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EXECUTIVE SUMMARY

This document describes how risk-based end states (RBES) have been incorporated into the
past ten years of Environmental Restoration (ER) activity at Sandia National Laboratories/New
Mexico (SNL/NM). It is to some degree a re-representation of information that is available in the
reports discussed in Chapter 1.0. These reports cover the actual risk-based cleanups and
accomplishments at 268 ER sites ranging from large landfills and explosive test areas, to small
septic tanks and drainfields, and which are the result of years of coordination with regulators
and stakeholders.

SNL/NM is located on Kirtland Air Force Base (KAFB) in Bernalillo County. KAFB is the
physical and geographical area that encompasses approximately 52,223 acres in southeast
Albuquerque and contains the facilities and infrastructure of the U.S. Department of Energy
(DOE), the U.S. Air Force, and more than 100 other tenants. KAFB is bounded on the north
and northwest by the growing City of Albuquerque, on the east by the Cibola National Forest, on
the south by the Isleta Indian Reservation, and on the west by land owned by the State of New
Mexico and the Albuquerque International Sunport. The population of the city is expected to
continue to increase, with the result that development is beginning to surround KAFB. This
regional context is shown in maps and discussed in Chapter 2.0.

The major ongoing mission of SNL/NM is to ensure that the U.S. nuclear arsenal is safe,
secure, and reliable. There continues to be significant federal investment in both infrastructure
and programs at KAFB and SNL/NM. The details of the SNL/NM Technical Areas (TAs) and
program areas are briefly described in Section 1.2. These TAs are operated in compliance with
current environmental laws, and thus have minimal impact to the environment. The maijority of
the ER sites requiring restoration are a legacy of work conducted in the past. The TAs and
Solid Waste Management Units (SWMUs), as well as their relation to the ecological and human
use and ownership, are depicted on maps in Chapter 3.0

The number of SNL/NM ER sites to be addressed on the KAFB grew from 117 in 1987 to the
current number of 268 (including 203 SWMUs and 65 Areas of Concern [AOCs]) which needed
to be addressed at the SNL/NM facility on KAFB. There are three SWMUs and three AOCs that
are in active use and that are not scheduled for immediate cleanup. The majority of these sites
have been cleaned up; no major fieldwork remains at any site. Four major landfills and
numerous smaller sites have been remediated without significant injury.

No Further Action (NFA) proposals have been submitted to the regulators at the New Mexico
Environmental Department (NMED) for 229 of the remaining 262 sites. The NMED has
approved or accepted 173 of these; the other 56 risk-based NFA proposals are at various
stages of the regulatory review and approval process. Fieldwork is more than 90 percent
complete and draft NFA proposals are in progress for three of the four SWMUs for which NFA
proposals have not yet been submitted. One of these SWMUs is the Chemical Waste Landfill,
which is regulated under a closure plan that requires alternative closure documentation. The
remaining cleanups involve removal of relatively small areas of contaminated surface and near-
surface soils. Further details of the cleanup status are given in Section 1.3. Remediation is
complete at all of the AOCs although some reporting requirements remain.

The SNL/NM ER Project made this progress because it had excellent teaming relationships with
the regulators and substantial interaction with stakeholders. Public outreach began with
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quarterly public meetings in 1992, which continue to be conducted. A Citizens’ Advisory Board
(CAB), created in the spring of 1995, functioned until 2000 and provided valuable insight into
community values and preferences associated with environmental restoration work at SNL/NM.
The CAB provided substantial input into the future land-use designations described below. The
CAB evolved into the Community Resource Information Office that serves as a coordinator for
citizens groups to continue to provide input on topics such as the RBES initiative, but more
specifically on long term stewardship at ER sites.

All significant ER sites have been cleaned up to risk-based levels. A risk assessment
methodology was negotiated with the NMED while active fieldwork for site characterization was
underway. A probabilistic risk approach was proposed to the NMED, but was rejected because
a probabilistic approach was considered too complicated and not approved by the

U.S. Environmental Protection Agency (EPA). Beginning in 1994, the human health risk
assessments were conducted in accordance with the Risk Assessment Guidance for Superfund,
with agreement from EPA Region 6. The risk approach used by SNL/NM is detailed in

Section 1.3.

The use of risk assessment requires definition of appropriate future land-use scenarios. Future
land-use designations for all areas of KAFB were developed in 1995 by a stakeholders group
which included representatives of SNL/NM, the DOE, the U.S. Air Force, the U.S. Forest
Service, and the EPA, as well as local government officials and citizens. This group considered
the issues, opportunities, and constraints of all the KAFB tenants and formalized their
agreement in a Baseline for Future Use Options document which fully describes the end state
and future land use, as well as the use of risk assessment for cleanup end states. The future
land-use designations in this document formed the key assumption for determining the risk-
based cleanup levels at all significant ER sites.

By the fall of 2002, the ER Project had addressed the vast majority of SNL/NM sites. The ER
Project is currently in the process of finalizing regulatory post-closure requirements for many
sites. A Long Term Environmental Stewardship (LTES) Plan was written in 2001 with citizen
input, and has been revised to include current status in 2003. A Transition Plan is being written
to transfer LTES responsibilities, such as remaining long-term monitoring, to other, permanently
funded departments within SNL/NM.

In 2003, a Compliance Order on Consent was negotiated with the NMED (final signatures
obtained April 29, 2004) to establish a fixed schedule for completion of regulatory activities,
including definition of groundwater requirements and submittal of regulatory documentation
associated with completion of the corrective action process for all SWMUs and AOCs managed
by the ER Project. The agreed-upon schedule aligns with both the project’s Performance
Management Plan and with the SNL/NM ER Project fiscal year (FY) 2004 baseline. Regulators
have expressed a desire for SNL/NM to adhere to this schedule regardless of new DOE
initiatives such as RBES. The Compliance Order has an appropriate risk basis section that is
based on future land use. In accordance with this document, the regulators continue to accept
risk-based end states for all sites being submitted for NFA.

Three main categories of environmental hazards remain from past operations at SNL/NM: 1) the
materials or residuals left in the engineered units, 2) the low levels of contamination detected in
four groundwater areas, and 3) the residual contaminants at the NFA sites that were cleaned up
to industrial or recreational risk levels only and did not meet the residential risk criteria.

Potential exposure to KAFB residents or ecological receptors is minimal, as shown in the
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pertinent Conceptual Site Models. These hazards are discussed in greater detail in
Chapter 4.0.

The current state is exactly the same as the RBES for sites that have been removed from the
permit. The four sites that have a small amount of fieldwork remaining, and have a regulator-
approved field plan in place are in essentially the same situation. Instances where the actual
cleanup level exceeded the target industrial or recreational level may have occurred because of
the use of heavy equipment for soil removal, or the recalculation of residential risk using less
stringent assumptions, according to new NMED guidance.

Sites which are currently in the Corrective Measures Evaluation stage, but have not yet attained
a decision, may require more fieldwork. There are two probable variances where the planned
end state may not be the same as the RBES. The RBES for the Mixed Waste Landfill is to do
no further action, but due to public concerns, the regulators will most likely require some type of
engineered cover. The RBES for groundwater is to monitor at the KAFB site boundary, which is
not cost-effective or allowed by the current regulations. These variances are discussed in
Chapter 5.0. Sites under active use that have not yet been cleaned up will remain a liability for
DOE. Although there is only preliminary transition guidance currently available for National
Nuclear Security Administration sites, the SNL/NM ER project has begun to transition
compliance responsibilities to SNL/NM’s Environmental Management organization in order to
ensure an efficient transition to long-term stewardship after the ER Project is completed in

FY 2006.
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1.0 INTRODUCTION

The Sandia National Laboratories/New Mexico (SNL/NM) Environmental Restoration (ER)
Project is responsible for the assessment and, if necessary, the remediation of inactive waste
sites. This assessment began formally in 1984 for SNL/NM, when the U.S. Department of
Energy (DOE) Albuquerque Operations Office (DOE/AL) initiated the Comprehensive
Environmental Assessment and Response Program (CEARP) to identify, assess, and remediate
potentially hazardous waste sites. The project was designed to comply with Section 120 of the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA). Phase |
of the CEARP, “The Installation Assessment” (DOE September 1987a) which identified

117 sites at SNL/NM, was submitted to U.S. Environmental Protection Agency (EPA) by
SNL/NM in September 1987.

A similar investigation was conducted by the EPA Region 6 in April 1987 during the Resource
Conservation and Recovery Act (RCRA) Facility Assessment (RFA) (EPA April 1987). These
programs ultimately defined a working inventory of Solid Waste Management Units (SWMUs) to
be investigated during the course of the ER program at SNL/NM.

In 1987, SNL/NM sites were evaluated by the EPA under the EPA's CERCLA Hazard Ranking
System (HRS), a risk-based system for prioritizing site cleanups (DOE September 1987b).
Based on the HRS ranking, no SNL/NM sites qualified for cleanup under the CERCLA National
Priority List (NPL). For federal facilities that are not listed on the NPL, CERCLA requires
compliance with state laws concerning removal and remedial actions.

In 1990, the DOE began to fund SNL/NM to conduct ER work for all locations for which SNL/NM
might be responsible. When the ER Project was formally established in 1992, the work was
projected to be completed by 2020; 117 sites had been identified for attention. As the ER
Project began, minor scoping sampling had been conducted at a few sites, and several
groundwater monitoring wells had been installed at two landfill locations. Rapport with
regulators and other stakeholders had yet to be established.

Twelve years later, the ER Project is planned for completion in 2006. The expected life-cycle
cost has been reduced by more than $200M. The number of sites to be addressed grew to 268
(including 203 SWMUs and 65 Areas of Concern [AOCs] that were included on SNL/NM's
RCRA permit) (EPA August 1993). There are three SWMUs and three AOCs in active use that
are not scheduled for immediate cleanup. No Further Action (NFA) proposals have been
submitted to the New Mexico Environment Department (NMED) for 229 of the remaining

262 sites. The NMED has approved 169 of these, and the other 52 (risk-based) NFA proposals
are at various stages of the regulatory review and approval process. Fieldwork is more than

90 percent complete on the five SWMUs where NFA proposals have not yet been submitted,
and draft NFA proposals are in progress for three of these five SWMUs. One of these SWMUs
is the Chemical Waste Landfill, which is regulated under a closure plan that requires alternative
closure documentation. Remediation is complete at all AOCs.

Four major landfills and numerous smaller sites have been remediated without significant injury.
All sites have been characterized, as have four areas of low-concentration groundwater
contamination. This progress was due to SNL/NM'’s excellent teaming relationships with the
regulators and substantial interaction with stakeholders. The ER Project has received several
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SNL/NM quality awards, seven consecutive years of top ratings from the DOE (1995-2001), and
awards from the NMED in 2001 and 2002 for environmental excellence.

In 1991, the ER Project initiated a study to determine whether an Environmental Assessment
(EA) or an Environmental Impact Study was appropriate for the ER work. The ER Project
began work on an ER-specific EA in 1994; the EA was approved and issued in March 1996
(DOE March 1996). Coincident with this effort, a Program Implementation Plan (SNL/NM
February 1994) was developed, which included an evaluation of the similarities and differences
of RCRA and CERCLA and identification and evaluation of all laws and statutes that needed to
be considered as Applicable or Relevant and Appropriate Requirements (ARARSs) for all
SNL/NM ER sites. The need for definition of any environmental constraints (because of the
requirements of the National Environmental Protection Act [NEPA]) was identified. Biological
and cultural-resource surveys were conducted in 1991 and 1995, respectively (Hoagland and
Della-Russo February 1995).

Public outreach began with quarterly public meetings in 1992, which continue to be conducted.
In the early years of the ER Project, as environmental concerns associated with SNL/NM
achieved higher visibility, negative attention from the media and public became more frequent.
In response, the ER Project extended invitations to individuals and groups to tour the ER sites
and to participate in citizens’ groups on specific topics. Early success with involving the
stakeholders was achieved through two of these groups—one focused on site prioritization, and
one convened to define future land use.

Future land-use designations for all ER sites located on land owned by Kirtland Air Force Base
(KAFB) (including the land withdrawn from the U.S. Forest Service) were developed by 1997 by
a stakeholders group which included representatives of SNL/NM, the DOE, the U.S. Air Force,
the U.S. Forest Service, and the EPA, as well as local government officials and citizens. These
future land-use designations were formalized in the Baseline for Future Use Options document
(DOE et al. September 1995). This was the first of several successful stakeholder groups
convened by the ER Project.

Public participation played a critical role in the eventual permitting (under RCRA) and
construction of the first Corrective Action Management Unit (CAMU) in the DOE Complex. In
1993, the EPA issued the “CAMU Rule,” which established the option of using a CAMU to
facilitate remediations that were hampered by the existing time limits for off-site waste disposal.
The ER Project quickly grasped the potential of this rule, and in 1995, established a CAMU
Working Group with membership from SNL/NM, the DOE, the EPA, the NMED, and
representatives of numerous stakeholder groups. This group met monthly for almost a year,
establishing a set of group values, debating the pros and cons of various on- and off-site waste-
disposal options, and ultimately reaching agreement on a recommendation to pursue permitting
and construction of a CAMU. The CAMU began accepting waste in January 1999.

As the ER Project matured, the national setting for public participation on environmental matters
moved toward Site-Specific Advisory Boards, to include members from regulatory agencies,
local governments, and citizen stakeholders. The implementation of this concept for SNL/NM
was the Citizens’ Advisory Board (CAB), which was created in the spring of 1995. The CAB, the
membership of which varied from 15 to 20 individuals, served as a sounding board for many ER
activities between 1995 and the fall of 2000, and provided valuable insight into community
values and preferences associated with environmental restoration work at SNL/NM. The CAB
evolved into the Community Resource Information Office (CRIO) that serves as coordinator and
clearing-house for topic-specific citizens groups to continue to provide input to the ER Project.
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By the fall of 2002, the ER Project had addressed the vast majority of the sites. The ER Project
consolidated management and reduced its staff to increase efficiency and facilitate focusing on
four project initiatives. These initiatives are landfills, drains and septic systems, groundwater,
and miscellaneous sites. The ER Project is currently in the process of finalizing regulatory post-
closure requirements for many sites. A Long Term Environmental Stewardship (LTES) Plan
was written in 2001 (SNL/NM August 2001) with citizen input, and has been revised to include
current status in 2003.

In 2003, a Compliance Order on Consent was negotiated with the NMED to establish a fixed
schedule for completion of regulatory activities including definition of groundwater requirements
and submittal of regulatory documentation associated with completion of the corrective action
process for all SWMUs and AOCs managed by the ER Project. The agreed-upon schedule
aligns with both the project’s Performance Management Plan and with the SNL/NM ER Project
fiscal year (FY) 2004 baseline. The ER Project has begun to transition compliance
responsibilities to SNL/NM’s Environmental Management organization in order to ensure an
efficient transition to long-term stewardship after the ER Project is completed in FY 2006.

1.1 Organization of the Report

The introduction of this report briefly covers the pertinent activities completed by SNL/NM’s ER
Project which place this document in context. The past, current, and future site missions and
activities of SNL/NM are discussed in Section 1.2. The hazards and extent of the environmental
contamination resulting from these activities are also summarized. The status of the cleanup
program conducted by SNL/NM’s ER Project is discussed in Section 1.3. The site cleanup
strategy used to remediate approximately 200 sites is explained, and remaining fieldwork is
delineated. Detailed discussion of the cleanup strategy, risk assessment methodology, and
designated future land use can also be found in Section 1.3.

The next three sections consist of maps showing the Regional Context (Chapter 2.0), the Site-
Specific context (Chapter 3.0), and the Hazard-Specific Context (Chapter 4.0). The Regional
Context includes the City of Albuquerque and other population centers and lands surrounding
KAFB, of which SNL/NM is a tenant. The Site-Specific Context covers the Technical Areas
(TAs) and remote test areas that make up SNL/NM .

The Hazard-Specific section has been divided into three sub-categories. Section 4.1 covers the
Engineered Units, Section 4.2 covers the Groundwater Units, and Section 4.3 covers the other
sites which have already had NFA proposals completed. Conceptual site models and
explanatory text are included where appropriate.

Chapter 5.0 discusses known and potential variances between the end state that is expected to
result from the presently scheduled ER work and the appropriate risk-based end state.

Chapter 6.0 provides references cited for further detail.

Appendix A contains the currently enforceable regulatory compliance document, the
Compliance Order on Consent, that was negotiated with the NMED.

Appendix B contains a detailed list of SNL/NM SWMUs that required investigation under the
Hazardous and Solid Waste Amendments (HSWA) module of SNL/NM's RCRA permit.
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Appendix C contains a listing of the SNL/NM ER Site Characteristics for Stewardship, which
includes the future land-use designations for all ER sites.

Appendix D contains a list of the major documents produced by the ER Project.

1.2 Site Mission

Past, Current, and Future Site Missions

SNL/NM was established on KAFB in 1945 during the Manhattan Project as a division of the
Los Alamos Laboratory to provide engineering, design, production, assembly, and field testing
of the nonnuclear components of nuclear weapons. Sandia National Laboratories (SNL)
became an independent laboratory on November 1, 1949, and opened its facilities in Livermore,
California, in 1956. SNL is managed by Sandia Corporation, a subsidiary of Lockheed Martin
Corporation, for the DOE’s National Nuclear Security Administration.

SNL's current strategic areas of focus include:

Nuclear Weapons—ensuring the safety of the nuclear weapons stockpile

Nonproliferation and Assessments—reducing our nation's vulnerability to threats of
proliferation and weapons of mass destruction

Military Technologies and Applications—developing high-impact responses to
emerging national security threats

Energy and Infrastructure Assurance—enhancing the surety of energy and other
critical resources

SNL's primary mission is ensuring the U.S. nuclear arsenal is safe, secure, reliable, and can
fully support our nation's deterrence policy. SNL also develops technologies and systems that
safeguard nuclear materials and monitor the globe for nuclear weapon activities.

SNL's Nonproliferation and Assessments program reduces U.S. vulnerability to weapons of
mass destruction (WMD). These include nuclear, biological, and chemical weapons, as well as
nonconventional WMDs such as the hijacked civilian airline jets used to commit acts of war
against our nation.

The Military Technologies and Applications program develops high-impact responses to national
security challenges. SNL's integrated science expertise allows us to develop technologically
superior weapons and security systems. From basic research to global intelligence, SNL
supports numerous government and industry agencies in combating terrorism and threats
against our armed forces and homeland.

The Energy and Infrastructure Assurance program supports SNL's core purpose of helping our

nation secure a peaceful and free world through technology. Our goal is to enhance the surety
(safety, security, and reliability) of energy and other critical infrastructures.
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Strides are being made in the areas of energy research, earth sciences, transportation systems,
risk management technologies, environmental stewardship, and nuclear waste management.
SNL is also actively working to improve the nation's critical infrastructure surety. We are
focusing on infrastructure elements in the areas of transportation, electric power grid, oil and
gas distribution, telecommunications, finance and banking, and vital human services.

SNL sees its mission responsibilities growing in several areas beyond SNL'’s primary nuclear
weapons mission, which is always foremost. This growth is in support of other important
national security initiatives to meet the current and future threats from the world we exist in
today. SNL’s ongoing and future mission is to become the laboratory that the U.S. turns to first
for technology solutions to the most challenging problems that threaten peace and freedom for
our nation and the globe.

Site Operations, Associated Hazards, and Extent of Environmental Contamination

SNL/NM operations are conducted on DOE-owned property assigned for SNL/NM use, and
non-DOE-owned property permitted from other federal agencies. SNL/NM’s sites located
on DOE-owned property comprise 2,937 acres and include five TAs. The sites located on
non-DOE-owned property include 5,648 acres of land permitted from the U.S. Air Force, a
portion of which are on land withdrawn from the U.S. Forest Service.

SNL/NM consists of five TAs and several additional test areas. These TAs are shown in
Figure 1.2-1. Each area has its own distinctive operations. A description of each technical area
and potential hazards is given below:

TA-1 has an employee population of approximately 5000, the largest at SNL/NM.
This area is dedicated primarily to the design, research, and development of
weapon systems, limited production of weapon system components, and energy
programs. It also includes the main library and offices, laboratories, and shops
used by administrative and technical staff. Generally, the only potential radioactive
releases in TA-1 are tritium from two laboratory sources and activation products,
such as argon-41, nitrogen-13, and oxygen-15, from two small accelerators. In
accordance with DOE requirements, only small quantities of activation products
are released from these stacks annually. Potential sources for nonradioactive
effluent include the paint shops, process development laboratory, emergency
diesel generator plant, solvent spray booth, foundry, and steam plant. There are
18 ER sites located in this area.

TA-2 is a 45-acre (1.8-square-kilometer) facility that was established in 1948 for
the assembly of chemical high-explosive (HE) main charges for nuclear weapons
and later for production-scale assembly of nuclear weapons. Located in TA-2 are
a small radioactive material decontamination and storage facility (Building 906),
and a storage facility designed to temporarily hold polychlorinated biphenyl (PCB)-
contaminated material to be transported to an EPA-licensed disposal facility. An
inactive low-level waste (LLW) disposal site and a classified waste landfill have
been remediated. There are 18 ER sites located in this area.
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TA-3, located 5 miles (8 kilometers) south of TA-1, is composed of approximately
20 extensive test facilities, including sled tracks, centrifuges and a radiant heat
facility, which simulate a variety of extreme environmental conditions. No
radioactive effluent is released through normal operations in the area. Other
facilities in TA-3 include a paper incinerator, an inactive LLW and mixed waste
disposal site, a large melt facility, and a melting and solidification laboratory.
There are 37 ER sites located in this area, including the Chemical Waste and
Mixed Waste Landfills, and the CAMU.

TA-4, located 2 miles south of TA-1, consists of several inertial confinement fusion
research and pulsed power research facilities. One large accelerator, the Particle
Beam Fusion Accelerator-1l, was completed in 1985. A large accelerator facility,
the Simulation Technology Laboratory, houses seven pulsed power accelerators.

TA-5 houses several electron beam accelerators, three research reactors in two
reactor facilities, an intense gamma irradiation facility, and a hot cell facility. The
only airborne releases are air activation products from reactor operations primarily
composed of argon-41 and xenon-133.

SNL/NM has additional test areas outside of the five TAs listed above. These areas are located
south and east of TA-3 and in the canyons on the west side of the Manzano Mountains.
Thunder Range and Coyote Canyon Test Field are such areas. Depleted uranium was used in
the past for explosive testing in some of the test areas, and was scattered across the soil
surface. In some cases the test areas were surveyed following each test, and contaminated
materials were collected and disposed of in accordance with DOE requirements.

