Stakeholders have recommended that DOE and its successor organizations commit to specific, or “direct” funding for these programs.

This is an issue for DOE/HQ in coordination with local DOE offices.  These discussions may be affected by stakeholder influence on federal legislative entities.

6.4 Interagency Consultations

SNL/NM is wholly contained within KFC, so many of the ICs will need to be established through interagency consultation.  In January 2001, an initial “kick off” meeting of federal LTES stewards took place, with the goal to work through issues concerning ICs.  Another challenge will be development of redundant planning capabilities for LTES participants.  Participants are DOE, DOD, USFS, and BLM.  At present, this group plans to meet quarterly.

6.5 DOD and DOE Access Agreements

Current land-use permits between DOE and KAFB include language for environmental responsibilities.  Sites that do not currently have land use permits are covered under an agreement between DOE and the USAF (dated December 7, 1994.)  The agreement allows entry on USAF lands to "conduct environmental surveys to determine to what extent, if any, the areas require environmental restoration."  If long-term restoration is required at any of these sites, then a land-use permit will be established.

6.6 Sites Discovered After ER Project Closure

The current SNL/NM process for reporting a potential legacy waste release site discusses what to do assuming there is an ER Project.  This process should be modified to address the tracking and reporting of these discoveries after the project is completed.

This issue is best addressed by representatives of SNL/NM's Environmental Monitoring and ER departments in consultation with the ES&H Manual authors.

6.7 IMS and Its Relationship to ICs on KFC

SNL/NM will be relying on an IMS to track the ICs for each of the sites.  Currently, this IMS is not well defined.  Stakeholders have recommended access to ICs information via a publicly available website and hard copy in multiple public places – such as store front information centers, libraries, or reading rooms.  Currently, the public does not differentiate between KAFB, SNL/NM, and the DOE.  Thus thought should be given to developing IC processes and IMSs that can be applicable to all tenants.

Information specialists from KAFB, SNL/NM, and DOE in conjunction with stakeholders can best address these requirements and issues.  

6.8 Involvement of Local Government in Recommendations for IC Systems

Stakeholders have recommended that SNL/NM and DOE continue to work with local government to improve their federal knowledge and understanding of the local laws and other tools that may be used for LTES.  

This issue can best be dealt with by consultation between legal and other representatives of DOE, SNL/NM, and local and tribal government.

6.9 Limited Access to Current ER Records

Current access to SNL/NM ER information is limited to internal customers, funding organizations, regulators, and external auditors.  Stakeholders have recommended that the LTES IMS be built in a manner that enables public access to this system.  Maintaining the LTES IMS on the internet was recommended.
Information specialists from DOE, SNL/NM working in conjunction with stakeholders can address this issue.

6.10 Working with Bernalillo County on a Land Status Database

The County of Bernalillo is working with DOE/Oakland to investigate the use of LANDTrek, a DOE database system designed to track land status.  The Bernalillo County Environmental Health Department has asked SNL/NM to participate in the development of a publicly accessible internet database that would show contaminated sites and the current land status of each site.  The stakeholders recommended SNL/NM and DOE consider the involvement of both local government and the Native American pueblos in the LTES process.

Real estate specialists and software experts from DOE, SNL/NM, and the county should be able to address this issue.

6.11 IMS Long-Term Ownership and Maintenance

Plans call for the current SNL/NM IMS to be modified to address LTES information.  Among the issues that will need to be addressed are ownership and maintenance responsibilities for the IMS for stewardship; what software tools and formats will be used to present information; how the IMS will be protected from data loss and accommodate evolving information technology; and LTES IMS funding.

Addressing this collection of considerations will involve a mix of managers and information technologists from SNL/NM, DOE, and KAFB.

6.12 Transition from ER to Laboratory Services 

SNL/NM organizations have signed a MOU to begin discussion on how to transition LTES responsibilities from the ER Project to organizations within Laboratory Services.  (See Appendix K for full MOU.)  The goal of the discussions is to lead to a detailed plan for the orderly transition of LTES from the ER to the Laboratory Services organization(s).  The plan will be developed over the next two to four years and may be attached to future versions of this LTES plan.

Additional organizations at SNL/NM should become involved in the LTES effort.  This is an issue to be resolved internally at SNL/NM by management and staff from the affected groups, with coordination from the SNL/NM Leadership Team.

6.13 Varying Organizations and Lines of Regulatory Authority

There are a variety of organizations with varying regulatory authorities.  Current planning for LTES, should integrate communication across these entities.  Currently the NMED’s HWB has the regulatory authority for the HSWA and RCRA permit with DOE and SNL/NM.  NMED’s Groundwater Quality Bureau has regulatory authority over groundwater contamination.  NMED’s Surface Water Quality Bureau has regulatory authority over storm water from run-on and run-off.  The EPA has regulatory authority over the CAMU.  DOE Environmental, Safety and Health Division has authority for any radiological releases from sites based upon the requirements of DOE Order 5400.5, Radiological Protection of the Public and the Environment.

Because the regulatory picture is not likely to be simplified in the near term, the resolution of LTES issues lies with efforts of DOE and SNL/NM to continue to identify the appropriate regulatory group and other affected groups in its early considerations of any LTES issue.  

6.14 Need for Dedicated Funding for Outreach

Stakeholders have recommended consistent outreach and education via a Stakeholder Outreach Working Group that will require dedicated funding and performance assurances.  It will also require the cooperation of Albuquerque Public Schools and other local government entities to be successful.

A variety of stakeholders will be needed to address this issue.  Funding considerations reach to DOE/HQ, while the working group itself will need to draw from a wide population of interested stakeholders.

6.15 Details of a Public Participation Program

Issue 15:  Details of a Public Participation Program

Public input will be important in building an LTES program that has the trust of the interested stakeholder groups.  Appendix D contains a plan for public participation in some detail.  Determining how appropriate working groups would be triggered for formation and supported is evolving as discussions continue with the community.  

Stakeholders have already expressed a great deal of interest and spent more than a year working with DOE and SNL/NM on LTES issues, including public participation.  Utilization of a community office for a continuing dialog on what the LTES public participation program will look like seems an appropriate step.  This issue can be resolved by discussion between the public, SNL/NM, and DOE/KAO.

6.16 LTES Funding Mechanism

Stakeholders have recommended that DOE continue to study how to establish a stable funding commitment for LTES, by considering conventional and more creative mechanisms.

6.17 Planning for LTES Performance Measures

Planning is still required to specify LTES deliverable goals depending on what legislative course of action is taken.  This must be resolved first by the regulators, then addressed by LTES managers.

Next, Chapter 7.0 outlines a chronology and process for encouraging public participation in this plan.

7.0 CHRONOLOGY OF PUBLIC PARTICIPATION IN LTES
September 1999
LTES first addressed by DOE CAB

May 2000
First public meeting for stakeholders to discuss LTES

May 2000—July 2001
Task groups of stakeholders meet and formulate recommendations for plan

August 22, 2001
Task group members and other interested stakeholders begin review of draft plan

August 29, 2001
Public meeting for first review of draft plan

September 24, 2001
First of multiple public comment periods closes

Stakeholder comments on the plan are included in Appendix L.

8.0 GLOSSARY
Active Institutional Controls (ICs) – The concepts of active and passive controls have long been understood to apply to the long-term management of radioactive waste.  These controls are described in 40 CFR Part 191, Environmental Radiation Protection Standards for Management and Disposal of Spent Nuclear Fuel, High-Level and Transuranic Wastes.  Active controls require clear institutional and human responsibilities and the active performance of responsibilities, such as:

· Controlling access to a disposal site by means such as guards; 

· Performing maintenance operations or remedial actions at a site;

· Controlling or cleaning up releases from a site; or 

· Monitoring parameters related to disposal system performance.

Administrative Controls – Deed restrictions, land-use restrictions, and other written devices designed to control future site activities. 
Agreement in Principle – This is an agreement with the NMED to establish a working relationship with SNL/NM involving cooperation in a number of areas, including the sharing of data, to expedite the clean-up process.