The SNL/NM ER Project is responsible for 203 SWMUs and 65 AOCs requiring investigation
under the HSWA module of SNL/NM's RCRA permit. The SWMUs on the HSWA permit
included sites within the TAs as well as in the remote explosive test areas of KAFB. Types of
sites include five old landfills (Chemical Waste Landfill [CWL], Mixed Waste Landfill [MWL],
Classified Waste Landfill, Radioactive Waste Landfill, and the SWMU 78 Gas Cylinder Disposal
Pit), 14 underground storage tanks, and numerous firing sites associated with past explosive
testing. These firing sites contained features such as surface impoundments and scrap yards,
burn pits, shallow subsurface dumps, and surface soil contamination. The AOCs are mostly
septic tanks and drainfields. The details of the cleanup for these sites are described in

Section 1.3. Three active sites that are not scheduled for immediate cleanup are SWMU 83, the
Long Sled Track, SWMU 84, the Gun Facilities, and SWMU 240, the Short Sled Track.

Unexploded ordnance, metal and concrete debris, and abandoned test equipment have been
removed from many sites. A large variety of hazardous and nonhazardous items were removed
during the remediation of the landfills. Surface and subsurface soils have been remediated at
many sites, but due to the low levels of constituents of concern (COCs) present in groundwater
which do not pose a risk, no groundwater remediation has yet been necessary. COCs that have
been successfully remediated from soil include radioactive materials (mainly depleted uranium),
metals, explosives, volatile organic compounds (VOCs), semivolatile organic compound
(SVOCs), asbestos, and PCBs.

The only remaining hazards are: 1) the materials or residuals left in the engineered units, 2) the

low levels of contamination detected in four groundwater areas, and 3) the residual
contaminants at the NFA sites that were cleaned up to industrial or recreational risk levels, and
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did not meet the residential risk criteria. Details of these hazards are provided in Chapter 4.0 of
this document.

1.3 Status of Cleanup Program

Status of Work / Current State / End State

The ER Project is planned to be completed in 2006. A total of 268 sites (including 203 SWMUs
and 65 AOCs) needed to be addressed. The regulatory status of these 268 sites is depicted in
the flowchart in Figure 1.3-1. Table 1.3-1 lists the individual sites that fall into each of the four
categories in the flowchart.

There are three SWMUs and three AOCs in active use that are not scheduled for immediate
cleanup. NFA proposals have been submitted to the NMED for 229 of the remaining 262 sites.
The NMED has approved or accepted 173 of these NFA proposals. There are 56 (risk-based)
NFA proposals at various stages of the regulatory review and approval process. Draft NFA
proposals are in progress for three of these five SWMUs. One of these SWMUs is the Chemical
Waste Landfill, which is regulated under a closure plan that requires alternative closure
documentation. Eighteen of the AOCs have had assessment reports submitted to the NMED,
and one has been removed from the permit. The rest of the AOC documents are scheduled for
completion in the next year or so.

All SWMUs and AOCs have been characterized, as have an additional four areas of low-
concentration groundwater contamination. Four major landfills and numerous smaller sites
have been remediated without significant injury. Fieldwork is more than 90 percent complete on
the four SWMUs (8, 58, 68 and 91) where NFA proposals will be submitted. These SWMUs are
shown in Figure 1.3-2. The small amount of remaining fieldwork has been scheduled for

FY 2004, and Voluntary Corrective Action Plans for these areas are now being generated with
regulator and stakeholder input. The remaining cleanups involve removal of relatively small
areas of contaminated surface and near-surface soils. Remediation is complete at all of the
AOQOCs.

The ER Project was in the process of finalizing the regulatory post-closure requirements for
many sites when the first draft of this document was written. In 2003, a Compliance Order on
Consent was negotiated with the NMED to establish a fixed schedule for completion of
regulatory activities, including definition of groundwater requirements and submittal of regulatory
documentation associated with completion of the corrective action process for all SWMUs and
AOCs managed by the ER Project. The agreed-upon schedule aligns with both the project’s
Performance Management Plan and with the SNL/NM ER Project FY 2004 baseline.

The Compliance Order on Consent contains a regulatory requirement to conduct a risk
assessment using the residential future land-use scenario for the sites. The residential scenario
was not used to drive cleanup, but was only conducted to determine the need for any long-term
stewardship activities, such as institutional controls, at the sites. The use of risk in the
Compliance Order on Consent is discussed in greater detail under the heading “Risk
Assessment Methodology” of this section.
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Regulatory Status of 268 Environmental Restoration Sites?
As of March 2004
(SWMUs and AOCs)
Sandia National Laboratories/New Mexico

1. NFA document not yet submitted to NMEDP
(4 NFAs® and 28 AOCs9)

2. NFA document submitted to NMED, action required
(56 Sites®)

3. NMED acceptance letter received, sites await
Class Il Permit Modification Process (36 Sites)

!

4. Class lll Permit Modification Process Complete
(137 Sites) (NFA Approved by NMED)

Footnotes:
aSee Table 1.3-1 for individual site listings.

bg active sites are not included, 1 additional site, the Chemical Waste
Landfill, is under Closure Plan and is not included.

CDraft NFA proposals begun on 3 of 4 sites.

dAQCs are Drains and Septic Systems, which have been completely
characterized, no remediation is required, and 6-9 reports are sent
each quarter to the NMED.

€The status of these sites falls into 3 categories:
2a. 16 sites: NMED comments have not yet been received.
2h. 27 sites: A Request for Supplemental Information has been
received by SNL/NM, and SNL/NM response is required.
2c. 13 sites: SNL/NM has responded 1 or more times and awaits
NMED action.

AOC = Area of Concern

NFA = No Further Action

NMED = New Mexico Environment Department
SNL/NM = Sandia National Laboratories/New Mexico
SWMU = Solid Waste Management Unit

Figure 1.3-1
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Table 1.3-1
Regulatory Status of 268 Environmental Restoration Sites
(As of March 2004)

Status Sites
NFA document not yet submitted to NMED 4 SWMUs 8, 58, 68, 91
28 AOCs 276, 1010, 1028, 1031, 1034,

1035, 1036, 1052, 1078, 1079,
1080, 1081, 1083, 1084, 1086
1087, 1090, 1092, 1095, 1098,
1102, 1104, 1113, 1114, 1115,
1116, 1117, 1120

SNL/NM Submitted Awaiting Initial NMED Response 0 SWMUs
16 AOCs 1006, 1007, 1009, 1015, 1020,
1024, 1026, 1027, 1029, 1033, ,
1093, 1101, 1105, 1108, 1110,
1112
Received Request for 27 SWMUs 45, 46, 48, 49, 76, 78, 101, 116,
Supplemental Information: 135, 136, 137, 138, 140, 146,
SNL/NM Action Required 147, 148, 149, 150, 152, 153,
154, 159, 161, 165, 166, 167, 196
Received and Answered Request 13 SWMUs 28-2,1, 3,4, 5,52, 96, 187, 226,
for Supplemental Information: 227,229, 233, 234
NMED Action Required
SNL/NM Submitted, Received NMED Acceptance Letter 19 SWMUs 2,9, 18, 26, 30, 33, 35, 66, 87,
94b, 94f, 98, 107, 114, 190, 230,
231, 232, 241
17 AOCs TNT Site, 828, 94H, 1001, 1003,

1008, 1014, 1030, 1032, 1072,
1073, 1077, 1082, 1089, 1091,

1096, 1111
Class lll Permit Modification Process Complete 136 SWMUs 6A,6,7,10, 11, 12A, 12B, 13,
(NFA Approved by NMED) 14, 15, 16, 17A-H, 19, 20, 21, 22,

23, 25, 27, 28-1, 28-3, 28-4, 28-5,
28-6, 28-7, 28-8, 28-9, 28-10, 31,
32, 34, 36, 37, 38, 39, 40, 41, 42,
43,44, 47, 50, 51, 53, 54, 55, 56,
57A, 57B, 59, 60, 61A, 61B, 61C,
62, 63A, 63B, 64, 65A, 65B, 65C,
65D, 65E, 67, 69, 70, 71, 72, 73,
77, 81A, 81B, 81C, 81D, 81E,
81F, 82, 85, 86, 88A, 88B, 89A-
C, 90, 92, 93A-C, 94A, 94C, 94D,
94E, 94G, 100, 102, 103, 104,
105, 108, 109, 111, 112, 113,
115, 117, 139, 141, 142, 143,
144, 145, 151, 155, 160, 168,
169, 170, 171,172, 173, 174,
175, 176, 178, 179, 180, 181,
186, 188, 191, 192, 193, 194,
195, 211, 228A, 228B, 235, 275

1 AOC 277

Note: The Chemical Waste Landfill is covered under a closure plan. There are 6 active sites (SWMUs 83, 84, 240 and
DSS AOCs 1004, 1025, and 1094) which are not scheduled for immediate cleanup under this program.

AOC = Area of Concern. SNL/NM = Sandia National Laboratories/New Mexico.
DSS = Drains and Septic Systems. SWMU = Solid Waste Management Unit.
NMED = New Mexico Environment Department. TNT = 2,4,6-Trinitrotoluene.
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The Compliance Order on Consent is included as Appendix A.

Cleanup Strategy

“One-Pass” Process

A “one-pass” process was incorporated into SNL/NM’s RCRA permit in 1997. Significant effort
was invested in the interactions with regulatory staff at all levels, and the productivity of the ER
Project (in terms of sites completed and NFA proposals submitted) soared.

On the surface, the “one-pass” process is deceptively simple. The goal is to eliminate all of the
standard RCRA documents and review cycles, and replace them with a voluntary process that,
in most cases, produces no more than two documents for delivery to the NMED (a Voluntary
Corrective Action Plan and an NFA proposal) for regulatory review. The simplicity of the
process is deceptive because, although it is straightforward, it relies heavily on rapport and real-
time interactions with regulatory staff in order to avoid disconnects in adequacy of sampling,
sufficiency of data, agreement on remediation goals, etc.

Obtaining Approval of Risk-Based “No Further Action” Proposals

In order to present a successful proposal for NFA for a contaminated site, several technical
“framework” pieces are required. Teaming up-front with the regulators to finalize technical

approach and therefore minimize wasted effort and fieldwork, several key documents were
generated which the regulators then formally accepted.

Background concentrations of all naturally occurring contaminants, definition of the
hydrogeologic framework, and an agreed-upon risk assessment methodology (requiring the
definition of future land use) were required for use in support of risk-based NFA proposals.
Work on each of these was initiated during 1992 and 1993. Agreement on the suite of naturally
occurring contaminants for both soil and groundwater was reached with the NMED by 1994, and
a formally documented set of background concentrations for all of these materials was complete
by 1997. The site-wide hydrogeologic project completed definition of the geologic, structural,
and hydrologic setting of KAFB in 1997 as well.

Negotiating a risk assessment methodology was somewhat more time-consuming, and was
accomplished while active fieldwork for site characterization was underway. A probabilistic risk
approach was proposed to the NMED, but was rejected because a probabilistic approach was
considered too complicated and not approved by the EPA. Beginning in 1994, the human
health risk assessments were conducted in accordance with the standard Risk Assessment
Guidance for Superfund (RAGS), with agreement from EPA Region 6.

Future land-use designations for all of the land comprising KAFB (including the land withdrawn
from the U.S. Forest Service) were developed in 1997 by a stakeholders group which

included representatives of SNL/NM, the DOE, the U.S. Air Force, the U.S. Forest Service, and
the EPA, as well as local government officials and local citizens. These future land-use
designations were formalized in the Baseline for Future Use Options document (DOE et al.
September 1995). More details on the future land-use designations are given under the Future
Land Use heading of this section. These land-use designations were then used in the risk
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assessments for ER sites. Agreement on human health risk assessment was achieved in 1997,
and final agreements on ecological risk assessment were achieved in 1999. Of the 195 NFA
proposals submitted to the regulators, most have been risk-based.

Risk Assessment Methodology

In 1993, the computer program “PRECIS” was developed by SNL/NM personnel to calculate
human health risk. This software calculated risks for various receptors (residential, industrial,
and recreational) and for all major pathways including: ingestion (soil, groundwater, and
secondary pathways), dermal contact (soil and groundwater), and inhalation (VOCs and dust).
The software included both stochastic and nonstochastic calculation options and a sensitivity
analysis. However, due to the complex nature of PRECIS, it was never approved by the NMED
and never officially used by SNL/NM for human health risk assessment calculations.

Beginning in 1994, the human health risk assessments were conducted in accordance with
RAGS (EPA 1989, EPA 1991) with agreement from EPA Region 6 and included the following
guidance/methodology:

All of the available analytical data are included in the risk evaluation (i.e., there is
no depth restriction). COCs evaluated include all detected organic compounds
and all inorganic and radiological COCs for which samples were analyzed. When
the detection limit of an organic compound is too high (i.e., above an acceptable
data quality objective [DQQOY]), the compound is retained. Nondetected organic
compounds not included in this assessment were determined to have sufficiently
low detection limits. In order to provide conservatism in this risk assessment, the
calculation uses only the maximum concentration value of each COC found for the
entire site.

The potential current and future receptors for each site were established based on
the “Baseline for Future Use Options” (DOE et al. June 1995). For SNL/NM, the
potential scenarios include industrial, recreational, and residential. The industrial
and recreational land-use scenarios are the most predominant.

The exposure pathways evaluated are ingestion of soil, inhalation of VOCs and
dust, and ingestion of homegrown produce (for a residential receptor only). The
water table at SNL/NM is deep (400 to 500 feet below ground surface [bgs]) and
there are no on-site production wells; therefore, exposure to groundwater was not
evaluated for most of the sites. In addition, no dermal contact with soil was
evaluated for the risk analysis.

The exposure parameters are obtained from EPA guidance (EPA 1989, EPA
1991). These values represent upper-bound values, generally 90th or 95th
percentile values, depending on the data available for each parameter.

The primary source for toxicity values, both reference dose (RfD) (noncarcinogenic
properties) and slope factor (SF) (carcinogenic properties), is Integrated Risk
Information System (IRIS) (EPA 2003). If a toxicity value for a given chemical is
not available in IRIS, the secondary source is the Health Effects Assessment
Summary Tables (HEAST) (EPA 1997a), followed by EPA Regions 9 and 3

(EPA 2002a, EPA 2002b).
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For radiological COCs, the coded equations provided in the computer program
“‘RESRAD” are used to estimate the incremental total effective dose equivalent
(TEDE) and cancer risk for individual exposure pathways. Further discussion of
this process is provided in the Manual for Implementing Residual Radioactive
Material Guidelines Using RESRAD (Yu et al. 1993).

The target risk levels for chemicals are a cumulative excess cancer risk of 1E-6 to
1E-4 and a hazard index of 1.0 for noncarcinogens and a total dose of 15 millirem
(mrem)/year (yr) for radiological constituents.

Residential risks were calculated and summarized, but were not a criterion for
decision making and were not considered in the decision-making sections.

In 1997, the ecological risk assessments methodology was developed in accordance with EPA
and NMED guidance (EPA 1997b, EPA 1998; IT July 1998), with agreement from the NMED,
and included the following:

All available analytical data from the site 0 to 5 feet bgs were included in the risk
evaluation. The inorganic analytes are screened against background
concentrations and those that exceed the approved SNL/NM background
screening levels (Dinwiddie September 1997; Zamorski December 1997) for the
area are considered to be constituents of potential ecological concern (COPECS).
Nonradiological inorganic constituents that are essential nutrients, such as iron,
magnesium, calcium, potassium, and sodium, are not included in this risk
assessment as set forth by the EPA (1989). All organic analytes detected within
the upper 5 feet of soil are considered to be COPECs for the site. In order to
provide conservatism, the assessment is based on the maximum soil
concentrations of the COPECs measured in the upper 5 feet of soil at a given site.

A nonspecific perennial plant was selected as the receptor to represent plant
species at the site (IT July 1998). The deer mouse (Peromyscus maniculatus) and
the burrowing owl (Speotyto cunicularia) are used to represent wildlife use.
Because of its opportunistic food habits, the deer mouse is used to represent a
mammalian herbivore, omnivore, and insectivore. The burrowing owl is used to
represent a top predator at this site.

For nonradiological COPECs, direct uptake from the soil is considered the only
significant route of exposure for terrestrial plants. Exposure modeling for the
wildlife receptors is limited to food and soil ingestion pathways. Inhalation and
dermal contact are considered insignificant pathways with respect to ingestion
(Sample and Suter 1994). Drinking water is also considered an insignificant
pathway because of the lack of surface water at most SNL/NM sites and the depth
to groundwater. Species-specific exposure factors are used in modeling
exposures in the wildlife receptors and are presented and justified in the ecological
risk assessment methodology document (IT July 1998). The online database from
Oak Ridge National Laboratory (ORNL) (ORNL 2003) is used for media (i.e., soil)
to food transfer factors.

For the radiological dose-rate calculations, the deer mouse is modeled as an
herbivore (100 percent of its diet as plants), and the burrowing owl is modeled as a
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strict predator on small mammals (100 percent of its diet as deer mice). Internal
and external dose rates to the deer mouse and the burrowing owl are
approximated using modified dose-rate models from the DOE (1995) as presented
in the ecological risk assessment methodology document for the SNL/NM ER
Project (IT July 1998). Radionuclide-dependent data for the dose-rate calculations
were obtained from Baker and Soldat (1992).

Benchmark toxicity values were established for the plant and wildlife receptors.
For plants, the benchmark soil concentrations are based on the lowest-observed-
adverse-effect level (LOAEL). For wildlife, the toxicity benchmarks are based on
the no-observed-adverse-effect level (NOAEL) for chronic oral exposure in a
taxonomically similar test species. Sufficient toxicity information is not available to
estimate the LOAELs or NOAELs for some COPECs. The benchmark used for
exposure of terrestrial receptors to radiation was 0.1 rad/day. This value has been
recommended by the International Atomic Energy Agency (IAEA 1992) for the
protection of terrestrial populations. Because plants and insects are less sensitive
to radiation than vertebrates (Whicker and Schultz 1982), the dose of 0.1 rad/day
should also protect other groups within the terrestrial habitat.

Several additional key SNL/NM risk assessment methodology documents were developed and
approved by NMED during this same time period. These include the following:

“‘RESRAD Input Parameter Assumptions and Justification” (SNL/NM February
1998a) which summarized all of the exposure parameters used to evaluate the
human health radiological risk for implementation into the RESRAD computer

code.

“Ecological Risk Assessment Validation Work Plan” (IT May 1998), and “Results of
the Risk Assessment Validation Work Plan” (IT July 1999). This study was to
develop site-specific transfer factors (both soil-to-plant, and soil-to-invertebrate) for
COPECs commonly found at SNL/NM. However, The site-specific transfer factors
were less conservative than the ORNL factors (ORNL 2003) currently used and
therefore, ORNL transfer factors are maintained in the ecological risk evaluation.

“‘Request for Supplemental Information: Background Concentrations Report,
SNL/KAFB” (Dinwiddie September 1997) summarized approved SNL/NM
background screening levels for metals and radionuclides in surface and
subsurface soils for various geographical areas. “Department of Energy/Sandia
National Laboratories Response to the NMED Request for Supplemental
Information for the Background Concentrations of Constituents of Concern to the
Sandia National Laboratories/New Mexico Environmental Restoration Project and
the Kirtland Air Force Base Installation Restoration Program Report” (Zamorski
December 1997) summarized approved SNL/NM background screening levels for
metals and radionuclides in surface and subsurface soils for the Canyons Study
Area.

In 2003, the NMED requested several changes to the human health risk
assessment methodology (note some of these changes occurred before the 2002
time frame), which SNL/NM agreed to incorporate. The Compliance Order on
Consent (Appendix A) provides more details; it required that the residential future
land-use scenario be conducted as a part of the risk assessments.
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It should be noted that the residential future land-use scenario was not used to
drive cleanup, but was only conducted to determine whether any long-term
stewardship actions other than information management were required. All sites
that underwent remediation were cleaned up either to the industrial or recreational
risk level, which is consistent with the future land-use designations. The sites that
passed the residential scenario were then listed in the Compliance Order on
Consent as having the “corrective action complete without controls.” If a site did
not pass the residential scenario, then the risk-based end state (RBES) was met,
and the sites were listed as having the “corrective action complete with controls.”

These revisions resulting from Compliance Order on Consent requirements are summarized
below:

All available analytical data are included in the risk evaluation (i.e., there is no
depth restriction). COCs evaluated in this risk assessment include all detected
organic compounds and all inorganic and radiological COCs for which samples
were analyzed. The inorganic analytes are screened against background
concentrations and those that exceed the approved SNL/NM background
screening levels (Dinwiddie September 1997; Zamorski December 1997) for the
area are considered to be COCs. When the detection limit of an organic
compound is too high (i.e., could possibly cause an adverse effect to human health
or the environment), the compound is retained. Nondetected organic compounds
not included in this assessment were determined to have sufficiently low detection
limits to ensure protection of human health and the environment. In order to
provide conservatism in this risk assessment, the calculation uses SNL/NM only
the maximum concentration value of each COC found for the entire site. For
chemicals with significant risk, the upper confidence levels of the mean
concentrations are calculated (for both human health and ecological chemicals)
and the risks are re-calculated using these concentrations to more accurately
represent the concentrations occurring at the site.

The potential current and future receptors for each site were established based on
the “Baseline for Future Use Options” (DOE et al. June 1995). For SNL/NM, the
potential scenarios include industrial, recreational, and residential. The industrial
and recreational land-use scenarios are the most predominant. These land uses
are maintained, however the residential risks are quantified, and the results are
discussed in the human health risk assessment (including any decision-making
sections).

The exposure pathways evaluated are ingestion of soil, inhalation of VOCs and
dust, and dermal contact with soil for all potential land uses. The ingestion of
homegrown produce will no longer be evaluated. The water table at SNL/NM is
deep (400 to 500 feet bgs) and there are no on-site production wells; therefore,
exposure to groundwater is not evaluated for most of the sites.

The exposure parameters are obtained from EPA guidance (EPA 1989, EPA
1991). These values represent upper-bound values, generally 90th or 95th
percentile values, depending on the data available for each parameter. The
NMED chemical-specific dermal absorption values are incorporated, if available.
The online database from ORNL (2003) is used for chemical volatilization factors.
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The primary source for toxicity values, both RfD (noncarcinogenic properties) and
SF (carcinogenic properties), is the IRIS (EPA 2003). If a toxicity value for a given
chemical is not available in IRIS, the secondary source is the HEAST (EPA
1997a), followed by EPA Regions 6, 9, and then 3 (EPA 2002c, EPA 2002a, EPA
2002b).

For radiological COCs, the coded equations provided in RESRAD computer code
are used to estimate the incremental TEDE and cancer risk for individual exposure
pathways. Further discussion of this process is provided in the “Manual for
Implementing Residual Radioactive Material Guidelines Using RESRAD” (Yu et al.
1993).