Air Quality Program – The SNL/NM program involves a total of nine air monitoring stations in conjunction with a network of eight meteorological towers.  Four stations sample particulate matter so small that it can be inhaled (less than 10 micrometers in diameter).  Four stations are sampled for 24 hours on a monthly basis to analyze for 25 VOCs.  One station conducts continuous sampling for selected contaminants identified by the EPA.
Ambient – Meaning "part of the surroundings."
Ambient External Radiation Monitoring – For sites contaminated with radioactive materials, ambient radiation measurements may be appropriate.

Base Realignment and Closure (BRAC) – A DOD process to look at various military installations and make recommendations on their closure or continued operations in the best interests of the U.S. military as a whole.

Bedding Structures – Sedimentary layers in a rock.  The beds are distinguished from each other by grain size and composition, such as in shale and sandstone.  Subtle changes, such as beds richer certain minerals, help distinguish bedding.  Most beds are deposited essentially horizontally.

Beta Test – Secondary level testing of a product or instrument, typically following its limited introduction into use.

Chemical Waste Landfill (CWL) – One of three engineered sites at SNL/NM, the CWL was used as a repository for laboratory chemical and other types of waste from 1962 to 1984.  The 1.9 acre site is currently being excavated as a part of the SNL/NM remediation effort.

Citizen Advisory Board (CAB) – From FY 1995 through FY 2000, SNL/NM and the DOE supported a Site Specific Advisory Board to study and give recommendations on ER Project and related activities.  In 2001, a Community Resources Information Office replaced the active board by coordinating a number of active working groups comprised of interested citizens and other stakeholders.

Cleanup – The process of addressing contamination problems in accordance with environmental and health requirements.  Often used by the public synonymously with “remediation,” “cleanup” as used here does not imply that all hazards will be removed from the site.  Remediation also involves passive measures, such as landfill covers, while cleanup has the more active definition of removing contamination from a site.

Closure – A condition in which the cleanup of a site is considered to be complete, excluding any long-term surveillance and monitoring requirements.  Releases to the environment have been cleaned up to standards set by the regulators or are contained or are the object of long-term treatment or monitoring programs. Or, a condition where investigation is complete and no contamination which is a risk to human health or the environment has been found.  Closure designations can be revoked by the regulator if new information becomes available or a change in site status occurs. 

Community Environmental Monitoring Program (CEM) – A program that monitors a variety of environmental media (air, groundwater, soils) in a region extending beyond the KFC boundaries into neighboring communities.

Compliance and Reporting Information – This category of information has to do with how SNL/NM and DOE are performing LTES activities.  The types of information reported would assist stewards and the public in determining if the LTES efforts are adequate.

Comprehensive Environmental Assessment and Response Program (CEARP) – An EPA program designed to identify, assess, and remediate potentially hazardous waste sites.
Contaminant Controls – Physical controls or ICs to help detect and locate any constituent release and migration.
Conditional Release Sites – If a site, or SWMU, has residual contamination above regulatory levels, it may still be appropriate for some land uses, but not for all.  Just as there is a broad range of residual contamination possibilities, there is a range of possible uses.  Approval for these uses would be determined using risk-based criteria with concurrence of the regulators. 

Corrective Action Management Unit (CAMU) – This is a storage, treatment and permanent containment site for wastes derived from the excavation of SNL/NM’s CWL.
Data Accessibility – Throughout the meetings with the ICs and Information Management Task Group, members expressed a desire to see an internet website designed and managed as a stewardship information resource.  (The entire Task Group report can be seen in Appendix D.)  The Task Group suggested information be kept in the following ways:

· On site or in close proximity to the site and publicly available

· Within the community

· In a museum (such as the National Atomic Museum)

· In public reading rooms

· In university or other public archives

· At the National Archives.

Decision Logic – Decision logic is a process to determine what sampling, monitoring, or other actions may be appropriate at a SWMU.  Decision logic diagrams take the form of multiple steps, usually framed as questions, based upon possible scenarios.  Movement between the steps depends on “yes” or “no” answers to a logical series of questions.

Department of Defense (DOD) – The cabinet-level department charged with USAF operations, including operations at KFC.