The target risk levels for chemicals are a cumulative excess cancer risk of 1E-5
and a hazard index of 1.0 for noncarcinogens and a total dose of 15 mrem/yr for
radiological constituents. In addition, the carcinogenic risk due to exposure to
chemicals and radionuclides is summed providing an overall cancer risk for the
site (note that there is no target risk level for the summation).

Future Land Use

Future land-use designations were formalized in the Baseline for Future Use Options document
developed by a stakeholders group which included representatives of SNL/NM, the DOE, the
U.S. Air Force, the U.S. Forest Service, and the EPA, as well as local government officials and
citizens (DOE et al. September 1995). The purpose of this document was to “define appropriate
short and long term future uses for DOE land and facilities by including significant public input.”
This document did include planned land uses outside the site and also anticipated pressures on
the boundary of KAFB. Citizens were able to provide input regarding cleanup decisions,
existing and new DOE activities. The CAB played a key role as a contributor of public input to
the DOE for the evaluation of options for future use of the DOE lands and facilities located on
KAFB. Isleta Pueblo was invited to join the CAB and give input on this process, and a member
of the Isleta Pueblo participated for a short time. The focus of the CAB was to provide input to
the DOE regarding projected future land uses as they relate to cleanup level.

The public’s preferences were considered as answers to the questions were pursued:
What are the priorities for site cleanup?
What are the technological options for cleanup and waste disposal?

What are the preferred land-use options and are they compatible with EPA
cleanup levels?

What could be done to protect the quality of the community’s water and air?
How clean is clean?
In order to divide a very large volume of information about the DOE facilities and ER sites into

more manageable portions, the facilities/sites were grouped into 16 sectors according to
geographic and project areas. The sectors were then distributed among seven management
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areas based primarily on current land use, which were described in a series of workbooks.
These workbooks contained history and background of the various facilities and ER sites, as
well as current use.

The map in Figure 1.3-3, Future Land Use Designations, depicts the future land uses for the
entire site. The table in Appendix C lists all the ER sites and their characteristics for
stewardship, including future land-use designations. The assumptions in this document are
consistent with SNL/NM’s Ten Year Site Plan.

The EPA and NMED then considered the CAB’s preferred use options, ER project date,
DOE/SNL/NM mission and other site-specific factors as part of the cleanup level negotiation
process.

The Future Land Use Handbook, which was written by a number of stakeholders, did include
planned land uses outside the site and also anticipated pressures on the boundary of the KAFB.
The Withdrawn Lands portion of the complex (the eastern portion) has been designated
“recreational,” because this canyon and mountainous area contain fewer facilities than the
western half of the complex, which is designated “industrial.” Pressure on the western and
northern portions of the KAFB boundaries by population growth may result in conversion of
U.S. Air Force housing areas to private hands. The ER sites in this portion of KAFB are located
much further south and east of these residential areas, are anticipated to continue to be part of
the federal complex, and thus have been designated with the industrial future land use.

Expanding Use of Preliminary Remediation Goals

As is common for many environmental projects nationwide, preliminary remediation goals are
established with the regulator prior to initiating a remediation. The SNL/NM ER Project
extended this practice to the characterization step. For example, the ER Project has 84 drain
and septic systems to address. Rather than approaching each system individually, sampling it,
then checking with the regulator to determine whether more work is needed, a different strategy
was employed. The SNL/NM staff responsible for these systems negotiated a strategy with the
NMED that defined quantitative analytical results as “go-no-go” criteria for each step of the
characterization process. In addition, each individual site was visited by a team of SNL/NM and
NMED staff and evaluated to predetermine sampling locations. As a result of these cooperative
negotiations, an agreement was reached on when characterization would be complete and
fieldwork could stop. All sites now have undergone shallow soil sampling and/or passive soil-
vapor sampling. The agreement stipulated that 150-foot-deep vapor wells would be installed for
additional deeper characterization of the “worst” 10 percent of the systems based on the shallow
soil and soil vapor sampling results. Analytical results for samples from these vapor wells were
well below the levels that would require additional work; therefore, no additional characterization
is planned for these sites. The up-front planning and negotiation enabled substantial
efficiencies to be achieved in all aspects of work on these sites.

Risk assessments will be performed for each of these sites based primarily on the analytical
results of environmental samples that have been collected at each location. It is assumed that
the results of the risk assessments will conclusively demonstrate that the sites do not pose a
threat to human health or the environment, and that the corresponding Assessment Reports that
propose NFA will be approved by the NMED.
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Figure 1.3-3

Site Context - Future Land Use Designations

MAPID =040442 03/19/04 SNL EGIS ORG. 6133  DRizor dh040442.aml

396000 412500 429000

445500 462000
T

i

1468500

1452000

-

i T N

1435500

396000 412500 429000

445500 462000

00689/

000C5y/)

00GGeY)

Legend
| Landfill/Cover
100’ Contour & g Recreational Future Land Use

Paved and Unpaved Road Industrial Future Land Use

_— KAFB Boundary Possible Future Return to City

—eTT T Arroyo
Isleta Pueblo
Boundary

Solid Waste Management Unit

Sandia National Laboratories, New Mexico
Environmental Geographic Information System

o] 5250 10500
[
Scale in Feet
o 1260 2520
CC—— ——

Scale in Meters

Figure 1.3-3 Site Context - Future Land Use Designations




Variable Approach to Characterization and Cleanup

A decision was made not to lock the ER Project into a single approach to characterization and
cleanup. Early in the project, all ER sites were grouped into Operable Units, and the effort
began to draft RCRA Facility Investigation (RFI) Workplans that described how to assess each
of these groups as a whole. In some cases, this approach seemed workable. However, it
became apparent that many sites would be better handled individually, or even jointly with
single sites in other Operable Units for efficiency. From the time of this realization, Operable
Units continued to exist only for the purposes of budgeting and tracking; the fieldwork was
designed around any combination, however large or small, that made logistical sense.

The following are the highlights of the accomplishments of the ER Project to date:

Future land-use designations established with regulator and stakeholder input
(1995)

Risk Assessments used in NFA proposals, in conjunction with future land use,
since 1995

Active stakeholder participation through CAB and CRIO, beginning in 1995
195 NFA proposals submitted for the SNL/NM facility

LTES Plan submitted to the DOE in August 2001
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2.0 SNL/NM REGIONAL CONTEXT

The SNL/NM facilities are surrounded by KAFB (KAFB refers to all the federal agencies located
at KAFB) and includes some co-use agreements with the U.S. Air Force on the property. An
area of the Manzano Mountains in the eastern portion of KAFB has been withdrawn from the
U.S. Forest Service for the exclusive use of the U.S. Air Force and the DOE.

Located to the north and west of KAFB, Albuquerque is the largest population center in
Bernalillo County. The 2000 census figure shows an Albuquerque population of 448,607. The
greater Albuquerque area, including Rio Rancho and Corrales, has approximately 556,678
inhabitants. The 2000 Metropolitan Statistical Area (MSA) population, which includes Bernalillo
County, Valencia County, and Sandoval County, is 712,738. The Isleta Indian Reservation
borders KAFB on the south. The Pueblo of Isleta, located approximately 8 miles southwest of
the base, had a population of 3,166 in 2000.

The Bureau of Business and Economic Research at the University of New Mexico creates
population projections based on statistics it keeps for the state of New Mexico. They estimate
that by the year 2025, Bernalillo county will have a population of 729,750. The MSA population,
which includes Bernalillo, Valencia and Sandoval counties, is estimated to grow to 1,028,341 by
2025. It is assumed that this population growth may change the use of the lands bordering
KAFB, which may put pressure on KAFB boundaries, and may begin to encroach or surround
the complex. The current and end-state regional physical and surface interface maps are
shown in Figures 2.1a and 2.1b.

KAFB is located on a high, arid mesa about 5 miles east of the Rio Grande in Bernalillo County,
New Mexico. The mesa is cut by the east-west trending Tijeras Arroyo, which drains into the
Rio Grande. The east side of KAFB north of Tijeras Arroyo is bounded by the southern end of
the Sandia Mountains and south of Tijeras Arroyo by the Manzanita Mountains (foothills of the
Manzano Mountains). Most of the area is relatively flat, sloping gently westward toward the

Rio Grande. However, the eastern portion of the Complex extends into the canyons of the
Manzanita Mountains. The western slope of the Manzanita Mountains facing KAFB is
precipitous and rough with numerous arroyos. Elevations range from 4,920 feet at the

Rio Grande to 7,988 feet at the Manzano Lookout Tower in the Manzano Mountains. The mean
elevation of KAFB is 5,348 feet. The current and end-state regional human and ecological land-
use interface maps are shown in Figures 2.2a and 2.2b. The only difference between the
current and end state is the KAFB boundary on the northwest, which depicts several areas of
base housing that may be returned to private ownership.

AL/6-04/WP/SNL04:R5447 Final.doc 2-1 840857.04.09 06/16/04 4:57 PM



©
B .
8 Figure 2.1a
S Poisely Ynivres Tansuere Mercator Regional Physical and Surface e Sancia Nt Laborataries New Modco
g Spheroid Clarke 1866 Interface - Current State D. Helfrich October 2, 2003
)8> 300000 330000 360000 390000
N T J =7
\ - M ) A=
\] \ P \ o
[<) | N ,/“/ L / . @
8 | f / ‘, Bemalill g
s = ndoval County, S
S \ C | : ' IS]
© \'T N N / | M_“_ll L | p S
v, . [ = N A
1 \ ‘ | 1 mﬁﬁ' S [l I
| r= AP - N
J = |RioRancho, IrERy B PR
/) e e o \
A arm %d |
" 7 \
| FEC Albuquerquel
) - ] (N
| d J > |
| e e i >
. | = L
1) .I ‘\‘_“ & = L
‘ / W_ “'—'"F” ‘\ ‘ 3 \
N \. S <
\ : ) i
N ) // ‘ \ B
§ / /// \ %
R S
8 8
[ (
L b ( ' Torrance
J p |/ County
WL )
i m \ — ‘l /
/R /‘f a i Legend
. 4
[ /,,,,/\ AP i '{ == = : I Landfill/Cover Land Ownetrship
~ ‘ ( { « - )
| -l 1 & f ﬁ‘ 5 I Hospital [ Private |
\ \ I “ = H
"~ SATE _,/) o | Airport F = City/Town
‘\\ / AR ('\/,J K / == Site Boundary ' — Village f
_ = ¢ { ﬂ\/ ( ‘ ‘ : = | = ' City Boundary - State =
— / | } ( / \ = —— County Boundary
N . [Belen,; - 9 ( \ I | — Major Road [0 usFs/eLm
S N : . ‘ ‘ < ? 4.5 /} \ i - / National Forest B ooe 8
S ) / { | |~ 500’ Cont, 3
S| VqYT I w ' Scale in Miles % “ Cotewr W Indian S
/ ca | I — Ri
8 \S_w , ) . \ / K\ ‘ : { / ‘J ! River or Stream Reservation S
/ / _ \ a8 = \ J T Il
300000 330000 360000 390000

Figure 2.1a Regional physical and surface interface - current state



€-¢

82V 000060%0°.S80178

Projection: Universal Transverse Mercator
UTM Zone 13 NAD27 Meters
Spheroid Clarke 1866

Figure 2.1b
Regional Physical and Surface
Interface - End State

Sandia National Laboratories, New Mexico
Environmental Geographic Information System
D. Helfrich October 2, 2003

390000

300000 330000 360000
‘ (- BRI F N
) ) e \ g
o Y AN ,,/“/ L / A
8 I / ; Bemalill
S ) ndoval County, 5
\ C 7 -
8 ) S / M_“_n r m 3
\ = Sl -
/ \ | I mﬁﬁv S H “
N T N
‘ .= |RioRancho, {7 Ty
/ \ RO/ \ p !l R
I \ =< - ! |
{ j .) . /‘{: \ \
=" \
| Tie A Albuguerquel,;
| / .~ 1 [ [\
NN N
| e e ! .
—gatl | = L ad
/0 2l AN
‘ ey HT S \
\\\ / ‘:“‘ EF
\ / /
/ // ‘ | ( [
8 // / \
S ~
R
8
WL
WL
RJ’ AR
2 Tiyy
= n n 2 BT
. ERl NI /] &n/ ’“ /m“‘ ==
B ) /’ | = \ /
[ a2 -
= \ I 2 I Sr{ - ) L
i [ /oy ’ \
‘X < \ ‘\ oalre - 45 9 “/
N \ . | \
0 \ Sy ‘ ( J’» e
/ / ‘ /‘

3840000
£
{é%é%
=
\]
NG

©n
~

[
/
|
.

{ Scale in Miles

A \

==

300000 330000

360000

;\‘ :‘ 7“‘ /
s //‘ / ‘
@ } / \ ? .
N  Torrance
7 / P / County
=y
‘ _ ) £
Legend
I Landfill/Cover Land Ownership
8 [ Hospital L] Private
- Airport I 7 City/Town I
. = Village
: == Site Boundary - State f
L | = * City Boundary S
= — County Boundary [0 usrs/BLm
= " | = Major Road B oot
L‘ National Forest - Indian
i‘ 500’ Contour Reservation
|~ Riveror Stream Il Possible Future
| J Return to City
_| 7 1
390000

000006&

0000/ 8¢

0000r8&

Figure 2.1b. Regional physical and surface interface - end state



v-¢

¥V 00006010°2S80178

Figure 2.2a

Projection: Universal Transverse Mercator Regional Human and ECOIOgical Land Use Sandia National Laboratories, New Mexico

UTM Zone 13 NAD27 Meters
Spheroid Clarke 1866

300000 330000

3900000

3870000

___ Bernalillo County

Valencia County /A

Interface - Current State

360000

Environmental Geographic Information System
D. Helfrich October 2, 2003

390000

Legend

T Landfill/Cover Land Cover

J [H] Hospital Residential
A ! A Airport - Commgrcial
//\ = Site Boundary Industna.l
. Non-Agriculture
: = * City Boundary Vegetated
! —
! ~~— [ ’\Clloenty';Bo:ndary - Agriculture
= Major Roa
N . 9
S o \ 4.5 i T 500" Contour Wetlands
. ——— |
S I
S W L ; . . | Al River or Stream
S N e L Scale in Miles | B water
5] S \} :
: |
300000 330000 360000 390000

000006€&

0000, 8¢

0000r8&

Figure 2.2a Regional human and ecological land use interface - current state




G-¢

SV 000060170°2S80178

3900000

3870000

3840000

Projection: Universal Transverse Mercator
UTM Zone 13 NAD27 Meters
Spheroid Clarke 1866

300000

Figure 2.2b

Regional Human and Ecological Land Use

Interface - End State

330000

/ o
O

A '.
Rio Ranchc‘my LR
n 11ty

360000

Sandia National Laboratories, New Mexico
Environmental Geographic Information System
D. Helfrich October 2, 2003

390000

Legend

Land Cover

I Landfill/Cover

[ Hospital Residential
A Airport Commercial
- Industrial

== Site Boundary

— ' City Boundary Vegetated
4« County Boundary [ | Agriculture
\ — Major Road
N 4.5 ,
~ y 500" Contour Wetlands
C
W T p AL \ River or Stream
| f i i = . Wat
S \ / Scale in Miles “ Passible Future B water
\} f | eturn to City
300000 330000 360000 390000

Non-Agriculture

000006€&

0000/ 8¢

0000r8¢

Figure 2.2b Regional human and ecological land use interface - end state - RBES



3.0 SNL/NM SITE CONTEXT

3.1 Physical and Surface Interface

SNL/NM facilities are located on KAFB. The ER Project is responsible for more than 200 ER
sites located within the TAs and remote areas of KAFB. The TAs are found within the populated
portion of KAFB and in the central area of the base. The physical and surface interface end
state differs from the current state only in that the active ER sites are shown, and the boundary
of KAFB may show change in property ownership. This is reflected in Figures 3.1a and 3.1b.

3.2 Human and Ecological Interface

KAFB is located on a high, arid mesa about 5 miles east of the Rio Grande in Bernalillo County,
New Mexico. The mesa is cut by the east-west trending Tijeras Arroyo, which drains into the
Rio Grande. The east side of KAFB north of Tijeras Arroyo is bounded by the southern end of
the Sandia Mountains and south of Tijeras Arroyo by the Manzanita Mountains (foothills of the
Manzano Mountains). Arroyo del Coyote runs through the central portion of KAFB with Tijeras
Arroyo joining Arroyo del Coyote in the northwestern portion of the base.

Most of the area is relatively flat, sloping gently westward toward the Rio Grande. However, the
eastern portion of the Complex extends into the canyons of the Manzanita Mountains. The
western slope of the Manzanita Mountains facing the Base is precipitous and rough with
numerous arroyos. Elevations range from 4,920 feet at the Rio Grande to 7,988 feet at the
Manzano Lookout Tower in the Manzano Mountains. The mean elevation of KAFB is 5,348
feet. Figures 3.2a and 3.2b show the human and ecological interface, with the previously
discussed potential boundary change.

3.3 Legal Ownership

The majority of the KAFB land is owned by the U.S. Air Force. The entire eastern half consists
of land which has been withdrawn from the U.S. Forest Service. Varying internal use permits
are in place across much of the complex. SNL/NM ER sites are located on land that has
varying use permits, as shown in Figures 3.3a and 3.3b. The area designated as “ DOE Fee”
indicates lands owned by the U.S. Air Force and leased to the DOE.

The future land-use designations that cover the KAFB are shown in Figure 1.3-3. The future
land-use designations were developed with input from all stakeholders, as described previously.
There are no changes to communicate to these stakeholders because this RBES Vision
document utilizes the same designations.

Three categories of environmental hazards remain from past operations at SNL/NM and
include: 1) the materials or residuals left in the engineered units, 2) the low levels of
contamination detected in four groundwater areas, and 3) the residual contaminants at the NFA
sites that were cleaned up to industrial or recreational risk levels only and did not meet the
residential risk criteria. Risks to human health or the environment from these hazards are
minimal. These hazards are described in greater detail in Sections 4.1 through 4.3.
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Figure 3.1a

Site Context Physical and Surface Interface - Current State
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Figure 3.1b
Site Context Physical and Surface Interface - End State
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Figure 3.3b
Site Context Legal Ownership - End State

MAPID =040470 10/28/03 SNL EGIS ORG. 6133  DHelfrich dh030563.aml

379500 396000 412500 429000 445500 462000
o - T 3 T T : - ;
: /
1= 2 [l ,
. \ —_— P ’
= 7 / ' e
/1 - - —~— 4
i ‘ ; 1
LT g il = | 1
R) =
o p— = = % 2

= ~
3 ‘ 3
Iy (g 1 8
8 2 3
3 A 2T 7w I S

e =
T LD
S—
- \
- | C F \\
S N
w0 N —
= ¢
— =~
/ \
R 1= -

1452000

)
)
|
!
—
I
000c5y!

RN A
| 1\ , SaW |

Q | -
IS N
) B E R
8 T Isleta Pueblo \ g
g L ‘ ‘ ‘ ‘
-~ [S)
379600 396000 412500 429000 445500 462000
i _ Legend Sandia National Laboratories, New Mexico
Landfill/Cover Environmental Geographic Information System
=" Paved and Unpaved Road 3
Land Use Permits
=== KAFB Boundary . ] DOE FEE o 5250 10500
A [ ] SNLERSite B /R FORCE FEE VARIOUS STRUCTURES I DOE PERMITTED TO OTHERS S
S THIS AREA PERMITTED TO
rroyo [ SNL Technical OOE N THs ARES [ BUREAU OF INDIAN AFFAIRS LEASED
Isleta Pueblo A [ AIRFORCE STATE OF NEW MEXICO LEASED TO ™
Boundary rea WITHDRAWN FROM FOREST sErvice [ STAT
H /SNL Scale in Meters
I  Possible Future ] DOE WITHDRAWN FROM FOREST SERVICE b Lo
Return to City ] DOE/SNL/PHILLIPS
AIR FORCE FEE PERMITTED TO OTHERS
840857.04090000 A34

Figure 3.3b. Site legal ownership - rbes



Because these hazards are located across the entire site, it is not practical to depict them on a
single map in this section. Figures in Chapter 4.0 show the engineered units and the
groundwater units; the status of the NFA sites is listed in a table.
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4.0 HAZARD-SPECIFIC DISCUSSION

Three categories of environmental hazards remain from past operations at SNL/NM and
include: 1) the materials or residuals left in the engineered units, 2) the low levels of
contamination detected in four groundwater areas, and 3) the residual contaminants at the NFA
sites that were cleaned up to industrial or recreational risk levels only and did not meet the
residential risk criteria. Risks to human health or the environment from these hazards are
minimal. These hazards are described in greater detail in Sections 4.1 through 4.3.

4.1 Engineered Units

411 Introduction

The SNL/NM ER Project is responsible for three engineered units: the CWL, the MWL, and the
CAMU. All three units are located in TA-3.

The CWL is a 1.9-acre interim status landfill being closed under 20.4.1.600 of the New Mexico
Administrative Code (NMAC), incorporating 40 Code of Federal Regulations (CFR) 265
Subpart G and the Closure Plan (SNL/NM December 1992). The CWL is located in the
southeastern corner of TA-3 (Figure 4.1.1-1). The CWL was used for the disposal of chemical,
radioactive, and solid waste generated by SNL/NM research activities from 1962 until 1985
(liquid disposal ceased in 1981), and as a hazardous waste drum-storage facility from 1981 to
1989. After 1989, the CWL was no longer used as a hazardous waste drum-storage facility.

The MWL occupies 2.6 acres in the north-central portion of TA-3 (Figure 4.1.1-1). The MWL
was identified as a SWMU in the August 1993 issuance of the HSWA Module for SNL/NM. Due
to the lack of prescriptive HSWA guidance and the practical similarities of landfill corrective
action under HSWA and landfill closure under RCRA, the DOE and SNL/NM elected to use the
RCRA landfill closure requirements of 40 CFR Part 264 as guidance for remedy selection and
closure of the MWL. The MWL accepted containerized and uncontainerized low-level
radioactive waste and minor amounts of mixed waste from SNL/NM research facilities and off-
site generators from March 1959 to December 1988. The site was used as an aboveground
mixed waste drum storage facility in the 1990s. Approximately 100,000 cubic feet of low-level
radioactive waste (excluding packaging, containers, demolition and construction debris, and
contaminated soil) containing 6,300 curies (Ci) of activity (at the time of disposal) were disposed
of at the MWL. The RCRA investigative process identified tritium as the primary contaminant of
concern at the MWL. Tritium has been a consistent finding at the MWL since environmental
studies were initiated in 1969. Tritium occurs in surface and near-surface soil in and around the
classified area of the landfill.

The CAMU is a 19-acre site currently undergoing closure as required by 20 NMAC 4.1.500,
incorporating 40 CFR Section 264.552, and the Closure Plan (SNL/NM October 2002). The
CAMU, located in the southeastern corner of TA-3 (Figure 4.1.1-1), was used for the staging,
treatment, and containment of hazardous remediation waste generated during the excavation of
the CWL.
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All three of these units have undergone extensive work and are very nearly at their final risk-
based industrial end state. There is still some remaining work necessary to achieve the final
RBES for each of the three units. The documents describing the RBES for these units have all
been submitted to the regulatory agencies and are either approved as a regulatory permit or are
currently being reviewed and commented on by regulatory personnel. Work remaining at the
sites is limited to the implementation of the proposed or approved end states.

The CWL was remediated by the implementation of two voluntary corrective measures (VCMs),
including vapor extraction (VE) and landfill excavation (LE). During the LE VCM a risk-based
approach was developed and approved by the NMED and EPA that determined final cleanup
standards for the CWL (SNL/NM August 2000). This approach integrated transport modeling to
address the subsurface VOC vapor plume that was largely reduced and controlled through
completion of the earlier VE VCM (SNL/NM May 2000). The process of selecting and installing
the final remedy is in the last stages of the regulatory process. The final remedy proposed is
installation of a simple vegetative cover to be completed at grade. Because this landfill is not a
waste-in-place closure, the cover at grade satisfies the requirements for minimal long-term
maintenance. This cover has been selected, designed, and proposed to the NMED in a Class 3
Closure Plan modification submittal. According to the CWL Closure Plan, the following three
documents were submitted to the NMED in May 2003:

Corrective Measures Study (CMS) Report (SNL/NM May 2003a):
Evaluates various cover designs and recommends the vegetative soil cover as the
preferred final cover

Remedial Action Proposal (RAP) (SNL/NM May 2003b):
Presents a detailed conceptual design and grading plan for the vegetative soll
cover recommended in the CMS Report

Post-Closure Care Plan and Permit Application (SNL/NM May 2003c):
Details long term monitoring of the groundwater and maintenance of the cover as
required by 40 CFR 265 Subpart G

The NMED is currently reviewing this submittal package and issued comments in March 2004.
Once comment resolution occurs on all three submittals and the public comment period is
completed, the cover will be installed and the site will be graded and detour roads will be
removed. In the meantime, the excavation backfilling is proceeding, after receiving regulatory
input and verbal approval to proceed. Some waste still remains at the site and some
demobilization of site equipment, supplies, and temporary structures are in progress. Although
not anticipated based on discussions with NMED personnel, significant changes to the final
remedy or post-closure care requirements may be deemed necessary by the NMED. This
contingency has been identified as a risk to the expected end state.

The MWL poses acceptable risk without remedial action and is currently in the CMS process
with a final waste-in-place remedy as the preferred alternative. This remedy was detailed in the
CMS report, delivered to the NMED (SNL/NM May 2003d). This final remedy selection
document proposes a vegetative cover with a monitoring network installed in the cover to detect
the migration of any contaminants. The final selection, including extensive public comment and
regulatory input, and construction of this cover is expected to occur during the next two years.

The CAMU has stored, treated and placed waste into the containment cell. The final cover has

been installed and the unit is undergoing regulatory closure. The regulators have approved the
end state documents for this site. The work remaining to achieve the RBES for this unit

AL/6-04/WP/SNL04:R5447 Final.doc 4-3 840857.04.09 06/16/04 4:57 PM



includes the final site grading and removal of a few temporary structures and storage buildings,
the removal of the remaining waste (predominantly leachate collected from the containment
cell), records management, and the reporting and submission of final regulatory deliverables.
Monitoring of this unit is required by the permit and is included in the costs of closure until 2006.

The conceptual site models for each of these engineered units are distinct and will be presented
separately in the following sections.

4.1.2 CWL Conceptual Site Model

Figure 4.1.2-1 presents the Conceptual Site Model (CSM) for the CWL in its current and end
state. Table 4.1.2-1 provides a summary of the associated human health risk information for the
CWL. The CSM is documented in detail in the risk assessment presented in the LE VCM final
report (SNL/NM April 2003), which demonstrates that the CWL meets the NMED-approved risk-
based cleanup standards designed to protect human health and the environment (SNL/NM
August 2000). The current and future land-use designation for the CWL is industrial. This

CSM provides a visual presentation of site exposure pathways at the CWL. When used in
conjunction with the End-State Vision, this CSM shows how exposure conditions at the CWL
have been eliminated, mitigated, or controlled.

As shown in Figure 4.1.2-1, summarized in Table 4.1.2-1, and detailed in the risk assessment
presented in the LE VCM final report (SNL/NM April 2003), the CWL has been remediated to
risk-based cleanup standards negotiated and approved by the NMED and EPA (SNL/NM
August 2000) based on industrial land use. This risk-based approach determined acceptable
residual soil concentrations for the 0- to 5-foot and the greater-than-5-foot-bgs depth ranges,
and integrated transport modeling for the remaining VOC vapor plume in the subsurface. Thus,
the remaining sources of contamination at the CWL were included in this risk assessment and
factored into the development of the CWL-specific cleanup standards for the LE VCM.

The current and end state conditions of the CWL are both represented in Figure 4.1.2-1.
Although the CWL is only partially backfilled (as of December 2003), the only remaining actions
to achieve the end state include monitoring, completion of backfilling, and installation of the final
cover. Thus the barrier shown in Figure 4.1.2-1 represents both the backfill material (current
state), and the backfill material plus the engineered vegetative soil cover (proposed end state).
Installation of a final cover is required as part of the baseline assumptions included CWL risk-
based approach (SNL/NM August 2000), and will not occur until NMED approves the CMS
report and RAP. However, during this interim period (not expected to exceed two years) the
backfill material will represent a partially completed barrier that is close to the end state
condition.

No additional cleanup activities are required at the CWL because the risk-based cleanup
standards have been achieved. If ongoing monitoring indicates a failure of the VCMs, a process
is described in the Post-Closure Care Plan to evaluate the data, determine an appropriate
course of action, and work with the NMED to implement the selected action(s) (SNL/NM May
2003c). The ultimate course of action will be determined based on the monitoring data and the
determined cause of failure. Post-end state monitoring is required for the CWL in accordance
with 40 CFR 265 Subpart G and is detailed in the CWL Post-Closure Care Plan that was
submitted to the NMED in May 2003 (SNL/NM May 2003c).
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Table 4.1.2-1
Human Health Risk Summary for Identified Hazard Areas - CWL

Actual or
Expected
Basis for Post-cleanup
Hazard Risk Contaminant | Concentration Baseline Cleanup Cleanup Concentration
Area Land Use Risk Scenario Description (mg/kg) Risk Level Goal Goal Or Risk Level
CWL Industrial No Industrial No post NA NA Industrial Regulator Cleanup
cleanup risk approved completed to
chemicals of risk based | allowable risk
concern levels
exceeded
allowable
risk levels

CWL

mg/kg

= Chemical Waste Landfill.
NA = Not Applicable.
= Milligram(s) per kilogram.




4.1.2.1 Description (Hazard Area Summary)

The CWL hazard area is comprised of residual soil contamination and a subsurface VOC vapor
that originated from the disposal of organic liquids during the operation phase of the CWL.
Liquid organic waste was disposed of at the CWL from 1962 until 1981. As the result of two
interrelated VCMs, the VOC vapor plume was significantly reduced, and the original buried
waste and associated highly contaminated soil was excavated. More VCM information is
provided in Section 4.1.2.2. Remaining hazards at the site include residual organic and
inorganic soil contamination surrounding the former CWL disposal areas in the subsurface, low-
level radiological soil contamination, and a greatly reduced VOC vapor plume in the vadose
zone beneath the CWL. Figures 4.1.2-2 and 4.1.2-3 show the CWL current and end-state
hazards.

4.1.2.2 Primary and Secondary Sources

Primary sources have been removed from the CWL, and only two secondary sources

remain, including residual organic and inorganic soil contamination (Figure 4.1.2-2). In
addition, a greatly reduced VOC vapor plume is present in the vadose zone beneath the CWL
(Figure 4.1.2-2). Residual soil contamination and low-level radiological soil contamination are
described in detail in the “Chemical Waste Landfill-Landfill Excavation Voluntary Corrective
Measure—Final Report” (SNL/NM April 2003), which also includes a risk assessment. The VOC
vapor plume is described in detail in the “Chemical Waste Landfill Vapor Extraction Voluntary
Corrective Measures Final Report” (SNL/NM May 2000).

The depth of the subsurface VOC vapor plume is shown in Figure 4.1.2-3, which is a cross-
section view across the main portion of the remaining plume. The lateral extent of the VOC
vapor plume covers most of the CWL boundary and extends to the northwest and southeast
beyond the CWL boundary. The VE VCM targeted VOC vapor concentrations identified in five
specific depth ranges within the unsaturated zone and determined associated VOC vapor
reduction goals that would be protective of groundwater based on transport modeling (SNL/NM
May 2000). These goals were achieved based on monitoring results and soon after beginning
the VE VCM, groundwater levels for trichloroethene (TCE) were reduced to levels below the
EPA’s maximum contaminant level (MCL) of 5 parts/billion. Transport modeling of the
remaining VOC vapor plume after completion of the VE VCM was integrated into the
development of risk-based cleanup standards (SNL/NM August 2000) and indicated the VOC
vapor plume would not adversely impact groundwater such that the TCE MCL would be
exceeded.

4.1.2.3 Release Transport or Exposure Mechanisms
Transport and exposure pathways are addressed in the risk assessment presented in the LE
VCM (SNL/NM April 2003). Transport modeling for the VOC vapor plume was addressed as

part of the development of NMED and EPA approved final cleanup standards for the CWL
(SNL/NM August 2000). The following information is taken directly from the referenced report.
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Figure 4.1.2-2 CWL Hazard Area - Current State

Figure 4.1.2-3 CWL Hazard Area - End State
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The potential source of COCs at the CWL are backfilled and unexcavated soil with residual
levels of contamination. Wind, water, and biota are natural mechanisms of transport for these
COCs. The potential for wind and surface-water transport is temporally limited because the
contaminated soil will be exposed only at the surface until backfilling is complete and the site is
covered to grade with clean soil and revegetated. During this time, however, some transport of
contaminated soil by wind is possible.

Water at the CWL is received as precipitation (rain or occasionally snow). The annual
precipitation for the area, as measured at Albuguerque International Sunport, is 8.1 inches and
will either evaporate at or near the point of contact, infiltrate into the soil, or form runoff.

Because both run-on and runoff at the CWL are controlled by a surrounding swale, surface
water is not a potential transport mechanism for COCs at this site during the period of
backfilling, and no residually contaminated soil will be exposed to surface-water transport
following completion of the VCM.

Water that infiltrates into the soil will continue to percolate through the soil until field capacity is
reached. COCs desorbed from the soil particles into the soil solution may be leached into the
subsurface soil with this percolation. Because the estimates of evapotranspiration for the KAFB
area range from 95 to 99 percent of the annual rainfall, virtually all of the moisture associated
with infiltration is expected to evaporate. Groundwater at this site is approximately 485 feet bgs;
therefore, the potential for COCs to reach groundwater through the unsaturated zone above the
water table is very limited. This is not based on the presence of barriers, but on the limited
annual precipitation, the very thick (485 feet) vadose zone at the CWL, and infiltration field
studies conducted at the nearby MWL.

The site has been highly disturbed by the excavation and backfilling operations and is
essentially devoid of vegetative cover. For this reason, biota uptake and food chain transfer are
not potential transport mechanisms for COCs at this site. Food chain uptake is not expected to
be a potential transport mechanism in the future because the site will ultimately be covered with
clean soil and revegetated.

The COCs at the CWL include both inorganic and organic analytes. The inorganic COCs are
elemental in form and therefore are generally not considered to be degradable. Radiological
COCs, however, undergo decay to stable isotopes or radioactive daughter elements. Other
transformations of inorganic constituents may include changes in valence (oxidation/reduction
reactions) or incorporation into organic forms (e.g., the conversion of selenite or selenate from
soil to seleno-amino acids in plants). The rate of such processes will be limited by the arid
environment at this site. Degradation processes for organic COCs may include photolysis,
hydrolysis, and biotransformation. Photolysis requires light, and therefore takes place in the air,
at the ground surface, or in surface water. Hydrolysis includes chemical transformations in
water and may occur in the soil solution. Biotransformation (i.e., transformation due to plants,
animals, and microorganisms) may occur; however, biological activity may be limited by the arid
environment at this site.
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Table 4.1.2-2 summarizes the fate and transport processes that may occur at the CWL. COCs
at this site occur as residual contaminants in unexcavated and backfill soil, and include both
inorganic constituents (metals and radionuclides) and organic constituents. Wind is a potential
mechanism for transport of these COCs until backfilling is complete and the site is covered with
clean soil; however, transport by surface water is controlled by a swale surrounding the site.
Leaching of COCs into the groundwater at this site is highly unlikely due to the low rainfall, high
evaporation rate, and depth to groundwater. Essentially no uptake into the food chain is
expected at this site because of the highly disturbed nature of the habitat, and the potential for
future uptake of COCs by biota will be eliminated by the final covering of clean soil. For
inorganic COCs, the potential for degradation is low. Decay of radiological COCs is insignificant
due to their long half-lives (except for tritium). Degradation and/or biotransformation of some
organic COCs may be a more significant mechanism of loss.

Table 4.1.2-2
Summary of Fate and Transport at the CWL
Transport and Fate Mechanism Existence at the CWL Significance
Wind Yes Low
Surface runoff No None
Migration to groundwater No None
Food chain uptake No None
Transformation/degradation Yes Moderate to low
CWL = Chemical Waste Landfill.
4.1.2.4 Temporary Barriers and Controls

In its present state, the CWL has several mechanisms in place that address the potential
exposure pathways to current and future receptors. The primary barrier is the current layer of
clean fill over the CWL excavation, which is approximately 75 percent backfilled. Backfilling will
be completed in FY 2004 and after the final cover is approved and installed, there will be a
minimum of 5 feet of clean fill covering residual contamination at depth in the CWL. The
currently proposed final cover will minimize the infiltration of surface water and also minimize
the potential for exposure of onsite workers and future industrial receptors to residual
contamination at depth at the CWL.

Additional controls include existing access restrictions to the CWL, which will remain in place for
the post-closure care period to limit human access and inadvertent human intrusion. These
access controls include the CWL hazard area fence, as well as controls for access into TA-3
and KAFB. Access into TA-3, where the CWL is located, is strictly controlled. TA-3 is a locked,
property control area that requires access through an electronically-controlled security gate for
entry. Finally, TA-3 is located within the KAFB boundary, with its own strict access controls and
closely-guarded perimeter. Post-closure monitoring (including groundwater), maintenance, and
access restrictions; maintaining the land-use designation as industrial; and maintaining
additional land-use restrictions are detailed in the CWL Post-Closure Care Plan (SNL/NM May
2003c). Institutional controls (ICs) will be implemented through the CWL Post-Closure Care
Plan (SNL/NM May 2003c) after NMED approval and the LTES Plan.
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4.1.2.5 Remediation, Mitigation and Other Interventions

Based on the site characterization work performed between 1992 and 1995, a VOC vapor
plume was determined to be the source of the elevated levels of TCE in the groundwater
(SNL/NM October 1995). In 1996, an expedited approach to the CWL Corrective Action
program was proposed to accelerate risk reduction through source removal; mitigate
groundwater impacts; and reduce the complexity, schedule, and cost of final closure. The
expedited strategy included the VE and LE VCMs. The original waste in the landfill was the
source for the VOC vapor plume. Therefore, the two VCMs were developed to address the two
main sources of contamination, and to mitigate the impact to groundwater beneath the CWL.

The VE VCM was performed from May 1997 to July 1998 and was successful in significantly
reducing the concentrations of subsurface VOC vapor contamination such that groundwater
concentrations of TCE were reduced below the regulatory limit. The LE VCM was performed
from September 1998 to February 2002. All former disposal areas and associated highly
contaminated soil were completely excavated, involving the removal of more than 52,000 cubic
yards of contaminated soil and debris. More detailed information is presented in the two
following VCM final reports, which were submitted to the NMED:

“Chemical Waste Landfill Vapor Extraction Voluntary Corrective Measures Final
Report” (SNL/NM May 2000)

“Chemical Waste Landfill-Landfill Excavation Voluntary Corrective Measure—Final
Report” (SNL/NM April 2003)

4.1.2.6 Receptors

The potential current and future human health receptors for each site were established based
on the “Baseline for Future Use Options” (DOE et al. September 1995). For SNL/NM, the
categories for potential receptors included industrial and residential. The industrial land use is
the current and future designation for the CWL. However, a residential receptor was evaluated
in accordance with NMED guidance and cleanup levels were based on industrial land use. For
a detailed description of the potential receptors at the CWL, refer to Annex A of the LE VCM
final report that contains the risk assessment (SNL/NM April 2003).

As described in detail in “Predictive Ecological Risk Assessment Methodology, Environmental
Restoration Program, Sandia National Laboratories, New Mexico” (IT July 1998), the ecological
receptors include a nonspecific perennial plant that was selected as the receptor to represent
plant species at the site. The deer mouse (Peromyscus maniculatus) and the burrowing owl
(Speotyto cunicularia) are used to represent wildlife use. Because of its opportunistic food
habits, the deer mouse is used to represent a mammalian herbivore, omnivore, and insectivore.
The burrowing owl is used to represent a top predator at this site.

4.1.2.7 Additional Information
The risk assessment presented in the LE VCM final report (SNL/NM April 2003) evaluates the

adequacy of the backfill materials and the adequacy of the extent of the excavation, using the
criteria established in the previously approved risk-based approach (SNL/NM August 2000).

AL/6-04/WP/SNL04:R5447 Final.doc 4-11 840857.04.09 06/16/04 4:57 PM



Previous investigations have addressed soil contamination and VOC vapor-phase
contamination in the area beneath the current excavation and the surrounding subsurface,
which are detailed in the following reports:

“Chemical Waste Landfill—Unsaturated Zone Contaminant Characterization
Report” (SNL/NM November 1993)

“CWL Groundwater Assessment Report” (SNL/NM October 1995)

“Chemical Waste Landfill-Vapor Extraction Voluntary Corrective Measures—Final
Report (SNL/NM May 2000)

CWL Quarterly Progress Reports (1991 to present)

Installation of the final CWL cover will occur after the RAP (SNL/NM May 2003b) is approved by
the NMED. Proposed post-closure care monitoring and surveillance and maintenance are
detailed in the CWL Post-Closure Care Plan and Permit Application (SNL/NM May 2003c), and
will be implemented after NMED approval. The Post-Closure Care Plan also addresses ICs,
including land-use restrictions associated with the CWL.

4.1.3 MWL Conceptual Site Model

Figure 4.1.3-1 presents the CSM for the MWL in its current and end state. Table 4.1.3-1
provides a summary of the associated human health risk information. In the current state, the
MWL is comprised of unlined disposal pits and trenches that contain the original buried waste
covered with local soils compacted at grade. The assumed end state includes an engineered,
centrally crowned vegetative soil cover installed above local grade. The current and future land-
use designation for the MWL is industrial. Because the risk posed by the MWL does not change
significantly relative to either the current or end state (in both cases the site poses acceptable
risk), Figure 4.1.3-1 reflects both scenarios. The barrier shown in Figure 4.1.3-1 represents
both the current-state operational cover and the proposed end-state engineered cover. The
engineered vegetative soil cover is not driven by risk assessment results as shown in

Figure 4.1.3-1.

The CSM is documented in detail in the risk assessment for the MWL, Appendix | of the MWL
CMS final report (SNL/NM May 2003d). This CSM provides a visual presentation of site
exposure conditions at the MWL that currently connect a source of contamination to possible
human and ecological receptors. When used in conjunction with the End-State Vision, this CSM
shows how current exposure conditions at the MWL are eliminated, mitigated, or controlled.

If ongoing monitoring indicates a significant release from the MWL (i.e., exceedence of a
regulatory level in groundwater), a process is in place to evaluate the data, determine an
appropriate course of action, and work with NMED to implement the selected action(s). The
ultimate course of action will be determined based on the monitoring data and the determined
cause of failure. Post-end state monitoring is required for the MWL and will be documented in
the MWL post-closure care plan that will be prepared and submitted to the NMED after the final
corrective action determination is approved.

AL/6-04/WP/SNL04:R5447 Final.doc 4-12 840857.04.09 06/16/04 4:57 PM



€l-¥

Air

Dispersion

o |
Resuspensio

Volatilization
| v

n Direct Contact

Contaminants

of Concern in Soils —» Soil and Vadose Zone —

Runoff

A

Sedimentation
Deposition

or

Surface Water

_||.| -

Recharge or
Infiltration

Y

Groundwater

Key:

—»{ Transport, uptake, or exposure pathway

Inhalation

Dermal Contact
Ingestion

External Irradiation
Minor or No Exposure

®lmnmg—=»

The current and future land use is industrial

Barrier under current conditions/Engineered barrier under end state conditions

Figure 4.1.3-1

MWL CSM - Current and End State

Potential Receptor Exposed?

Worker/ :
Recreational Ecological
I/FIR/D F/IR

F

840857.04090000 A13



V-V oop’leuly /¥ySH:-¥0TINS/dM/¥0-9/TV

Wd 2S:¥ ¥0/91/90 60'%0°LS80¥8

Table 4.1.3-1
Human Health Risk Summary for Identified Hazard Areas - MWL
Actual or
Expected
Basis for Post-cleanup
Hazard Risk Contaminant | Concentration Baseline Cleanup Cleanup Concentration
Area Land Use Risk Scenario Description (mg/kg) Risk Level Goal Goal Or Risk Level
MWL Industrial No Industrial No NA NA Industrial Regulatory | No cleanup
chemicals of risk required.
concern
exceeded
allowable
risk levels
MWL = Mixed waste landfill.
NA = Not applicable.
mg/kg = Milligram(s) per kilogram.




4.1.3.1 Description (Hazard Area Summary)

The MWL accepted containerized and uncontainerized low-level radioactive waste and minor
amounts of mixed waste from SNL/NM research facilities and off-site generators from

March 1959 to December 1988 (Figure 4.1.3-2). Approximately 100,000 cubic feet of LLW
(excluding packaging, containers, demolition and construction debris, and contaminated soil)
containing 6,300 Ci of activity (at the time of disposal) were disposed of at the MWL. Disposal
cells at the landfill are unlined and were backfilled and compacted to grade with stockpiled soil.

There are two distinct disposal areas at the MWL.: the classified area (occupying 0.6 acres) and
the unclassified area (occupying 2.0 acres) (Figure 4.1.3-3). Wastes in the classified area were
disposed of in a series of vertical, cylindrical pits (Figure 4.1.3-4). Historical records indicate
that early pits were 3 to 5 feet in diameter and 15 feet deep; later pits were 10 feet in diameter
and 25 feet deep. Once pits were filled with waste, they were backfilled with soil and capped
with concrete. Wastes in the unclassified area were disposed of in a series of parallel, north-
south trenches (Figure 4.1.3-5). Records indicate that trenches were 15 to 25 feet wide, 150 to
180 feet long, and 15 to 20 feet deep. Trenches were backfilled with soil on a quarterly basis
and, once filled with waste, were capped with the original soil that had been excavated and
locally stockpiled.