Department of Energy (DOE) – The cabinet-level department charged with development and management of the U.S. nuclear weapons stockpile as well as other national security, energy, science and environmental quality responsibilities.  As such, the DOE provides federal oversight and funding for SNL/NM.

Ecological Surveillance Program – This program monitors small mammals, large mammals, reptiles, bird populations, and vegetation populations annually.  Small mammals, typically field mice, are trapped and analyzed for chemical and radioactive constituents. 
Engineered Controls – Systems such as landfill covers and lined disposal cells will be monitored to assure containment of any residual contamination.  Operation of these systems will be spelled out in ER Project, post-closure documentation.

Engineered Units/Landfills – These are units with engineered controls, such as landfill covers, lined disposal cells, and monitoring systems.  There are three sites in this category—the CWL, the CAMU, and the MWL.

Environment, Health, and Safety (ES&H) Handbook – Operating-level instructions for staff and management at SNL/NM involving protection of workers, the public, and the environment.

Environmental Management (EM) Department – The SNL/NM Department presently charged with most environmental monitoring and reporting.

Environmental Media – Soil, air, and water are examples of environmental media through which contaminants can find a pathway to human receptors or the environment.

Environmental Monitoring – Determining physical controls for stewardship sites and both site and regional environmental monitoring programs to help evaluate the safety of the community and the environment.  The task group outlined a decision logic and uncertainty matrix approach to deciding what controls and monitoring are needed.

Environmental Protection Agency (EPA) – Federal agency charged with protection of human health and the environment.
Environmental Restoration (ER) – This function, again used in the public domain as a synonym for “cleanup,” includes a range of activities such as stabilizing contaminated sites, treating groundwater, and excavating buried wastes.

Environmental Restoration (ER) Project – The group of SNL/NM organizations charged with the function of site “cleanup,” including a range of activities such as stabilizing contaminated sites, treating groundwater, and excavating buried wastes.

ER Site-Specific Information – This category provides detailed information on each site that was characterized by the ER Project at SNL/NM.  These data are summarized in Appendix J.
External Sandia Systems – For external audiences, work on SNL/NM's LTES web site, development of a searchable GIS database, and efforts to make the SHEARS imaged records system available to the public are under way.  SNL/NM's LTES web site can presently be accessed at http://www.sandia.gov/ltscenter/.
Fault – A crack in the earth that shows that one portion of the land (on one side of the crack) has moved relative to the other.

Fracture – A crack in the earth or within a rock or section of rocks that shows no relative motion on either side.

Future Land Use Categories – Before regulators can approve a site for closure, a future land use must be assigned to it.  Given a likely future use, the regulator can then evaluate the level of contamination remaining at a site and determine if closure and movement to LTES is appropriate.  The most often-used land use categories for SNL/NM are:

Residential – Suited for permanent residential use;

Industrial – Suited for an active industrial facility; and

Recreational – Unfenced areas where daytime uses like hiking, biking, sports, or hunting and some overnight camping are allowed.

Future Use Logistics and Support Working Group – A group of federal agency representatives and stakeholders formed in 1994 to address future use designations across the KFC.  The working group developed handbooks of information used to work with citizen groups for development of future land use recommendations for the entire base.

General Inorganics – Chemical compounds not derived from living agents that are a key component of SNL/NM water quality analyses.

Geographic Information System (GIS) – A special type of system that uses location, such as an X,Y coordinate or latitude and longitude, to identify information.

Governmental Controls – Those controls that are place upon property under DOE custody and controls that restrict use of land, facilities, and environmental media in order to prevent access to residual contamination.  Governmental controls remain subject to the requirements of Federal Property Management Regulations for inventorying, surveys and inspection (Title 41 CFR, Subtitle C, Chapter 101).

Groundwater Monitoring – Periodic collection of groundwater samples for laboratory analyses to determine changes in chemical composition that may indicate contamination from a surface or subsurface source.  Also periodic measurement of groundwater levels to determine groundwater volume changes and changes in flow direction.