The classified area contains wastes that present the greatest security, worker safety,

and environmental concerns. Wastes in the classified area include military hardware,
radioactive constituents (e.g., cobalt-60, cesium-137, tritium, radium-226), activation products
(e.g., cobalt-60), multiple fission products (e.g., cesium-137, strontium-90), high specific-activity
wastes (e.g., tritium, cobalt-60), plutonium, thorium, and depleted uranium.

All pits and trenches contain routine operational and miscellaneous decontamination waste
including gloves, paper, mop heads, brushes, rags, tape, wire, metal and polyvinyl chloride
piping, cables, towels, quartz cloth, swipes, disposable lab coats, shoe covers, coveralls, high-
efficiency particulate air filters, prefilters, tygon tubing, watch glasses, polyethylene bottles,
beakers, balances, pH meters, screws, bolts, saw blades, Kleenex, petri dishes, scouring pads,
metal scrap and shavings, foam, plastic, glass, rubber scrap, electrical connectors, ground
cloth, wooden shipping crates and pallets, wooden and lucite dosimetry holders, and expended
or obsolete experimental equipment.

Containment and disposal of routine waste commonly occurred using tied, double polyethylene
bags, sealed A/N cans (military ordnance metal containers of various sizes), fiberboard drums,
wooden crates, cardboard boxes, and 55-gallon steel and polyethylene drums. Larger items,
such as glove boxes, spent fuel shipping casks, and contaminated soils, were disposed of in
bulk without containment. Disposal of free liquids was not allowed at the MWL. Liquids such as
acids, bases, and solvents were solidified with commercially available agents including Aquaset,
Safe-T-Set, Petroset, vermiculite, or yellow powder before containerization and disposal.
Historically, questions have been raised about disposal of liquids at the landfill. Drilling and
sampling evidence from the MWL Phase 1 and Phase 2 RFls demonstrate that uncontainerized
liquids were not disposed of at the landfill.

A detailed MWL waste inventory, by pit and trench, is provided in the ER Project “Responses to

NMED Technical Comments on the Report of the Mixed Waste Landfill Phase 2 RCRA Facility
Investigation, June 15, 1998” (SNL/NM June 1998).
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Figure 4.1.3-2
Containerized Waste from Mixed Waste Landfill
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Figure 4.1.3-3
Map of the Mixed Waste Landfill
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Figure 4.1.3-4
Disposal of Waste in Vertical, Cylindrical Pits,
Mixed Waste Landfill
(Classified Area)
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Figure 4.1.3-5
Disposal of Waste in Trenches,
Mixed Waste Landfill
(Unclassified Area)
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4.1.3.2 MWL Primary and Secondary Sources

The primary contaminant sources at the MWL are the buried low-level radioactive and mixed
wastes within the pits and trenches of the landfill. A secondary contaminant source at the MWL
is the tritium which has migrated from the pits and trenches, and which occurs in surface and
near-surface soils in and around the classified area of the landfill. Figure 4.1.3-6 shows tritium
flux from the MWL, based on 2003 data. Tritium levels range from 1100 picocuries/gram in
surface soils to 206 picocuries/gram in subsurface soils. The highest tritium levels are found
within 30 feet of the surface in soils adjacent to and directly below classified area disposal pits.
Tritium also occurs as a diffuse air emission from the landfill, releasing 0.09 Ci/year to the
atmosphere, based on 2003 tritium flux data. Tritium flux from the MWL in 2003 was
significantly lower than in 1993.

Figure 4.1.3-7 presents the engineering design map of the MWL. Figures 4.1.3-8 and 4.1.3-9
present geophysical EM-61 ground conductivity survey results showing trench locations in the
southern and northern parts of the unclassified area, respectively.

Additional information on the primary and secondary sources of contaminants at the MWL is
presented in the “Report of the Phase 1 RCRA Facility Investigation of the Mixed Waste Landfill”
(SNL/NM September 1990) and the “Report of the Mixed Waste Landfill Phase 2 RCRA Facility
Investigation” (Peace et al. September 2002).

4.1.3.3 MWL Release Transport or Exposure Mechanisms

The potential for release of COCs to the subsurface soil is directly associated with wastes
buried in the MWL disposal cells. COCs may also be released through diffusion and vapor
transport of tritium. Releases caused by erosion and degradation of the operational cover can
also occur.

Wind, surface runoff, and biota are natural mechanisms of COC transport. Wind can transport
soil particles with adsorbed COCs (or COCs in particulate form) as suspended dust, capable of
dry or wet deposition away from the MWL. High winds may move larger (sand-sized) particles
by saltation. The area around the MWL is moderately vegetated with ruderals and early
successional grasses, and is susceptible to wind and water erosion.

Water percolating through the soil is the primary mechanism for the transport and migration of
COCs in the subsurface. Water at the MWL is received as precipitation (rain or occasionally
snow). The average annual precipitation in this area is approximately 8 inches (NOAA 1990).
Water rarely infiltrates more than a few feet, and typically returns to the atmosphere via
evapotranspiration. However, COCs desorbed from the soil particles into the soil solution may
be leached into the subsurface soil with this percolation. Extensive field investigations and
analytical studies undertaken in TA-3 and at the MWL provide data that address the potential
extent of COC migration by this process. Data collected from boreholes, groundwater
monitoring wells, and instantaneous profile tests measure saturated and unsaturated zone
characteristics and include volumetric water content, saturated and unsaturated hydraulic
conductivity, bulk density, and isotopic chloride content. These data are summarized in the
MWL Phase 2 RFI report (Peace et al. September 2002). Based on these data, recharge is
negligible and most of the water from precipitation returns to the atmosphere via
evapotranspiration.
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Figure 4.1.3-7
MWL Engineering Design Map 91342

840857.04090000 A25

4-22



Figure 4.1.3-7
MWL Engineering Design Map 91342
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It has further been estimated that 95 to 99 percent of the total rainfall received at SNL/NM is lost
through evapotranspiration (Thompson and Smith 1985). This conclusion is supported by

the MWL Phase 2 RFI characterization data, which show no evidence of significant water
migration past the root zone of plants or the upper 2 feet of soil (Peace et al. September 2002).
Vegetation, although sparse at the MWL, will increase the rate of water loss from the subsurface
soil through transpiration. As water evaporates from the soil surface, it can be expected that the
direction of COC movement near the surface may be reversed with capillary rise of the soil
water.

Because of the arid nature of the environment at the MWL, characterized by low rainfall and
high potential evapotranspiration estimates, recharge to the water table at the MWL is
insignificant under current climatic and vegetative conditions (Peace et al. September 2002).
Because groundwater beneath the MWL is approximately 500 feet bgs, the potential for COCs
to reach groundwater through the unsaturated zone above the water table is very low.

COCs that are in the soil solution can enter the food chain via uptake by plant roots. This may
be a passive process, but active uptake (i.e., requiring energy expenditure on the part of the
plant) or exclusion of some constituents in the soil solution may also take place. COCs taken
up by plant roots may be transported to the aboveground tissues which can take up adsorbed
constituents directly from the air or by contact with dust particles. Organic constituents in plant
tissues may be metabolized or released through volatilization. That which remains in the tissue
may be consumed by herbivores or eventually returned to the soil as litter. Aboveground litter
is capable of transport by wind until consumed by decomposer organisms in the soil.
Constituents in plant tissues that are consumed by herbivores may be either absorbed into
tissues or returned to the soil as litter (at the MWL or transported from the MWL in the
herbivore). The herbivore may be eaten by a carnivore or scavenger and the constituents held
in the consumed tissues will repeat the sequence of absorption, metabolization, excretion, and
consumption by higher predators, scavengers, and decomposers. The potential for transport of
the constituents within the food chain is dependent upon both the mobility of the species that
comprise the food chain and the potential for the constituent to be transferred across the links in
the food chain.

Degradation of COCs at the MWL may result from biotic or abiotic processes. Inorganic COCs
at the MWL are elemental in form and are, therefore, not considered to be degradable.
Radiological COCs, however, undergo decay to stable isotopes or radioactive daughter
elements. Other transformations of inorganic constituents may include changes in valence
(oxidation/reduction reactions) or incorporation into organic forms (e.g., the conversion of
selenite or selenate from soil to seleno-amino acids in plants). Degradation processes for
organic COCs may include photolysis, hydrolysis, and biotransformation. Photolysis requires
light and, therefore, takes place in the air, at the ground surface, or in surface water.
Hydrolysis includes chemical transformations in water and may occur in the soil solution.
Biotransformation (i.e., transformation caused by plants, animals, and microorganisms) may
occur; however, biological activity may be limited by the arid environment at the MWL.

Table 4.1.3-2 summarizes the fate and transport processes that may occur at the MWL. COCs
include a variety of inorganic constituents (e.g., metals and radionuclides) and organic
constituents (both volatile and semivolatile) in surface and subsurface soil. Because the
topography of the site is relatively flat and the soil is fine-grained, the potential for surface-water
transport is low. Because winds in the Albuquerque area can be fairly strong in late winter and
early spring, the potential for transport by wind of COCs in surface soil is moderate. In both
cases, however, the significance of these transport mechanisms is limited by the fact that the
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principal releases of COCs (e.g., tritium) occurred to the subsurface soil. Because of the arid
climate, significant movement of water through the subsurface soil is unlikely and migration to
groundwater is not expected to occur. The potential for food chain uptake is low because of the
relatively small size of the MWL (2.6 acres), the disturbed nature of the habitat, and the depth of
the buried waste. In general, transformation of organic constituents will be slow because of the
aridity of the environment, and degradation of the inorganic COCs will be insignificant. The
decay of radiological COCs is also insignificant because of long half-lives.

Table 4.1.3-2
Summary of Fate and Transport at the MWL
Transport and Fate Mechanism Existence at the MWL Significance
Wind Yes Moderate
Surface runoff Yes Low
Migration to groundwater No None
Food chain uptake Yes Low
Transformation/degradation Yes Low

MWL = Mixed Waste Landfill.

4.1.3.4 Temporary Barriers and Controls for the MWL

In its present state, the MWL has several mechanisms in place which address the potential
exposure pathways to current at-risk receptors. The primary barrier is the current operational
cover of the MWL. This consists of up to several feet of soil overlying the wastes in the pits and
trenches. Based on characterization data collected during the Phase 2 RFI, this operational
cover minimizes infiltration through the wastes, and also minimizes the potential for exposure of
onsite workers to buried waste at the MWL.

Additional controls include existing access restrictions to the MWL, which will remain in place for
a minimum of 100 years to limit human access and inadvertent human intrusion. These access
controls include the MWL hazard area and security fences, as well as controls for access into
TA-3 and KAFB. Although they may be reconfigured (e.g., as a continuous perimeter fence)
during implementation of corrective measures, the MWL fences currently include a standard
4-foot-high fence around the unclassified area, and an 8-foot-high security fence topped by
barbed wire strands around the classified area. Access into TA-3, where the MWL is located, is
strictly controlled. TA-3 is a locked, property control area that requires access through an
electronically controlled security gate for entry. In addition, the MWL and TA-3 are located
within the KAFB boundary, with its own strict access controls and closely-guarded perimeter.

Post-closure monitoring, maintenance, and access restrictions; maintaining the land-use
designation as industrial; and maintaining additional land-use restrictions will be presented in
the MWL post-closure care plan. The MWL post-closure care plan will be prepared and
submitted to the NMED after approval of the MWL CMS report. ICs will be implemented
through the MWL post-closure care plan and the SNL/NM LTES Plan.
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4.1.3.5 Remediation, Mitigation, and Other Interventions

On October 11, 2001, the NMED directed the DOE and SNL/NM to conduct a CMS for

the MWL. A CMS workplan (SNL/NM December 2001) was written in accordance with
requirements set forth in SNL/NM RCRA Permit. The CMS workplan included a description of
the general approach of the investigation and potential remedies, a definition of the overall
objectives of the study, specific plans for evaluating remedies, schedules for conducting the
study, and the proposed format for the presentation of information. The CMS workplan was
approved with conditions by the NMED on October 10, 2002.

On May 21, 2003, SNL/NM completed the MWL CMS Final Report and submitted it to the
NMED (SNL/NM May 2003d). The purpose of the CMS was to identify, develop, and evaluate
corrective measures alternatives and recommend the corrective measure(s) to be taken at the
MWL. The DOE and SNL/NM implemented a streamlined approach to remedy selection. The
CMS establishes corrective action objectives for the MWL that are designed to protect human
health and the environment and identifies corrective measures alternatives that will achieve the
corrective action objectives.

In establishing corrective measures objectives and alternatives for the CMS, it was assumed
that ICs would be maintained at the MWL for at least the next 100 years. ICs are implicit in all
proposed alternatives and include site surveillance and maintenance, and access controls. It is
also assumed that environmental monitoring (including groundwater) will be conducted following
implementation of the corrective measure. Corrective action objectives are based on
occupational (site worker), public health, and environmental exposure criteria; EPA guidance;
and applicable state and federal regulations. Corrective action objectives developed for the
MWL are designed to protect human health and the environment and take into consideration
source areas, pathways, and receptors. The corrective action objectives developed for the
MWL consist of the following: 1) minimize exposure to site workers, the public, and wildlife;

2) limit migration of contaminants to groundwater such that regulatory limits are not exceeded,;
3) minimize biological intrusion into buried waste and any resulting release and redistribution of
contaminants to potential receptors; and 4) prevent or limit human intrusion into buried waste
over the long term.

Corrective measures alternatives are based on the results of the MWL Phase 1 RFI (SNL/NM
September 1990), the Phase 2 RFI (Peace et al. September 2002), MWL groundwater
monitoring (Goering et al. December 2002), environmental studies conducted at the MWL since
1969, and public input. Corrective measures alternatives rely upon preferred technologies
identified by the EPA’s scientific and engineering evaluations of performance data on
technology implementation at similar sites. Preferred technologies are screened using three
primary criteria: 1) responsiveness to corrective action objectives, 2) implementability, and

3) performance.

Corrective measures alternatives developed for the MWL make use of individual technologies or
various combinations of technologies based on engineering practice to determine which of the
candidate technologies are suitable for the site. Alternatives are developed to reduce the

large number of candidate technologies to a manageable number of alternatives for detailed
evaluation. EPA guidance recommends that three general criteria be used in the development
of alternatives: 1) effectiveness, 2) implementability, and 3) cost.
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Four corrective measures alternatives were found suitable for the MWL and evaluated in detail.
These alternatives include three containment alternatives and one excavation alternative:

1. Alternative |.a—NFA with ICs;

2. Alternative Ill.b—Vegetative Soil Cover;

3. Alternative lll.c—Vegetative Soil Cover with Bio-Intrusion Barrier; and
4. Alternative V.e—Future Excavation.

Each alternative is technically reliable and meets the corrective action objectives established in
the CMS for the MWL.

Based on detailed evaluation and risk assessment using guidance provided by the EPA and the
NMED, one candidate corrective measures alternative clearly presents the overall lowest risk to
human health and the environment while minimizing costs and meeting MWL corrective action
objectives. This alternative is Alternative l.a—NFA with ICs, which was originally proposed for
the MWL in September 1996 after completion of the RCRA investigative process.

In September 1997, the NMED required that a cover be constructed over the MWL. Therefore,
the DOE and SNL/NM recommend Alternative lll.b—Vegetative Soil Cover—as the preferred
corrective measure for the MWL. Relative to Alternative l.a, Alternative Ill.b offers additional
protection against exposure to waste in landfill disposal cells, further minimizes infiltration of
water, and mitigates bio- and human intrusion into buried waste without significant added cost in
construction and long-term monitoring, surveillance and maintenance, and access controls.

Under Alternative lll.b, a vegetative soil cover would be deployed on the existing landfill surface.
The cover would be of sufficient thickness to store precipitation and support a healthy vegetative
community and perform with minimal maintenance by emulating the natural analogue
ecosystem. There would be no intrusive activities at the site and therefore no potential for
exposure to waste. This alternative also poses minimal risk to site workers implementing ICs
associated with environmental and groundwater monitoring as well as routine maintenance and
surveillance of the site.

Alternative lll.b is consistent with EPA directives regarding presumptive remedies for CERCLA
municipal waste and military landfills. Presumptive remedies are preferred technologies for
common categories of sites, and are expected to ensure consistent selection of remedial
actions and to be used at all appropriate sites except under unusual site-specific circumstances.
The EPA is committed to consistency of results between RCRA corrective action and Superfund
remedial action programs, and any revisions to the CERCLA remedial expectations or the
CERCLA remedy selection process will likely be incorporated into RCRA corrective action.

In recommending Alternative lll.b as the preferred corrective measure for the MWL, the DOE
and SNL/NM are demonstrating their commitment to protect the environment, preserve the
health and safety of the public and their employees, and serve as responsible corporate citizens
in meeting the community’s environmental goals.

4.1.3.6 Receptors

The potential current and future human health receptors for each site were established based
on the “Baseline for Future Use Options” (DOE et al. September 1995). For SNL/NM, the
potential categories of receptors included industrial and residential. The industrial land use is
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the current and future designation for the MWL. However, for all sites a residential receptor was
evaluated as required by NMED guidance, and cleanup levels were based on industrial land
use. For a detailed description of the potential receptors at the MWL, refer to the risk
assessment presented in Appendix | of the MWL CMS final report (SNL/NM May 2003d).

As described in detail in “Predictive Ecological Risk Assessment Methodology, Environmental
Restoration Program, Sandia National Laboratories, New Mexico” (IT July 1998), the ecological
receptors include a nonspecific perennial plant that was selected as the receptor to represent
plant species at the site. The deer mouse (Peromyscus maniculatus) and the burrowing owl
(Speotyto cunicularia) are used to represent wildlife use. Because of its opportunistic food
habits, the deer mouse is used to represent a mammalian herbivore, omnivore, and insectivore.
The burrowing owl is used to represent a top predator at this site.

4.1.3.7 MWL Variance Discussion

The RBES for the MWL is NFA with ICs (and performance monitoring). This option is possible
because there already is a soil cover at the landfill which is acceptable from a risk standpoint.
Under this alternative, the existing operational cover would be maintained and current
institutional controls would continue for the foreseeable future. Soil would be added to the
existing landfill surface to bring the operational cover to a central crown and uniform grade to
prevent ponding and promote surface runoff. Seeding, mulching, grading, erosion control,
signage, and fencing are required. Performance monitoring for groundwater, soil, vegetation,
and air for 30 years is included as part of this alternative.

This alternative was originally proposed for the MWL in September 1996 after completion of
the RCRA investigative process, but in September 1997, NMED required that a cover be
constructed over the MWL. Therefore, in the CMS described in Section 4.1.3.5, the DOE and
SNL/NM recommend Alternative Ill.b—Vegetative Soil Cover—as the preferred corrective
measure for the MWL.

Under this alternative, a vegetative soil cover would be deployed on the existing operational
cover. The vegetative soil cover would be composed of multiple lifts of compacted soil to isolate
buried waste from the surface environment and to minimize infiltration of water. A topsoil layer,
admixed with gravel, would be vegetated with native plants to mitigate surface erosion and to
promote evapotranspiration. Seeding, mulching, grading, erosion control, signage, and fencing
are required. A cover constructed of natural soil will perform with minimal maintenance by
emulating the natural analog ecosystem. Performance monitoring for groundwater, soil,
vegetation, and air for 30 years is included as part of this alternative.

A vegetative cover with biointrusion barrier is also being considered by the regulators. Under
this alternative, a biointrusion barrier composed of a layer of cobbles or boulders would be
constructed on the existing operational cover before deployment of a vegetative soil cover.
Seeding, mulching, grading, erosion control, signage, and fencing are required. Performance
monitoring for groundwater, soil, vegetation, and air for 30 years is included as part of this
alternative.

The last alternative discussed in the CMS, future excavation of the landfill contents, is

considered very unlikely. The final variance for the MWL will depend on the NMED’s decision
on the MWL alternative. This decision is anticipated by mid-FY 2005.
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4.1.3.8 Additional Information

Groundwater at the MWL lies nearly 500 feet bgs. Groundwater monitoring at the MWL has
been conducted since September 1990, with more than 35 combined quarterly, semi-annual,
and annual sampling events conducted. Groundwater has been characterized for major ion
chemistry and analyzed for numerous COCs that occur in the MWL disposal inventory. These
COCs include VOCs, SVOCs, additional Appendix IX compounds, metals, nitrate, perchlorate,
uranium, tritium, plutonium, strontium-90, cobalt-60, and cesium-137. Based on the plethora of
analytical data collected to date, SNL/NM has determined that groundwater beneath MWL is
free of contamination from the landfill. Additional information on groundwater quality at the
MWL and on the regional aquifer is presented in the “Mixed Waste Landfill Groundwater Report,
1990 through 2001” (Goering et al. December 2002).

4.1.4 CAMU Conceptual Site Model

Figure 4.1.4-1 presents the CSM for the CAMU in its current state, which is also its end state as
waste treatment, placement, and construction of the final engineered cover have been
completed. The CSM is documented in detail in the “Risk Assessment for Corrective Action
Management Unit” (SNL/NM July 2003), which demonstrates that the CAMU meets risk-based
criteria. This CSM provides a visual presentation of site exposure pathways at the CAMU that
currently connect a source of contamination to possible human and ecological receptors. When
used in conjunction with the End-State Vision, this CSM shows how current exposure conditions
at the CAMU were eliminated, mitigated, or controlled.

Figure 4.1.4-1 and Table 4.1.4-1 provide a summary of the human health risk information for the
CAMU. In the current state, the CAMU is comprised of an engineered, lined disposal cell and
final cover system designed to prevent the migration of hazardous constituents (barriers shown
in Figure 4.1.4-1). In addition to the cell liner system and final cover, the CAMU containment
cell includes a vadose zone monitoring system (VZMS) and a leachate collection and removal
system. Because the CAMU operations have been completed, the current and end state are
same. As summarized in Table 4.1.4-1 and detailed in the “Risk Assessment for Corrective
Action Management Unit” (SNL/NM July 2003), the CAMU meets risk-based standards under
the current and future industrial land-use designation. The risk assessment summarized in
Table 4.1.4-1 addresses two scenarios: 1) where engineering controls are performing as
intended; and 2) where engineering controls such as the liner and cover fail, and no risk benefit
is claimed. Engineering controls are defined as the CAMU containment cell liner, cover, and
support infrastructure, as well as the soil stabilization (ST) effort; which served to immobilize the
inorganic contaminants.