Groundwater Protection Program (GWPP) – This program places its focus on regional groundwater quality and characterization of groundwater flow.  The program aims to evaluate impact on groundwater quality by SNL/NM operations.  The KFC-wide GWPP includes the following:

· Monthly water level measurements in 126 wells, and

· Annual water quality measurements in 14 wells and one spring, analyzed for VOCs, TOX, phenols, general inorganics, and metals.

Groundwater Restrictions – Specific classification systems used to protect the quality of or use of groundwater.  These systems operate through a state well permitting system.  Under them, criteria may be established that must be met before a use permit or construction is allowed.
Groundwater Units – These are areas of concern for contamination or potential contamination of aquifers.  They are not directly tied to surface ER sites.  SNL/NM has five such units.

Hazardous and Solid Waste Amendments (HSWA) – Amendments to RCRA.

Hydrological – Properties having to do with the science that studies the distribution of water in the atmosphere, on the earth's surface, and in the soil and rocks of the surface.

Installation Restoration Project – KAFB ER Project charged with the function of site remediation for USAF sites, including a range of activities such as stabilizing contaminated sites, treating groundwater, and excavating buried wastes.

Institutional Controls (ICs) – Nonengineering measures, usually but not always involving legal means, intended to prevent or reduce human exposure to hazardous substances at sites.  Examples are land use designations, deed restrictions, building permits, and water use advisories.  They are distinct from physical controls, such as signs, fences, landfill covers, or monitoring systems.

Internal Sandia Systems – Three products are currently in varying stages of development: an interactive mapping system, an electronic SWMU atlas, and a groundwater information tool.

· The interactive mapping system is a web-based, GIS tool that will allow SNL/NM users to access SWMU information at their desktop PC, without specialized software.  This system will allow SNL/NM users in such groups as Real Estate, Facilities, EM, and Emergency Management to access and use SWMU information.  This system will ultimately be used to access graphical information about SWMUs that will be part of the LTES program.  A beta test version of this system will be completed by fall 2001. 

· An electronic atlas of all SWMUs that have been removed from SNL/NM's NMED permit.  This will allow the printing of site maps for individual sites.  The atlas is expected by fall 2001.

Isleta Pueblo – Native American pueblo located directly south of KFC and, thus, a neighbor to SNL/NM activities on the base and a stakeholder.

Kirtland Federal Complex (KFC) – The area encompassed by KFC and lands withdrawn from public use by either DOE or DOD from the USFS.

Long-term Environmental Stewardship (LTES) – a broad term describing the long-term activities that will be conducted on a site after closure.  These include operation and maintenance of engineered barriers, monitoring, access restrictions, security, government controls, land-use controls, information management, and the needed funding to support these activities.

LTES IMS Maintenance and Administration – This information would describe the actual operations of the LTES IMS and provide feedback on how the system's data are being used and how the system might be improved in the future.

Management – Managing the operation of stewardship activities from the view-point of both stewards and stake holders.  Among the topics this group addressed were—how an LTES program should be administered, how funding should be determined, and how community outreach should be continued.

Manhattan Project – Historical World War II project to build the first atomic weapons.  Centered at Los Alamos, New Mexico, the project's Z Division was located at Sandia Base in Albuquerque, which subsequently became SNL/NM.

Metals – Metallic elements that are a component of SNL/NM water quality analyses.

Meteorological – Having to do with weather, in terms of precipitation, wind speeds and direction, and larger patterns that may help determine a likely dissemination pathway for an airborne contaminant.

Meteorological Monitoring Program – This program includes a KFC-wide network of eight meteorological towers.  The resulting data support modeling efforts for other air quality programs at SNL/NM and emergency management activities.  The towers continuously collect data, with the computer information link updated every 15 minutes.

Mixed Waste Landfill (MWL) – The MWL is a 2.6-acre site about five miles south of the Albuquerque Sunport on KFC.  From 1959 to 1988, it was a disposal area for low-level radioactive and "mixed" wastes.  (Mixed wastes have both hazardous and radioactive components.)  An estimated 100,000 cubic feet of low-level radioactive and mixed wastes were disposed of at the landfill in unlined pits and trenches.

Monitoring Data – This category of information pertains to any required LTM at the sites and includes the types of monitoring and the actual data.

New Mexico Environment Department (NMED) – The agency with regulatory authority for SWMUs at SNL/NM.

No Further Action (NFA) – A term used to describe environmental sites where regulators have confirmed that no further clean-up remedy is required.

No Site Control Required Units – Levels of contamination remaining at these sites, if any, are so low as to pass even residential land-use criteria.  However, current land-use scenarios for these 135 sites are either industrial or recreational.

Passive Institutional Controls (ICs) – are defined by their dependence on the design of controls and structures to preserve knowledge about the location, design, and contents.  Examples are:

· Permanent markers placed at a disposal site;

· Public records and archives;

· Government ownership; and

· Regulations regarding land or resource use.

Pathway – a route for a chemical or radioactive contaminant to take to a receptor; i.e., a human, a plant, or an animal that may be affected through contaminant exposure, contact, or ingestion.

Phenols – A chemical compound used in resins, plastics, pharmaceuticals, and disinfectants and a component of SNL/NM water quality analyses.
Physical Controls – are barriers to access.  Fences, berms, and locked gates are all examples of physical controls.

Property Controls – Those controls that are implemented through property ownership documentation and are based on the retention of property rights by DOE.  Property controls include: covenants, easements, zoning, use restrictions, water right restrictions, digging/drilling restrictions, access restrictions, any related types of controls, and all enforcement mechanisms.  Property controls remain subject to the requirements of Federal Property Management Regulations for inventorying, surveys and inspection (Title 41 Code of Federal Regulations, Subtitle C, Chapter 101).

Proprietary/Governmental Controls – This classification of ICs is based upon the legal authority of landowners to control use of their land.  Proprietary controls, such as easements, are based upon the rights associated with ownership of an interest in land.  Government controls rely on the powers of governments to protect the public health and safety either through zoning, legislation, land ownership, or permit programs.

Public Outreach Information – Information in this category would be used to determine how public outreach is conducted and to determine if these efforts meet public needs.

Receptor – A human, a plant, or an animal that could be expose to a contaminant.

Relational Database Management System – A database management system with the ability to access data organized in tabular files that can be related to each other by a common field.  It has the capability to recombine the data items from different fields, providing powerful tools for data usage.

Resource Conservation and Recovery Act (RCRA) – Basis of most of the regulations governing ER Project cleanups at SNL/NM.

Safety, Health and Environmental Automated Records System (SHEARS) – A software application used to index site records after closure.  At present, this on-line, web-based system is available to SNL/NM employees and contractors but not the public.

Security Controls – These include on-site patrols and security gates.  While these will be maintained by SNL/NM's security organization, a close information tie will be maintained between security requirements, land ownership information, and environmental knowledge about a given site.

Signed Units – Most of the 65 sites in this group have been granted “closure” status by the regulator.  Some have residual contamination above background levels, but meet levels for industrial or recreational future land-use designations.  Because some risk persists, some level of environmental monitoring is planned at these sites.

Signed and Fenced Units – These sites have mainly physical hazards, such as mineshafts or pits, although a few in this group contain sufficient levels of residual contamination to warrant LTM.  There are 14 sites in this category.

Site Closure Index – All SWMU records at closure are indexed and included in the SHEARS database.  The records and index are imaged for long-term, on-line availability.

Site Environmental Monitoring Program (SEM) – Program designed to provide early detection of any contaminant release, help identify the source of contamination, and verify compliance of monitoring to regulations across all SNL/NM sites.

Siting Restrictions – Control land use in areas subject to natural hazards, such as earthquakes, fires, or floods.  Such restrictions are created through statutory authority to require that states implement and enforce certain land use controls as well as through local ordinances.
Soil Moisture – The amount of water contained in soil and usually expressed as a percentage of the soil's weight.

Soil Types – A description of the various components of a soil to help determine its compactness and other properties that reveal its potential in spreading or containing contaminants.