If ongoing monitoring indicates a failure of the engineered barriers, a process is in place to
evaluate the data, determine an appropriate course of action, and work with NMED to
implement the selected action(s). The ultimate course of action will be determined based on the
monitoring data and the determined cause of failure.
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Table 4.1.4-1
Human Health Risk Summary for Identified Hazard Areas - CAMU
Actual or
Expected
Basis for Post-cleanup
Risk Contaminant Concentration | Baseline Risk Cleanup Cleanup Concentration
Hazard Area Land Use Risk Scenario Description (mg/kg) Level Goal Goal Or Risk Level
CAMU Industrial No Industrial None NA NA No cleanup | NA NA
(Case Scenario 1) necessary.
CAMU Industrial Yes Industrial Arsenic 881 6E-4 To be Industrial Risk level;
(Case Scenario 2) Benzo(a)pyrene 11 5E-5 determined HI=1.0
PCBs 1538 HI=145 upon Cancer risk =
2E-3 release 1E-05

Case Scenario 1 - All the engineering controls that are present at the CAMU are maintained and all contaminant barriers are in place.
Case Scenario 2 - Ignores all engineering controls that are present or were applied to the contaminated soils placed within the CAMU with the exception of the
physical destruction of organics by the LTTD unit (i.e., the engineered barriers are not functioning).

CAMU = Corrective Action Management Unit.
HI = Hazard index.

LTTD = Low-temperature thermal desorption.
NA = Not applicable.

PCB = Polychlorinated biphenyl.



4.1.4.1 Description (Hazard Area Summary)

The CAMU hazard area is comprised of the remediation waste that has been placed in the
CAMU containment cell. The containment cell incorporates an engineered liner system and
final cover system that are designed to prevent the migration of hazardous constituents from the
encapsulated waste to the environment. Further information regarding the containment cell
design is presented in the “Class Il Permit Modification for the Management of Hazardous
Remediation Wastes in the Corrective Action Management Unit, Technical Area lll, Sandia
National Laboratories/New Mexico Environmental Restoration Project,” as modified (SNL/NM,
September 1997), hereafter referred to as the CAMU Permit. Figure 4.1.4-2 shows the CAMU
current-state hazards.

4.1.4.2 Primary and Secondary Sources

The primary source at the CAMU consists of the remediation waste encapsulated within the
containment cell. Because the cell incorporates an engineered liner system and engineered
cover comprised of clean materials, no secondary sources are present.

4.1.4.3 Release Transport or Exposure

The containment cell of the CAMU incorporates an engineered liner system and final cover
system that was designed to prevent the migration of hazardous constituents to the environment
from leachate, contaminated runoff, and hazardous waste decomposition products generated
during CAMU waste placement operations and the post-closure care period. The liner system
includes both bottom and sidewall liner components that will be chemically resistant to the
waste and to potentially generated leachate. The final cover system effectively encapsulates
the soil waste in the containment cell and is designed to minimize water infiltration.

Construction of the final cover system was completed in June 2003. The cover system design
incorporates a capillary barrier and vegetation cover for primary hydraulic control. A high-
density polyethylene liner positioned at the base of the final cover system provides reinforced
hydraulic control. Due to these engineered controls, no transport of COCs is expected to occur
from the containment cell to the environment.

Water at the CAMU is currently received as precipitation (approximately 8 inches annually).
Precipitation will either evaporate at or near the point of contact, infiltrate into the soil, or form
runoff. Infiltration at the site is enhanced by the sandy texture of the soil. COCs in the soil can
be leached deeper into the subsurface soil with the percolation of water through the soil;
however, it is estimated that 95 to 99 percent of the annual precipitation in this area is lost
through evapotranspiration. Therefore, the potential for significant downward movement of
COCs through leaching is very limited. Because groundwater at this site is approximately

485 feet bgs, and because a liner system is in place, the potential for COCs to reach
groundwater through the unsaturated zone above the water table is extremely small. Surface
runoff from the site has the potential to carry soil particles, but the upper liner prevents this
transport, therefore, would be of minimal significance as a potential mechanism for COCs to be
transported from the site.
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COCs can enter the food chain through uptake by plant roots. COCs taken up by plant roots
can be transported to aboveground tissues where they can be consumed by herbivores, which
can in turn be eaten by predators. Once in the food web, COCs can be transported from

the site by the movements of the organisms that contain them or other surficial transport
mechanisms. However, because the CAMU occupies only a small area (1.4 acre), food chain
transport is expected to be of low potential significance at this site.

The COCs at the CAMU include both inorganic and organic analytes. The nonradiological
inorganic COCs are elemental in form, and are not considered to be degradable.
Transformations of these inorganics could include changes in valence (oxidation/reduction
reactions) or incorporation into organic forms (e.g., the conversion of selenite or selenate from
soil to seleno-amino acids in plants). However, because of the aridity of the environment at this
site, and the lack of potential contact with biota, none of these mechanisms is expected to result
in significant losses or transformations of the inorganic COCs.

The organic COCs at the CAMU may be degraded through photolysis, hydrolysis, and
biotransformation. Photolysis requires light, and therefore takes place in the air, at the ground
surface, or in surface water. Hydrolysis includes chemical transformations in water, and may
occur in the soil solution. Biotransformation (i.e., transformation due to plants, animals, and
microorganisms) may occur; however, biological activity may be limited by the aridity of the
environment at this site.

Tritium is the only radiological COC present at the CAMU and it is only present in
concentrations that are acceptable in drinking water (20,000 picocurie/liter in soil moisture).
This radiological COC will undergo decay to stable isotopes or radioactive daughter elements
and has a half-life of 12.3 years. Therefore radiological COCs are expected to be of low
significance at the CAMU.

Table 4.1.4-2 summarizes the fate and transport processes that can occur at the CAMU. No
significant transport to the environment outside of the containment cell is expected to occur due
to the protectiveness of the cover and liner installed at the site. The potential for transformation
of inorganic constituents is low. For some organic compounds, loss through volatilization and
eventual degradation could be of moderate significance.

Table 4.1.4-2
Summary of Fate and Transport at the CAMU
Transport and Fate Mechanism Existence at the CAMU Significance
Wind Yes None
Surface runoff Yes None
Migration to groundwater No None
Food chain uptake Yes None
Transformation/degradation Yes Moderate to low

CAMU = Corrective Action Management Unit.

4.1.4.4 Temporary Barriers and Controls
The CAMU containment cell final cover system was completed in July 2003, effectively

encapsulating all remediation waste that had been placed. The engineered liner system and
final cover system are considered a permanent controls.
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Presently, a four-strand, barbed-wire fence with one main gate surrounds the CAMU
containment cell. The gate is locked and only authorized SNL/NM personnel control the keys to
the lock.

Additional controls include existing access restrictions to the CAMU, which will remain in place
for the post-closure care period to limit human access and inadvertent human intrusion. These
access controls include access into TA-3 and KAFB. Access into TA-3, where the CAMU is
located, is strictly controlled. TA-3 is a locked, property control area that requires access
through an electronically-controlled security gate for entry. Finally, TA-3 is located within the
KAFB boundary, with its own strict access controls and closely-guarded perimeter.

Post-closure monitoring, maintenance, and access restrictions; maintaining the land-use
designation as industrial; and maintaining additional land-use restrictions are detailed in the
CAMU Post-Closure Care Plan (SNL/NM June 2003a). ICs will be implemented through the
CAMU Post-Closure Care Plan (SNL/NM June 2003a) after NMED approval and the SNL/NM
LTES Plan.

4.1.4.5 Remediation, Mitigation and Other Interventions

A total of approximately 32,000 cubic yards of remediation waste were placed into the CAMU
containment cell. Waste material that met CAMU containment standards, as defined in the
CAMU Permit, were placed directly into the containment cell. If necessary, waste material was
treated prior to placement using low temperature thermal desorption (LTTD) and/or ST
treatment technologies. Further information regarding LTTD treatment operations is presented
in the “Class 2 Permit Modification Request for Low Temperature Thermal Desorption
Treatment Operations at the Corrective Action Management Unit, Technical Area IlI” (SNL/NM
June 2002). Further information regarding ST treatment operations is presented in the “Class |l
Permit Modification Request for Temporary Unit Treatment Operations at the Corrective Action
Management Unit, Technical Area IlI” (SNL/NM, May 2002). Waste material that did not meet
the containment standards was shipped to an off-site disposal facility.

The containment cell includes an engineered liner system and final cover system that is
designed to prevent the migration of hazardous constituents to the environment from leachate,
contaminated runoff, and hazardous waste decomposition products generated during CAMU
operations and the postclosure care period.

In accordance with 40 CFR Section 264.310(a)(1-5), the final cover of the containment cell was
constructed to:

Provide long-term minimization of migration of liquids through the closed
containment cell

Function with minimum maintenance

Promote drainage and minimize erosion or abrasion of the containment cell cover
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Accommodate for settling and subsidence so that the integrity of the containment
cell cover is maintained

Have an unsaturated hydraulic conductivity that is less than or equal to that of the
bottom liner system and/or natural subsoil

In addition to the containment cell liner system and final cover, a VZMS is in place under the
containment cell. Additional information regarding the VZMS is provided in Appendix E of the
CAMU Permit.

4.1.4.6 Receptors

The potential current and future human health receptors for each site were established based
on the “Baseline for Future Use Options” (DOE et al. September 1995). For the CAMU, the
potential receptors included industrial and residential. The industrial land use is the current and
future designation for the CAMU. However, a residential receptor was evaluated. For a
detailed description of the potential receptors at the CAMU, refer to the “Risk Assessment for
Corrective Action Management Unit” (SNL/NM July 2003).

As described in detail in “Predictive Ecological Risk Assessment Methodology, Environmental
Restoration Program, Sandia National Laboratories, New Mexico” (IT July 1998), the ecological
receptors include a nonspecific perennial plant that was selected as the receptor to represent
plant species at the site. The deer mouse (Peromyscus maniculatus) and the burrowing owl
(Speotyto cunicularia) are used to represent wildlife use. Because of its opportunistic food
habits, the deer mouse is used to represent a mammalian herbivore, omnivore, and insectivore.
The burrowing owl is used to represent a top predator at this site.

4.1.4.7 Additional Information

Closure activities at the CAMU, which were initiated on January 27, 2003, included identification
and removal of stained areas, decontamination, and sampling. These activities were conducted
using a phased approach, as operational conditions permitted sequential closure of individual
areas within the CAMU. The staging, treatment, and support areas at the CAMU were clean-
closed under the RCRA provisions as outlined in the “Closure Plan for the Corrective Action
Management Unit, Technical Area lll, Sandia National Laboratories/New Mexico Environmental
Restoration Project” (SNL/NM October 2002), and all hazardous waste and hazardous waste
residues were removed. The CAMU containment cell was closed. The containment cell and
supporting infrastructure are subject to the post-closure requirements established in the “Post-
Closure Care Plan for the Corrective Action Management Unit, Technical Area Ill, Sandia
National Laboratories/New Mexico Environmental Restoration Project” (SNL/NM, June 2003a),
when approved by the NMED. Figure 4.1.4-3 delineates the area subject to post-closure care.

A closure certification for the CAMU was submitted to the NMED on October 2, 2003, and the
acknowledgement of the receipt of that certification occurred the week of October 20, 2003. All
closure activities, including decontamination, sample collection, and data validation, are
documented in the “Resource Conservation and Recovery Act Closure Report for the Corrective
Action Management Unit Technical Area IlII” (SNL/NM December 2003).
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4.2 Groundwater

421 Groundwater Introduction

The hydrogeology at SNL/NM is well characterized, especially where the Middle Rio Grande
basin underlies the property (SNL/NM March 1994, SNL/NM March 1995, SNL/NM March 1996,
SNL/NM February 1998b). SNL/NM has an arid, high-elevation desert climate and receives
approximately 8 inches of rain per year. SNL/NM is on the eastern margin of the Middle Rio
Grande Basin (Bartolino and Cole 2002). The margin is identified by a complex of faults that
form a distinct hydrogeologic boundary between the aquifer within the basin (approximately

500 feet bgs) and the aquifer systems within the uplifted areas (generally between 50 to

250 feet). East of the fault complex, a thin layer of alluvium covers bedrock. Most of the wells
east of the faults are completed in fractured bedrock. Most monitoring wells on the basin side of
the faults are completed at approximately 500 feet bgs. The rest are completed in a localized
perched groundwater system in the northern area of SNL/NM. This localized perched system is
approximately 200 feet above the basin aquifer, is not presently used for drinking water supply,
and is not well-connected to the aquifer below.

The hydrogeology of the Middle Rio Grande basin at SNL/NM is dominated by two distinct
depositional environments: the ancestral Rio Grande deposits and, from the mountains, alluvial
fan deposits. The north-south—oriented ancestral Rio Grande deposits are typically coarse-
grained and well sorted. The bedding is relatively continuous and thicker than 5 feet. As such,
these fluvial deposits present moderate to high hydraulic conductivities and make excellent
municipal water supply well locations. In contrast, the east-west-oriented alluvial fan deposits
have lower hydraulic conductivities given that they are finer grained, poorly sorted, less
continuous, and thinner. The perched system is found in the alluvial fan deposits. The City of
Albuquerque altered the natural westerly groundwater flow direction under SNL/NM when it
completed groundwater supply wells in the 1960s in the ancestral Rio Grande deposits north of
SNL/NM. Today groundwater flows from the east and turns to the north toward those City wells.
The only sources of recharge to basin at SNL/NM are mountain-front and arroyo recharge.
Water levels in, or adjacent to, the ancestral Rio Grande deposits at SNL/NM have been falling
1 to 3 feet per year.

Understanding impacts to the Middle Rio Grande Basin is important because the City of
Albuquerque and KAFB rely exclusively on this basin for drinking water. SNL/NM’s activities
have not impacted drinking water wells. However, there are some isolated areas with
groundwater contamination from TCE, tetrachloroethene (PCE), and nitrate that do not pose
substantive risk to the Middle Rio Grande basin and its users (SNL/NM February 2001).

422 Groundwater Conceptual Site Model

The CSM flow diagram for Groundwater is illustrated in Figure 4.2.2-1. As described previously,
past activities at SNL/NM resulted in some isolated areas with groundwater contamination from
TCE, PCE, and nitrate; these areas do not pose substantive risk to the Middle Rio Grande basin
and its users. There is no receptor well within the vicinity of these minor releases; and,
therefore, there are no complete groundwater pathways. The desert climate and thick vadose
zone at SNL/NM provide a natural barrier that keeps surface contamination from reaching
groundwater. However some source removals were required and are already complete.
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The CSM is the same for current state, current baseline end state and risk-based end state.
The current baseline end state vision CSM for groundwater at SNL/NM will be nearly the same
as the current except that the groundwater contamination concentrations are expected to
decrease with time. Concentration reductions are expected due to either monitored natural
attenuation (MNA) or a combination of bioremediation and MNA. MNA and bioremediation
evaluations will be prepared and presented to the NMED and public as part of a Corrective
Measures Evaluation (CME) that is due in September 2005. Currently, a preliminary technology
survey is available (Ho August 2003) that reviews the applicability of treatment technologies to
groundwater projects at SNL/NM.

In summary, there are no complete current or future exposure pathways for the limited
contamination found in groundwater at SNL/NM.

4.2.2.1 Groundwater Description (Hazard Area Summary)

As the ER Project progressed in its investigations of SWMUs and site-wide hydrogeology, six
areas of concern within SNL/NM were identified for groundwater investigations. They are

The CWL

The MWL

Tijeras Arroyo

TA-5

Canyons

Drain and Septic Systems

Four of these six areas were found to have groundwater contamination above the MCL due to
past activities by SNL/NM. These areas are shown on Figure 4.2.2-2 and include:

The CWL
Tijeras Arroyo
TA-5
Canyons

Investigations at the CWL, including groundwater, are conducted according to RCRA closure
agreements. All other groundwater investigations have been voluntary in anticipation of a
Compliance Order on Consent that was issued as a final draft for public comment on

January 21, 2004. The final Compliance Order on Consent requires that CMEs for groundwater
be performed at Tijeras Arroyo, TA-5, and the Canyons Area. A CME as described in the
Compliance Order on Consent is similar to a RCRA CMS. Regulations require that all
groundwater at SNL/NM be evaluated against MCLs as a potential drinking water resource.

Under a RBES vision, the land use would be considered at each of the areas. The land use is
industrial in the areas of groundwater contamination at the CWL, the Tijeras Arroyo Area, and
TA-5. The Canyons Area risk would be based on recreational land use.

The current municipal and U.S. Air Force drinking water supply is safe from any groundwater

contamination due to past SNL/NM activities at these areas. All groundwater areas affected by
SNL/NM activities are monitored and surrounded by sentry wells.
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The SNL/NM ER Project has conducted groundwater monitoring since 1986 and owns and
routinely samples 65 wells (mostly single-completion monitoring wells with 20-foot screens).
Forty-three are monitoring wells in the Santa Fe group aquifer of the Middle Rio Grande Basin
between 450 to 620 feet bgs. Fifteen are in the perched groundwater system approximately
200 feet above the Santa Fe group aquifer. This perched groundwater system is not well-
connected to the Santa Fe group aquifer. The remaining seven monitoring wells are east of the
Santa Fe Group aquifer in either a complex fault or bedrock system, neither of which is well-
connected to the Santa Fe group aquifer (2002, SNL/NM 2001 ASER).

Past SNL/NM activities have resulted in TCE, PCE and/or nitrate (as nitrogen) concentrations
at or slightly higher than the drinking water standard in isolated locations. The drinking

water standard for TCE and PCE is 5 micrograms/liter and for nitrate (as nitrogen) is

10 milligrams/liter. The maximum concentrations measured in FY 2002 were

8.1 micrograms/liter for PCE, 18.1 micrograms/liter for TCE, and 49 milligrams/liter for nitrate
(as nitrogen).

4.2.2.2 Groundwater Primary and Secondary Sources

Sources are shown with a dashed line on the CSM because investigations show that past
sources no longer contaminate the groundwater. The following is a summary of the primary
sources and COCs that exceeded MCLs for the each area summarized above:

The CWL: The TCE source was sufficiently removed (by vapor extraction and
landfill excavation). CWL groundwater saw a reduction in TCE concentrations. A
CMS and Post Closure Care Plan were submitted to the NMED for approval in
May 2003 (SNL/NM May 2003a). The groundwater contamination remained
adjacent to the landfill. The maximum TCE concentration following source
removal was 12.5 micrograms/liter in a well on the landfill boundaries. TCE
contamination did not reach a sentry well 150 feet directly downgradient of this
location. The nearest receptor well is approximately four miles from the sentry
well.

Tijeras Arroyo area: PCE and TCE contamination is in a perched groundwater
system that is 200 feet above the portion of the Middle Rio Grande basin aquifer
used for water supply. Investigations show that former sources such as the KAFB
Sewage Lagoons and the SNL/NM Acid Waste Line Outfall did not leave residual
sources that could continue to contaminate the groundwater. PCE is found in one
well above the MCL of 5 ppb. TCE is found in 2 wells above the MCL of 5 ppb;
one of these wells is the one with PCE. This solvent contamination above the
MCL is found only in the groundwater perched 200 feet above the basin aquifer.
This perched groundwater is not well-connected to the supply water and is moving
in a direction away from water-supply wells. The maximum concentrations

of PCE and TCE found in this perched system in FY 2002 were 8.1 and

7.5 micrograms/liter, respectively. Nitrate contamination has been found in a few
locations adjacent to the Tijeras Arroyo in both deep and shallow groundwater.
The maximum concentration in FY 2002 was 49 milligrams/liter. NMED approved
a groundwater investigation workplan (SNL/NM June 2003b) for this project in
September 2003. A CME is scheduled for completion in September 2005.
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TA-5: Groundwater contamination has remained adjacent to the TA-5 and is
surrounded by sentry wells. Investigations show that there is no source remaining
in the 500-foot thick vadose zone. The maximum TCE concentration in FY 2002
was 18.1 micrograms/liter. The maximum PCE concentration measured

in FY 2002 was 7.5 micrograms/liter. Nitrate (as nitrogen) groundwater
concentration was measured in one well above the MCL at 12.7 milligrams/liter
maximum in FY 2002. No chlorinated solvent or nitrate contamination is found in
sentry wells. It is approximately a mile from these sentry wells to the nearest
receptor well. NMED verbally approved a sampling and analysis plan for MNA
parameters in October 2003 (Dettmers and Wymore October 2003). A CME is
scheduled for completion in September 2005.

Canyons Area: The Canyons Area is in a complex bedrock system a mile or more
east of, but not well-connected to, the Middle Rio Grande Basin aquifer system. A
source excavation of petroleum product was completed in the Canyons Area.
There is no organic contamination above the MCL in the Canyons Area. The
maximum concentration of nitrate (as nitrogen) measured in FY 2002 at the Burn
Site was 22.5 milligrams/liter. A CME is scheduled for completion in September
2005.

4.2.2.3 Groundwater Release Transport or Exposure Mechanisms

The only release from these areas of groundwater contamination to the receptors would be the
result of groundwater flow to a receptor/production well. Groundwater contamination at the
CWL, Tijeras Arroyo Area, and TA-5 is in the less conductive alluvial fan deposits. Given the
slow groundwater travel times at SNL/NM, none of the areas of groundwater contamination is
near enough to receptor wells to impact drinking water.

4.2.2.4 Groundwater Temporary Barriers and Controls

Given the low concentrations of groundwater contamination, slow groundwater travel times and
depth to groundwater at the site, the SNL/NM assumes temporary barriers and controls are not
applicable to groundwater there.

4.2.2.5 Groundwater Remediation, Mitigation and Other Interventions

The current baseline end state for groundwater at SNL/NM will be selected via a CME. Early
indications are that the alternatives considered in the three remaining corrective measures
evaluations (Tijeras Arroyo, TA-5, and Canyons Area) may include 1) MNA, 2) bioremediation
with MNA, and 3) NFA with long-term monitoring.

MNA typically operates on the principle of indigenous microorganisms using a supply of
nutrients and electron acceptors (or donors) already present in the environment to completely
metabolize or cometabolize pollutants (EPA September 1998, Wiedemeier et al. 1999). In
certain applications, non-destructive attenuation mechanisms (i.e., dispersion or dilution) may
be sufficient to meet site-specific cleanup goals. Careful characterization and thorough
monitoring are essential to ensure that sufficient attenuation will take place to comply with all
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regulatory requirements. This characterization is the difference between MNA and groundwater
monitoring because groundwater monitoring makes no attempt to verify pathways of natural
attenuation or to predict contaminant transport and degradation. MNA has wide applicability,
relative low cost, and requires minimal infrastructure. The primary costs associated with this
remedy are monitoring costs. It can be used for remediation of common groundwater
contaminants. Biodegradation or cometabolism can result in reduction of VOC concentrations,
and nitrate can be transformed through redox processes (e.g., denitrification) that are operative
in the subsurface.