Solid Waste Management Unit (SWMU) – This legal term was developed under federal legislation to ensure remediation activities at environmental sites.  Often, “SWMU” is a synonym for an ER site; however, it also can be used to designate a number of sites with some common theme.  There are two types of SWMUs relevant to the SNL/NM cleanup:

Conditional Release Sites – If a SWMU has residual contamination above regulatory levels of concern, it may be appropriate for some land uses, but not for all.  Just as there is a broad range of residual contamination possibilities, there is a range of possible uses.  Approval for these uses would be determined using risk-based criteria with concurrence of the regulators. 

Unlimited Release Sites – If no contamination was discovered during the investigation process or if site clean-up efforts reduced the level of residual contamination to below levels of regulatory concern, sites may be released unconditionally.  Sites approved for such a release would still require administrative stewardship actions.  Information on the site investigation, cleanup, and final status must be maintained in a way that connects it with the site for the benefit of future users.

Stakeholder – Those citizen groups and organizations expected to have a role in LTES.

Steward – The agency responsible for LTES activities.  At SNL/NM sites the steward is the DOE and any successor organizations.  This role is sometimes described as the “principal” steward.  The “implementation” steward, or the entity responsible for actual stewardship operations, is SNL/NM or any successor organization(s).

Surface Water and Stormwater Monitoring – Contaminants present at the surface could be transported by surface-water runoff from a site and subsequently deposited elsewhere on soil, sediments, or vegetation, or carried to a surface-water body.  Waterborne contaminants may present a human exposure pathway through ingestion of contaminated water or by ingestion of contaminated soil or food.  In the case of radioactive material, receptors may receive external exposure to contamination deposited by surface waters.

Surface-Water Runoff – Water from rainfall or snow or human activity that may run along the surface of a site and provide a transport mechanism for spreading contamination.

Task Groups – The following task groups of volunteers from the public and other stakeholder groups contributed to this plan:  LTES Management, SEM, and ICs, and Information Management.  More information on their contributions and backgrounds can be find in the appendices.

Terrestrial Surveillance Program – In this program, soil, sediment, and vegetation sampling is conducted annually at 39 on-site, 17 perimeter, and 16 off-site locations.  The samples—including soil (49), sediment (10), and vegetation (29) samples—are analyzed for metals and radioactive constituents.  A program to measure “ambient” existing radiation levels at 34 locations uses TLDs to take measurements.  Data from this program are used to perform trending and other statistical analyses to compare on-site and perimeter results with those from off-site locations.

Thermoluminescent Dosimeter (TLD) – A passive measuring device using a crystal to track exposure to ambient radiation levels.

Topographical – The property having to do with the relative flatness, slope, or contour of an area.

Total Organic Halogens (TOX) – A measurement of total amounts of five chemically-related non-metallic chemicals found in a water quality analysis process.

Uncertainty Matrix – Potential failures of barriers and contingencies for such failures can be organized and characterized for any site with this management tool.

Unlimited Release Sites – If no contamination was discovered during the investigation process or if site clean-up efforts reduced the level of residual contamination to below levels of regulatory concern, sites may be released unconditionally.  Sites approved for such a release would still require administrative stewardship actions.

Vadose Zone – The vadose zone is the unsaturated zone above the water table (from the surface to the saturated zone).  Vadose zone monitoring will primarily consist of near surface measurements of soil moisture and soil gas at engineered closure sites.  Any changes in soil moisture or soil gases within an engineered system may indicate a potential mechanism for contaminants to become mobile.
Vadose Zone Monitoring – The vadose zone is the unsaturated zone above the water table (from the surface to the saturated zone).  Vadose zone monitoring will primarily consist of near-surface measurements of soil moisture and soil gas at engineered closure sites.  Any changes in soil moisture or soil gases within an engineered system may indicate a potential mechanism for contaminants to become mobile.
Volatile Organic Compound (VOC) – An easily evaporated chemical compounds used for cleaning solvents and other activities including some fuels.  This is one of the components analyzed for in SNL/NM water quality testing.
Zoning – Use  restrictions imposed through the local zoning or land use planning authority.  Such restrictions can limit access and prohibit disturbance of the remedy.  Zoning authority does not exist in every jurisdiction. 
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