The Office of Solid Waste and Emergency Response (OSWER) Directive, “Use of MNA at
Superfund, RCRA Corrective Action, and Underground Storage Tank Sites” (EPA April 1999)
states four key principles that should generally be considered during selection of remedial
measures:

Source control measures should use treatment to address “principal threat” wastes
(or products) wherever practical, and engineering controls (i.e., containment for waste or
products) that pose a relatively low long-term threat, or where treatment is impracticable.

Contaminated groundwater should be returned to “their beneficial uses wherever
practical, within a timeframe that is reasonable given the particular circumstances of the
site.” When restoration of groundwater is not practical, EPA “expects to prevent further
migration of the plume, prevent exposure to the contaminated groundwater, and
evaluate further risk reduction.”

Contaminated soil should be remediated to achieve an acceptable level of risk to human
and environmental receptors, and to prevent any transfer of contaminants to other media
(e.g., surface or groundwater, air, sediments) that would result in an unacceptable risk or
exceed required cleanup levels.

Remedial actions in general should include opportunities for public involvement that
serve to both educate interested parties and to solicit feedback concerning the decision
making process.

The principal threat wastes mentioned in the first principle are defined in the OSWER Directive
as “source materials that are highly toxic or highly mobile that generally cannot be reliably
contained or would present a significant risk to human health or the environment should
exposure occur.” The directive further states that contaminated groundwater is not a source
material; therefore, it is not a principal threat waste.

Guidance for determining favorable conditions for evaluating MNA as a remedial alterative is
listed in “Decision-Making Framework Guide for Evaluation and Selection of Monitored Natural
Attenuation Remedies at Department of Energy Sites” (DOE May 1999). Two options for the
first stage of decision-making include: 1) the contamination currently is not posing an
unacceptable risk, there is no active source term, and plume contours are static or retreating or
2) data suggest attenuation mechanisms are operable or exist. No active source term is defined
as “any inventory of contaminant in the environment that is being released to the plume at a rate
greater than that at which it can be attenuated” (DOE May 1999).

Bioremediation is the application of biological treatment for remediation of contaminants. In situ
bioremediation (ISB) is the application of bioremediation in the subsurface and can be used for
remediation of a wide variety of contaminants, both organic and inorganic, under both aerobic
and anaerobic conditions. It combines an understanding of biology, geochemistry,
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hydrogeology, and engineering into a cohesive strategy for the destruction of groundwater
contaminants using microbes. Thorough data evaluation is necessary to evaluate ISB
effectiveness. Data evaluation includes knowledge of the type of microorganisms, the type of
contaminant, and the geological conditions at the site.

Bioremediation can involve aerobic or anaerobic processes (Wiedemeier et al. 1999,

ITRC 2002). Aerobic bioremediation techniques can include implementation of biosparging
(EPA March 2003). Biosparging is similar to air sparging except that the injected air (or oxygen)
can be amended with nutrients, increasing activity of indigenous microorganisms to stimulate
aerobic degradation. Contaminants are removed through microbial degradation and
volatilization, whereas air sparging removes contaminants through volatilization only. The
operating principles are the same as air sparging and this technology is often used with other
technologies (e.g., soil vapor extraction).

Anaerobic bioremediation techniques can include injection of an electron donor to increase
activity of indigenous microorganisms to stimulate anaerobic degradation to remove
contaminants through microbial degradation. VOC and nitrate reduction can occur in the
absence of oxygen and the presence of an electron donor where VOCs and nitrate can act as
electron acceptors in the microbial respiration process. This results in anaerobic reductive
dechlorination of VOCs to ethene and conversion of nitrate to nitrite and ultimately to

nitrogen (N5).

No further action with long-term monitoring is groundwater monitoring. Groundwater monitoring
consists of collecting samples from a network of monitoring wells with the objective of
monitoring contaminant concentrations and transport in groundwater over time. Groundwater
monitoring is applicable for relatively low concentration groundwater plumes with long remedial
timeframes and minimal risk of harm to human health and the environment. A monitoring plan
will be established to identify monitoring locations, frequency and duration of sample collection,
and analysis parameters. Extensive knowledge of site-specific geohydrologic conditions and
contaminant distribution and transport is required to establish an appropriate monitoring plan.

Groundwater monitoring is not considered to be a no action approach because active
monitoring will take place and a contingency plan will be established. If a no action approach
was selected, then monitoring would not take place and a contingency plan would not be
established. A contingency plan will include reevaluation criteria in the event that groundwater
monitoring is no longer effectively protecting human health and the environment (e.g., dramatic
increases in contaminant concentrations and contaminant distribution and transport beyond
control location). Unlike MNA, the groundwater monitoring approach makes no attempt to verify
pathways of natural attenuation or to predict contaminant transport and degradation. No further
action with long-term monitoring was verbally rejected by the NMED in May 2003.

A CMS for the MWL was delivered to the NMED in May 2003 (Sandia National Laboratories
May 2003d). The MWL is currently in an annual groundwater sampling cycle.

Preliminary data show that the drains and septic systems did not impact groundwater.

Groundwater sampling is expected to be completed in FY 2004. Reports for the Drains and
septic systems will follow but ultimately must be delivered by the end of FY 2006.
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4.2.2.6 Groundwater Receptors

The potential current and future human health receptors were established based on the
“Baseline for Future Use Options” (DOE et al. September 1995). For SNL/NM, the potential
receptors included industrial, recreational, and residential. The industrial and recreational land
uses were the most predominant. However, the groundwater in the vicinity of SNL/NM will not
be used by these potential receptors (there are no complete exposure pathways). Nonetheless
the CMEs will need to consider the untapped groundwater as a potential resource.

As described in detail in “Predictive Ecological Risk Assessment Methodology, Environmental
Restoration Program, Sandia National Laboratories, New Mexico” (IT July 1998) the ecological
receptors include, a nonspecific perennial plant was selected as the receptor to represent plant
species at the site. The deer mouse (Peromyscus maniculatus) and the burrowing owl
(Speotyto cunicularia) were used to represent wildlife use. Because of its opportunistic food
habits, the deer mouse was used to represent a mammalian herbivore, omnivore, and
insectivore. The burrowing owl was used to represent a top predator at this site. There is no
current or future surface release of the groundwater found in the vicinity of SNL/NM and
therefore, there are no complete ecological exposure pathways for contact with groundwater.

4.2.2.7 Groundwater Variance Discussion

The Current Cleanup Baseline End State assumes that all groundwater contaminated by
SNL/NM activities must ultimately be remediated in a manner consistent with current
environmental regulations and existing permit agreements. The impacted groundwater body is
assumed the point of compliance. The Risk-Based End State Vision assumes that the KAFB
site boundary would be the point of compliance for contaminants in groundwater. The clean up
goals within the site boundary would be based on land-use expectations of industrial or
recreational. The Risk-Based End State Vision, therefore, is not consistent with Federal and
State environmental regulations and existing agreements in terms of onsite cleanup of
groundwater. The Risk-Based End State is contrary to enforcement documents signed by the
DOE, SNL/NM, the EPA, and the NMED.

The current baseline end state vision for groundwater is based on a preliminary technology
survey and verbal discussions with the regulator. A CME will be delivered in September 2005.
If MNA is chosen as the corrective measure, and no additional remediation is required, then the
current state will differ little from the end state vision. The differences seen would likely be
contaminant concentration reductions.

The evaluation for MNA will include following the EPA protocol for MNA. This protocol lends
itself best to anaerobic groundwater systems. The groundwater at SNL/NM is aerobic. To
mitigate the difficulty of applying an aerobic system to the EPA protocol, SNL/NM is using some
expertise used at ldaho National Laboratories for deep aerobic groundwater with TCE
contamination.

The NMED has not reviewed many MNA evaluations. SNL/NM is working with the NMED in

teamwork fashion early in the process to smooth the progress of their decision making. Also
SNL/NM is seeking ways to accelerate delivery of the CME again to give the NMED sufficient
information as early as possible for decision making.
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All groundwater decisions for SNL/NM will be based on assumptions regarding the current
groundwater supply network. As long as there are no substantive changes to groundwater
supply in the area of SNL/NM these assumptions and decisions hold. However, a significant
change in groundwater flow conditions can occur if, for example, the City of Albuquerque stops
using the well field north of SNL/NM, the Ridgecrest wells. Future groundwater supply changes
will be an important long-term stewardship issue. The future groundwater supply will continue
to be monitored as a part of the LTES effort at SNL/NM, in conjunction with the City of
Albugquerque and Bernalillo County.

4.3 NFA Sites Passing Industrial or Recreational Risk

4.3.1 Introduction

The DOE and SNL/NM have submitted a total of 229 NFA documents to the EPA and/or the
NMED for approval. The NMED has developed NFA criteria that are used during the
investigation and remediation (if necessary) of SWMUs and that are used to determine the
appropriateness of proposing NFA for any particular SWMU. During investigation of the
SWMUs at SNL/NM, it was determined that RCRA solid or hazardous wastes and/or
constituents or other CERCLA hazardous substances were never managed (generated, treated,
stored, or disposed of) at some sites identified as SWMUs. Other SWMUs could not be located,
did not exist, were duplicates of other SWMUs, or were included in investigations of other
SWMuUs. In addition, some SWMUs never had a release to the environment and future
releases were also determined to be unlikely. These SWMUs are not considered to contain
hazards, and are not included in the discussion in this section. All NFA sites (SMWUs and
AOCs) are listed in Table 4.3.1-1, which gives the status and risk level attained. Detailed risk
information is contained in the NFA proposals for each site, which are currently available to the
public at the library of the University of New Mexico, and which will be available shortly on the
SNL/NM external web.

Finally, some SWMUs were characterized and remediated in accordance with current applicable
state and/or federal regulations, and confirmatory data indicate that remaining contaminant
concentrations pose acceptable levels of risk to human health and the environment under
current and projected future land uses. All sites that underwent remediation were cleaned up
either to the industrial or recreational risk level, which is consistent with the future land-use
designations. Most of the cleanups were excavations/soil removals, and were conducted with
heavy equipment. In some cases this lack of fine control resulted in inadvertent attainment of
the residential risk levels. Sites which passed the residential risk criteria are not considered to
contain hazards, and so are also excluded from this section.

The SNL/NM ER Project has 22 NFA sites which are known to not pass the residential risk, and
therefore have been closed under industrial or recreational land use. Another 24 NFA sites will
have risk assessments re-run under the new guidance from NMED, and may not pass at the
residential level. For the purpose of this section, the term “NFA Sites” refers to these industrial
or recreational risk sites.

The hazard discussed in this section is the residual contamination remaining at the NFA sites
which were cleaned up to industrial or recreational risk levels only, and which did not meet the
residential risk criteria. Risks to human health or the environment from these residuals are
minimal.
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Table 4.3.1-1
Status of NFA Sites
Pass Pass
Sub- Type of | Approval | Residential | Industrial
Site# | site Site Name Operable Unit Site Date? Risk? Risk?
1 Radioactive Waste Landfill 1303 SWMU NO YES
2 Classified Waste Landfill 1303 SWMU NO YES
3 Chemical Disposal Pits 1303 SWMU NO YES
4 LWDS Surface Impoundments 1307 SWMU NO YES
5 LWDS Drainfield 1307 SWMU NO YES
6 Gas Cylinder Disposal Pit 1335 SWMU | 11/19/01 YES NA
6 Gas Cylinder Disposal Pit (Bldg. 9966) 1335 SWMU | 11/19/01 YES NA
7 Gas Cylinder Disposal Pit 1309 SWMU 9/15/00 YES NA
9 Burial Site/Open Dump 1334 SWMU YES NA
10 Burial Mounds (N of Pendulum Site) 1333 SWMU 7/21/00 NO YES
11 Explosive Burial Mounds 1334 SWMU | 10/15/00 NO YES
12 A |Open Arroyo (Lurance Canyon) 1333 SWMU | 10/15/00 YES NA
12 B  |Buried Debris in Graded Area 1333 SWMU 7/14/00 NO YES
13 Qil Surface Impoundment 1333 SWMU 7/14/00 NO YES
14 Burial Site (Bldg. 9920) 1335 SWMU 7/14/00 NO YES
15 Trash Pits (Frustration Site)° 1332 SWMU 1211197 NO YES
16 Open Dumps 1309 SWMU | 10/15/00 NO YES
17 A-H |Scrap Yards/Open Dump 1335 SWMU 7/14/00 NO YES
18 Concrete Pad 1306 SWMU YES NA
19 TRUPAK Boneyard Storage Area 1332 SWMU 7/14/00 NO YES
20 Schoolhouse Mesa Burn Site 1334 SWMU | 12/31/95 YES NA
21 Metal Scrap (Coyote Springs) 1334 SWMU | 10/15/00 NO YES
22 Storage Burn (West of DEER) 1334 SWMU 7/14/00 NO YES
23 Disposal Trenches 1309 SWMU 7/21/00 YES NA
25 Burial Site (South of TA-1) 1302 SWMU | 12/31/95 YES NA
26 Burial Site (West of Tech Area 3) 1306 SWMU YES NA
27 Bldg. 9820 Animal Disposal Pit 1332 SWMU 7/21/00 YES NA
28 1 Mine Shafts - 28A (IPABS) 1332 SWMU 12/1/97 NO YES

Refer to footnotes at end of table.
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Table 4.3.1-1 (Continued)

Status of NFA Sites
Pass Pass
Sub- Type of | Approval | Residential | Industrial
Site# | site Site Name Operable Unit Site Date? Risk? Risk?
28 2 Mine Shaft 1332 SWMU NO YES
28 3 [Mine 28C (IPABS) 1332 SWMU 12/1/97 NO YES
28 4  |Mine 28D (IPABS) 1332 SWMU 12/1/97 NO YES
28 5 [Mine 28E (IPABS) 1332 SWMU 12/1/97 NO YES
28 6 |Mine 28F (IPABS) 1332 SWMU 12/1/97 NO YES
28 7 |Mine 28G (IPABS) 1332 SWMU 12/1/97 NO YES
28 8 [Mine 28H (IPABS) 1332 SWMU 12/1/97 NO YES
28 9 [Mine 28I (IPABS) 1332 SWMU 12/1/97 NO YES
28 10 |Mine 28J (IPABS) 1332 SWMU | 11/19/01 YES NA
30 Reclamation Yard 1302 SWMU YES NA
31 Transformer Oil Spill 1306 SWMU | 11/19/01 YES NA
32 Steam Plant Oil Spill (TA-I) 1302 SWMU | 12/31/95 YES NA
34 Centrifuge Oil Spill 1306 SWMU | 11/19/01 YES NA
35 Vibration Facility Oil Spill (TA-3) 1306 SWMU YES NA
36 HERMES QOil Spill 1306 SWMU | 11/19/01 YES NA
37 PROTO Oil Spill 1306 SWMU | 11/19/01 YES NA
38 Qil Spills (BLDG 9920) 1335 SWMU 7/14/00 NO YES
39 Qil Spill - Solar Facility 1335 SWMU 9/29/97 YES NA
40 Oil Spill 1309 SWMU 11/1/97 NO YES
41 Building 838 Mercury Release (TA-I) 1302 SWMU | 12/31/95 YES NA
42 Building 870 Water Treatment Facility (TA-I) 1302 SWMU | 10/15/00 NO YES
43 Radioactive Materials Storage Yard 1303 SWMU 9/15/00 YES NA
44 Decontamination Site and 1303 SWMU 7/14/00 NO YES
45 Liquid Discharge 1309 SWMU NO YES
46 Old Acid Waste Line Outfall 1309 SWMU NO YES
47 Unmanned Seismic Observatory 1334 SWMU | 12/31/95 YES NA
48 Bldg. 904 Septic System 1303 SWMU NO YES
49 Bldg. 9820 Drains 1295 SWMU NO YES

Refer to footnotes at end of table.
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Table 4.3.1-1 (Continued)

Status of NFA Sites
Pass Pass
Sub- Type of | Approval | Residential | Industrial
Site# | site Site Name Operable Unit Site Date? Risk? Risk?
50 Old Centrifuge Site 1309 SWMU | 10/15/00 NO YES
51 Bldg. 6924 Pad, Tank, and Pit 1306 SWMU | 11/19/01 YES NA
52 LWDS Holding Tanks 1307 SWMU NO YES
53 Bldg. 9923 Storage Igloo 1335 SWMU 9/29/97 YES NA
54 Pickax Site (Thunder Range) 1335 SWMU 7/14/00 NO YES
55 Red Towers Site (Thunder Range) 1335 SWMU | 10/15/00 NO YES
56 Old Thunderwells (Thunder Range) 1335 SWMU 7/14/00 NO YES
57 A |Workman Site: Firing Site 1334 SWMU | 10/15/00 NO YES
57 B |Workman Site: Target Area 1334 SWMU | 10/15/00 NO YES
59 Pendulum Site 1333 SWMU 7/21/00 YES NA
60 Bunker Area 1333 SWMU | 11/19/01 YES NA
61 A |Schoolhouse Mesa Test Site: Blast Area 1334 SWMU 7/14/00 NO YES
61 B |Schoolhouse Mesa Test Site: Cratering AreaC 1334 SWMU 12/5/96 NO YES
61 C |Schoolhouse Mesa: Schoolhouse Building 1334 SWMU | 10/15/00 NO YES
62 Greystone Manor Site 1334 SWMU | 12/31/95 YES NA
63 A  |Balloon Test Area: PDSP Site 1333 SWMU | 10/15/00 NO YES
63 B |Balloon Test Area: Balloon/Helicopter Site 1333 SWMU 7/14/00 NO YES
64 Gun Site (Madera Canyon) 1333 SWMU | 10/15/00 NO YES
65 A |Small Debris Mound 1333 SWMU | 10/15/00 NO YES
65 B [Primary Detonation Area 1333 SWMU | 10/15/00 NO YES
65 C |Secondary Detonation Area 1333 SWMU | 10/15/00 NO YES
65 D |Near Field Dispersion Area 1333 SWMU | 10/15/00 NO YES
65 E Far Field Dispersion Area 1333 SWMU 7/14/00 NO YES
66 Boxcar Site 1332 SWMU YES NA
67 Frustration Site 1332 SWMU | 11/19/01 YES NA
69 Old Borrow Pit 1334 SWMU | 12/31/95 YES NA
70 Explosives Test Pit (Water Towers) 1334 SWMU | 10/15/00 NO YES
71 Moonlight Shot Area 1334 SWMU 7/14/00 NO YES

Refer to footnotes at end of table.
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Table 4.3.1-1 (Continued)

Status of NFA Sites
Pass Pass
Sub- Type of | Approval | Residential | Industrial
Site# | site Site Name Operable Unit Site Date? Risk? Risk?
72 Operation Beaver Site 1333 SWMU 7/14/00 NO YES
73 Hazardous Waste Repackaging/Storage (Building 895) 1302 SWMU | 12/31/95 YES NA
76 Mixed Waste Landfill 1289 SWMU NO YES
77 Oil Surface Impoundment 1309 SWMU 7/14/00 NO YES
78 Gas Cylinder Disposal Pit 1306 SWMU NO YES
81 A |Catcher Box/Sled Track 1333 SWMU | 11/19/01 YES NA
81 B |Impact Pad 1333 SWMU | 11/19/01 YES NA
81 C |Former Burial Location 1333 SWMU | 10/15/00 NO YES
81 D |Northern Cable Area 1333 SWMU | 11/19/01 YES NA
81 E |[Gun Impact Area 1333 SWMU | 11/19/01 YES NA
81 F |Scrap Yard 1333 SWMU | 11/19/01 YES NA
82 Old Aerial Cable Site Scrap 1332 SWMU | 11/19/01 YES NA
85 Firing Site (Bldg. 9920) 1335 SWMU 7/14/00 NO YES
86 Firing Site (Bldg. 9927) 1335 SWMU | 11/19/01 YES NA
87 Building 9990 Firing Site 1332 SWMU NO YES
88 A |Firing Site: Ranch House 1334 SWMU | 12/31/95 YES NA
88 B |Firing Site: Instrumentation Pole 1334 SWMU | 10/15/00 NO YES
89 A-C |Shock Tube Site (Thunder Range) 1335 SWMU 7/14/00 NO YES
90 Beryllium Firing Site (Thunder Range) 1335 SWMU | 10/15/00 NO YES
92 Pressure Vessel Test Site 1333 SWMU 9/29/97 YES NA
93 A-C [Madera Canyon Rocket Launcher 1333 SWMU 7/14/00 NO YES
94 A |Above Ground Tanks 1333 SWMU 7/14/00 NO YES
94 B  |Debris/Soil Mound Area 1333 SWMU YES NA
94 C |Bomb Burner Discharge Line 1333 SWMU | 11/19/01 YES NA
94 D |Bomb Burner Discharge Pit 1333 SWMU | 10/15/00 NO YES
94 E |Small Surface Impoundment 1333 SWMU | 10/15/00 NO YES
94 F |LAARC Discharge Pit 1333 SWMU YES NA
94 G |Scrap Yard 1333 SWMU | 11/19/01 YES NA

Refer to footnotes at end of table.
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Table 4.3.1-1 (Continued)

Status of NFA Sites
Pass Pass
Sub- Type of | Approval | Residential | Industrial
Site# | site Site Name Operable Unit Site Date? Risk? Risk?
94 H |LCBS Fuel Spill 1335 SWMU YES NA
96 TA-I Storm Drain System 1302 SWMU YES NA
98 Building 863, TCA and Photochemical Releases (also was 185 until 11/93) 1302 SWMU NO YES
100 Bldg. 6620 Drain/Sump 1306 SWMU | 11/19/01 YES NA
101 Explosive Contaminated Sumps, Drains (Bldg. 9926) 1295 SWMU NO YES
102 Radioactive Disposal Area 1306 SWMU | 11/19/01 YES NA
103 Scrap Yard 1335 SWMU 7/14/00 NO YES
104 PCB Spill, Computer Facility 1302 SWMU | 12/31/95 YES NA
105 Mercury Spill @ Bldg. 6536 1306 SWMU | 12/31/95 YES NA
107 Explosives Test Area (Southeast TA-3) 1306 SWMU YES NA
108 Firing Site (BLDG 9940) 1335 SWMU 7/14/00 NO YES
109 Firing Site (BLDG 9956) 1335 SWMU 7/14/00 NO YES
111 Bldg. 6715 Sump/Drain 1306 SWMU | 11/19/01 YES NA
112 Explosive Contaminated Sump 1335 SWMU | 10/15/00 NO YES
113 Area Il Firing Sites 1303 SWMU | 11/19/01 YES NA
114 Explosives Burn Pit 1303 SWMU YES NA
115 Firing Site (BLDG 9030) 1335 SWMU | 10/15/00 NO YES
116 Building 9990 Septic System 1295 SWMU NO YES
117 Trenches (BLDG 9939) 1335 SWMU | 11/19/01 YES NA
135 Bldg. 906 Septic System 1303 SWMU NO YES
136 Bldg. 907 Septic System 1303 SWMU NO YES
137 Bldg. 6540/6542 Septic System 1295 SWMU NO YES
138 Bldg. 6630 Septic System 1295 SWMU NO YES
139 Bldg. 9964 Septic System 1295 SWMU | 12/31/95 YES NA
140 Bldg. 9965 Septic System (Thunder Range) 1295 SWMU NO YES
141 Bldg. 9967 Septic System (Thunder Range) 1295 SWMU | 11/19/01 YES NA
142 Bldg. 9970 Septic System 1295 SWMU | 10/15/00 NO YES
143 Bldg. 9972 Septic System 1295 SWMU | 10/15/00 NO YES

Refer to footnotes at end of table.
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Table 4.3.1-1 (Continued)

Status of NFA Sites
Pass Pass
Sub- Type of | Approval | Residential | Industrial
Site# | site Site Name Operable Unit Site Date? Risk? Risk?
144 Bldg. 9980 Septic System 1295 SWMU | 10/15/00 NO YES
145 Bldgs. 9981/9982 Septic System 1295 SWMU | 10/15/00 NO YES
146 Bldg. 9920 Drain System 1295 SWMU NO YES
147 Bldg. 9925 Septic System 1295 SWMU NO YES
148 Bldg. 9927 Septic System 1295 SWMU NO YES
149 Bldg. 9930 Septic System 1295 SWMU NO YES
150 Bldg. 9939/9939A Septic Systems 1295 SWMU NO YES
151 Bldg. 9940 Septic Systems 1295 SWMU | 11/19/01 YES NA
152 Bldg. 9950 Septic Systems 1295 SWMU NO YES
153 Bldg. 9956 Septic Systems 1295 SWMU NO YES
154 Bldg. 9960 Septic Systems 1295 SWMU NO YES
155 Bldg. 6597 25,000 Gallon Tank (TA-V) Archival/1300 UST 5/1/1994 YES NA
159 Bldg. 935 Septic System 1303 SWMU NO YES
160 Bldg. 9832 Septic Systems 1295 SWMU | 11/19/01 YES NA
161 Bldg. 6636 Septic Systems 1295 SWMU NO YES
165 Bldg. 901 Septic System 1303 SWMU NO YES
166 Bldg. 919 Septic System 1303 SWMU NO YES
167 Bldg. 940 Septic System 1303 SWMU NO YES
168 Bldg. 901 UST (TA-II) Archival/1300 UST 5/1/1994 YES NA
169 Bldg. 910 UST (TA-II) Archival/1300 UST 5/1/1994 YES NA
170 Bldg. 911 UST (TA-II) Archival/1300 UST 5/1/1994 YES NA
171 Bldg. 912 UST (TA-II) Archival/1300 UST 5/1/1994 YES NA
172 Bldg. 888 UST (TA-I) Archival/1300 UST 5/1/1994 YES NA
173 Bldg. 6525 UST (TA-III) Archival/1300 UST 5/1/1994 YES NA
174 Bldg. 6581 UST (TA-IV) Archival/1300 UST 5/1/1994 YES NA
175 Bldg. 6588 UST (TA-IV) Archival/1300 UST 5/1/1994 YES NA
176 Bldg. 605 UST (TA-I) Archival/1300 UST 5/1/1994 YES NA
178 Bldg. 6587 UST (TA-III) Archival/1300 UST 5/1/1994 YES NA

Refer to footnotes at end of table.
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Table 4.3.1-1 (Continued)

Status of NFA Sites
Pass Pass
Sub- Type of | Approval | Residential | Industrial
Site# | site Site Name Operable Unit Site Date? Risk? Risk?
179 Bldg. 7570 UST Archival/1300 UST 5/1/1994 YES NA
180 Bldg. 6503 UST (TA-III) Archival/1300 UST 5/1/1994 YES NA
181 Bldg. 6500 UST (TA-V) Archival/1300 UST 5/1/1994 YES NA
186 Building 859 TCE Disposal 1302 SWMU 10/1/00 NO YES
187 TA-I Sanitary Sewer Lines 1302 SWMU YES NA
188 Bldg. 6597 Aboveground Spill Containment 1306 SWMU | 12/31/95 YES NA
190 Steam Plant Tank Farm 1302 SWMU NO YES
191 Equus Red 1335 SWMU | 11/19/01 YES NA
192 TA-1 Waste Oil Tank 1302 SWMU 7/14/00 NO YES
193 Sabotage Test Area 1335 SWMU 7/14/00 NO YES
194 Gen. Purpose Heat Source Test Area 1335 SWMU 9/29/97 YES NA
195 Experimental Test Pit 1306 SWMU YES NA
196 TA-V Cistern Bldg. 6597 1306 SWMU NO YES
211 Building 840 Former UST 1302 SWMU | 10/15/00 NO YES
226 TA-I Former Acid Waste Line 1302 SWMU YES NA
227 Bunker 904 Outfall 1309 SWMU NO YES
228 A |Centrifuge Dump Site 1309 SWMU | 10/15/00 NO YES
228 B |Centrifuge Dump Site 1309 SWMU | 11/15/01 NO YES
229 Storm Drain System Outfall 1309 SWMU NO YES
230 Storm Drain System Outfall (East Side of TA-4) 1309 SWMU YES NA
232 Storm Drain System Outfall (Southeast of TA-4) 1309 SWMU YES NA
233 Storm Drain System Outfall 1309 SWMU NO YES
234 Storm Drain System Outfall 1309 SWMU NO YES
235 Storm Drain System Outfall 1309 SWMU | 10/15/00 NO YES
241 Storage Yard 1306 SWMU YES NA
275 TA-V Seepage Pits 1306 SWMU 7/14/00 NO YES
277 New Firing Site East of Optical Range 1332 AOC 11/19/01 YES NA
828 Building 828 1302 SWMU YES NA

Refer to footnotes at end of table.
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Table 4.3.1-1 (Concluded)

Status of NFA Sites
Pass Pass
Sub- Type of | Approval | Residential | Industrial
Site# | site Site Name Operable Unit Site Date? Risk? Risk?
1001 Bldg. 898 Septic System (TA-I) 1295 AOC YES NA
1003 Former Bldg. 915/922 Septic System (TA-II) 1295 AOC YES NA
1008 Bldg. 6750 Septic System (TA-III) 1295 AOC YES NA
1009 Bldg. 6620 Internal Sump (TA-III) 1295 AOC YES NA
1014 Former T-12, T-42, and T-43 Septic System (TA-V) 1295 AOC YES NA
1026 Bldg. 6501 West Septic System 1295 AOC YES NA
1030 Bldg. 6587 Septic System (TA-III) 1295 AOC YES NA
1032 Bldg. 6610 Septic System (TA-III) 1295 AOC YES NA
1033 Bldg. 6631 Septic System (TA-III) 1295 AOC YES NA
1072 T-52 and Former Bldg. 6500 Septic System (TA-V) 1295 AOC NO NA
1073 Bldg. 6580 seepage pit (TA-V) 1295 AOC YES NA
1077 Bldg. 6920 Septic System (TA-III) 1295 AOC YES NA
1082 Bldg. 6620 Septic System (TA-III) 1295 AOC YES NA
1086 Bldg.6523 Septic System (TA-III) 1295 AOC YES NA
1089 Bldg. 6734 seepage pit (TA-III) 1295 AOC YES NA
1091 Bldg. 6720 Septic System (TA-II)d 1295 AOC NA NA
1093 Bldg. 6584 West Septic System (TA-III) 1295 AOC YES NA
1096 Bldg. 6583 Septic System (TA-V) 1295 AOC YES NA
1101 Bldg. 885 Septic System (TA-I) 1295 AOC YES NA
1105 Bldg. 6596 Drywell (TA-V) 1295 AOC YES NA
1111 Bldg. 6720 Drywell (TA-III) 1295 AOC YES NA
1112 Bldg. 6590 Reactor Sump Drywell, TA-V 1295 AOC YES NA
TNT TNT Site 1335 AOC YES NA

@nformation for shaded areas to be provided.
bAs detection limit high.

®Transferred to Kirtland Air Force Base.

dSite does not exist.




4.3.2 NFA Conceptual Site Model

Figure 4.3.2-1 presents the generic CSM for the NFA Sites that have been cleaned up to only
industrial or recreational risk levels. This generic CSM provides a visual presentation of site
exposure pathways at the sites that currently connect a source of contamination to possible
human and ecological receptors. A site-specific CSM is documented in greater detail for each
of the NFA Sites in the risk assessments presented in the NFA for each site. These risk
assessments demonstrate that the sites meet the current and projected future land uses which
were determined as discussed in the previous sections.

Description (Hazard Area Summary)

The NFA sites hazard areas are comprised of residual soil contamination that originated from
the SNL/NM operations. In some cases, characterization showed that the soils contained
residuals which were sufficient to pass a risk assessment assuming an industrial or recreational
land-use scenario. Other sites were remediated only to the industrial or recreational level. The
NFA sites are located in Technical Areas as well as in the more remote firing sites and large
explosive test areas. Risks to human health or the environment from these residuals are
minimal.

4.3.2.1 Primary and Secondary Sources

COCs at these sites are due to SNL/NM operations and occur as residual contaminants in
surface and subsurface soils, and include both inorganic constituents (metals and radionuclides)
and organic constituents.

4.3.2.2 Release Transport or Exposure Mechanisms

Transport and exposure pathways are addressed in the risk assessment presented for each of
the NFA Sites. The following information is generic in nature and can, for the most part, be
attributed in general to the NFA Sites.

The potential source of COCs at the sites is soil with residual levels of contamination. Wind,
water, and biota are natural mechanisms of transport for these COCs. For sites with surface
soil sources, some transport of contaminated soil by wind is possible. This is a minor transport
mechanism for subsurface sources.

Water at the sites is received as precipitation (rain or occasionally snow). The annual
precipitation for the area, as measured at Albuquerque International Sunport, is 8.1 inches and
will either evaporate at or near the point of contact, infiltrate into the soil, or form runoff. Both
run-on and runoff at most of the NFA Sites is not a potential transport mechanism for COCs due
to the limited rainfall within the area.

Water that infiltrates into the soil will continue to percolate through the soil until field capacity is

reached. COCs desorbed from the soil particles into the soil solution may be leached into the
subsurface soil with this percolation. Because the estimates of evapotranspiration for the KAFB
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area range from 95 to 99 percent of the annual rainfall, virtually all of the moisture associated
with infiltration is expected to evaporate. Groundwater at SNL/NM is deep, therefore, the
potential for COCs to reach groundwater through the unsaturated zone above the water table is
very limited.

Biota uptake and food chain transfer for COCs vary at the NFA Sites depending on vegetation,
and size of the site.

The COCs include both inorganic and organic analytes. The inorganic COCs are elemental in
form and therefore are generally not considered to be degradable. Radiological COCs,
however, undergo decay to stable isotopes or radioactive daughter elements. Other
transformations of inorganic constituents may include changes in valence (oxidation/reduction
reactions) or incorporation into organic forms (e.g., the conversion of selenite or selenate from
soil to seleno-amino acids in plants). The rate of such processes will be limited by the arid
environment at this site. Degradation processes for organic COCs may include photolysis,
hydrolysis, and biotransformation. Photolysis requires light, and therefore takes place in the air,
at the ground surface, or in surface water. Hydrolysis includes chemical transformations in
water and may occur in the soil solution. Biotransformation (i.e., transformation due to plants,
animals, and microorganisms) may occur; however, biological activity may be limited by the arid
environment at this site.

Table 4.3.2-1 summarizes the fate and transport processes that may occur. COCs at these
sites occur as residual contaminants in surface and subsurface soils, and include both inorganic
constituents (metals and radionuclides) and organic constituents.

Table 4.3.2-1
Summary of Fate and Transport at the NFA Sites

Transport and Fate Mechanism Existence at the NFA Site Significance
Wind Yes (for surface soils) Low to moderate
Surface runoff No None
Migration to groundwater No None
Food chain uptake Varies Low to high
Transformation/degradation Yes Low to moderate

4.3.2.3 Temporary Barriers and Controls

Sites cleaned up to industrial or recreational risk levels do not contain any temporary barriers or
controls.

4.3.2.4 Remediation, Mitigation and Other Interventions

A variety of cleanup activities have already been completed at the sites which meet industrial or
recreational risk levels. The details of these activities are included in the NFA document for the
individual site.
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4.3.2.5 Receptors

The potential current and future human health receptors for each site were established based
on the “Baseline for Future Use Options” (DOE et al. September 1995). For SNL, the potential
receptors included industrial, recreational, and residential land users. The industrial and
recreational land uses were the most predominant. However, for all sites a residential receptor
was evaluated for comparison purposes. For a detailed description of the potential receptors at
the sites refer to the individual NFA documents.

As described in detail in “Predictive Ecological Risk Assessment Methodology, Environmental
Restoration Program, Sandia National Laboratories, New Mexico” (IT July 1998) the ecological
receptors include, a nonspecific perennial plant was selected as the receptor to represent plant
species at the site. The deer mouse (Peromyscus maniculatus) and the burrowing owl
(Speotyto cunicularia) were used to represent wildlife use. Because of its opportunistic food
habits, the deer mouse was used to represent a mammalian herbivore, omnivore, and
insectivore. The burrowing owl was used to represent a top predator at this site.
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5.0 VARIANCE DISCUSSION

There are two variances between the end state that is expected to result from the presently
scheduled ER work and the appropriate risk-based end state. These variances concern the
MWL and groundwater, are shown in Table 5-1, and are discussed below. Potential future
variances may occur at individual sites that have not yet been approved by the NMED. Since
risk-based end states have driven cleanup levels for nearly ten years at SNL/NM, and have
been applied to all major cleanups, any variance is expected to be minimal.

SNL/NM has worked closely with the NMED to develop the risk-based “one-pass” process
described in Section 1.3. This process is tied directly to the risk-based future land uses that
were determined with stakeholder input. The “one-pass” process has been successfully
implemented, thus avoiding any major variances between the planned end state and the risk-
based end state.

For sites that have been removed from SNL/NM’s RCRA permit, the current state is exactly the
risk-based end state. The four sites that have a small amount of fieldwork remaining (Sites 8,
58, 68, and 91) but have regulatory concurrence with the cleanup approach, are in essentially
the same situation. Although there is always the possibility of surprises in the field, these
cleanups have been planned on the basis of preliminary site characterization data, and thus are
fairly well defined.

Instances where the actual cleanup level attained at a site exceeded the target industrial or
recreational level may have occurred because of the use of heavy equipment for soil removal,
or the recalculation of residential risk, per new NMED guidance. This unintended result is
beneficial since it reduces the amount of stewardship required in the future.

The CWL remediation is complete except for handling the waste and installing a soil cover,
which is scheduled to be completed in 2004 and 2005, respectively. The current state is,
therefore, very nearly the end state. The post-closure requirements for the CAMU are being
finalized with the regulators, and the responsibility for compliance is being transitioned to a
permanently funded department of SNL.

Mixed Waste Landfill

This site is currently in the CMS stage and may be required to do more fieldwork than is
consistent with the RBES. The RBES for the MWL is to do NFA with ICs (and performance
monitoring). Since this alternative was proposed to the regulators in 1998 and rejected, the
preferred alternative selected by DOE/SNL from the CMS is a vegetative cover. This cover will
consist of a minimum of three feet of soil with native vegetation. A vegetative cover with a
bio-intrusion barrier is also being considered. The scope, cost estimates, and schedule for
these alternatives are discussed in detail in the CMS (SNL/NM May 2003d). The scope, cost,
and schedule for these alternatives for the MWL are shown in Table 5-1.
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Table 5-1
Variance Table for the Risk-Based End State at SNL/NM
Barriers in

Alternative Description of Variances Impacts (in terms of Scope, Cost, Schedule and Risk) | Achieving RBES Recommendations
The MWL Risk- Although the regulators have not | Estimated total costs of these alternatives are: The regulators Allow the NMED to
Based End State yet selected the alternative for have verbally make their own
(RBES) is No the MWL, NFA (the RBES) is NFA with ICs alternative :$1,772,882 informed decision on the MWL
Further Action unlikely to be selected. Based on DOE/SNL that the | alternative, and accept
(NFA) with the recently completed Corrective | Vegetative cover: $4,335,274. RBES (NFA with their decision.
Institutional Controls | Measures Study for the MWL, the ICs) is
(ICs). This DOE/SNL have proposed a Vegetative cover with bio-intrusion barrier unacceptable.
alternative would vegetative cover as the preferred :$7,096,859. Community
require performance | alternative for the MWL. The activism and

monitoring.

vegetative cover with bio-
intrusion barrier alternative is also
being considered by the
regulators.

Any of these three alternatives could be implemented
in FY05 once a regulatory decision has been made.
Monitoring for all alternatives will continue
indefinitely.

Risk for the NFA with IC's alternative is
Transportation:

Injuries: 1.8E-2; Fatalities: 4.9E-4
Implementation:

Injuries: 9.5E-2; Fatalities: 2.4E-3

Risk for the vegetative cover alternative is
Transportation:

Injuries: 4.9E-2; Fatalities: 1.3E-3
Implementation:

Injuries: 2.6E-1; Fatalities: 3.2E-3

Risk for the vegetative cover with bio-intrusion barrier
alternative is:

Transportation:

Injuries: 2.5E-1; Fatalities: 6.6E-3
Implementation:

Injuries: 3.2E-1; Fatalities: 3.5E-3

political pressure
are unlikely to
allow the RBES to
be selected.

Refer to footnotes at end of table.
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Variance Table for the Risk-Based End State at SNL/NM

Table 5-1 (Concluded)

Alternative

Description of Variances

Impacts (in terms of Scope, Cost, Schedule and Risk)

Barriers in
Achieving RBES

Recommendations

The Risk-Based
End State Vision
assumes that only
long-term
monitoring would be
performed, and that
the site boundary
would be the point
of compliance for
contaminants in
groundwater. The
RBES clean up
goals within the
KAFB site boundary
would be based on
land-use
expectations of
industrial or
recreational.

The Current Cleanup Baseline
End State assumes that all
groundwater contaminated by
Sandia National Laboratories
activities must ultimately be
remediated in a manner
consistent with current
environmental regulations and
existing permit agreements. The
impacted groundwater body is
assumed the point of compliance
and MCLs must be met.
Monitoring wells are already in
place at these locations.

New well installations would be required to implement
this RBES solution.

To install 20 wells at the KAFB site boundary: $2.4M
To monitor the site boundary wells, performance wells
and background wells: $450K/year including period
well replacements due to declining water levels.

The installation of these wells would take several
years, before compliance monitoring could begin.

The Risk-Based
End State Vision
is not consistent
with Federal and
State
environmental
regulations and
existing
agreements in
terms of onsite
cleanup of
groundwater. The
Risk-Based End
State is contrary
to enforcement
documents signed
by the DOE,
Sandia National
Laboratories, the
U.S. Environment
al Protection
Agency, and the
New Mexico
Environment
Department.

Long-term monitoring
will be considered as
part of the Corrective
Measures Evaluation.
However, the regulator
has already expressed
an objection to that
alternative. If EM-1
requires this remedy,
consultation with the
state regulators, the
EPA Region 6, and the
New Mexico public
should be pursued
before the Corrective
Measures Evaluation is
complete.

DOE
EPA

IC
KAFB
MWL
NFA
RBES
SNL/NM

= U.S. Department of Energy.

= U.S. Environmental Protection Agency.
Institutional Control.

Kirtland Air Force Base

Mixed waste landfill.

= No further action.

= Risk-Based End State.

= Sandia National Laboratories/New Mexico.




Groundwater

A variance will probably occur for groundwater, where the cleanup must meet MCLs and not
risk-based levels. The RBES point of compliance is assumed to be at the KAFB site boundary,
and not the point of impact, where monitoring wells are currently in place. The RBES cleanup
goals within the site boundary would be based on expectations of industrial or recreational land
use. Compliance at the site boundary would require nearly 20 new wells. Permission to place
new wells on KAFB property would need to be obtained before fieldwork could begin. The
estimated scope, schedule, and cost of this variance is summarized in Table 5-1.

The currently planned end state vision for groundwater is based on a preliminary technology
survey and verbal discussions with the regulator. A Corrective Measures Evaluation will be
delivered to the regulator and public in September 2005. If MNA is chosen as the corrective
measure, and no additional remediation is required, then the current state will differ little from
the end state vision.

The Current Cleanup Baseline End State assumes that all groundwater contaminated by
SNL/NM activities must ultimately be remediated in a manner consistent with current
environmental regulations and existing permit agreements. The impacted groundwater body is
assumed the point of compliance. The RBES Vision, therefore, is not consistent with federal
and state environmental regulations and existing agreements in terms of on-site cleanup of
groundwater. The RBES is contrary to enforcement documents signed by the DOE, SNL/NM,
the EPA, and the NMED.

Other Issues

Sites and AOCs under active use that have not yet been cleaned up will remain a liability for
SNL/NM and the DOE. The main sites under active use are the Long Sled Track (Site 83),
Short Sled Track (Site 84), and the Gun Facility (Site 240). While these sites remain
environmental liabilities, they are also considerable DOE assets because of their test
capabilities. The AOCs under active use are all septic systems that will ultimately be
decommissioned along with the facilities they support.

A final issue is the use of preliminary transition guidance or process between EM and NNSA as
ER fieldwork is completed and the ER Project attempts to define and transfer stewardship
responsibilities to NNSA. SNL/ER has attempted to bridge this gap by beginning to transition
responsibilities internally to a permanently funded SNL/NM department. The majority of the
long term environmental stewardship function will be performed by SNL/NM’s Environmental
Management department.

AL/6-04/WP/SNL04:R5447 Final.doc 5-4 840857.04.09 06/16/04 4:57 PM



6.0 REFERENCES

Baker, D.A., and J.K. Soldat, 1992. “Methods for Estimating Doses to Organisms from
Radioactive Materials Released into the Aquatic Environment,” PNL-8150, Pacific Northwest
Laboratory, Richland, Washington.

Bartolino, J.R., and J.C. Cole, 2002. “Ground-Water Resources of the Middle Rio Grande
Basin” U.S. Geological Survey Circular 1222.

Community Resource Information Office, March 2002. “Community-Based Long-Term
Environmental Stewardship Task Group Report” Department of Energy/Sandia National
Laboratories Community Resources Information Office, Albuquerque, NM.

Dettmers, D. and R. Wymore, October 2003. “Sandia National Laboratories TA-V Groundwater
Remediation Sampling and Analysis Plan” North Wind Inc, Idaho Falls, Idaho, NW-ID-2003-072
Revision 0.

Dinwiddie, R.S. (New Mexico Environment Department), September 1997. Letter to M.J.
Zamorski (U.S. Department of Energy), “Request for Supplemental Information: Background
Concentrations Report, SNL/KAFB.” September 24, 1997.

DOE, see U.S. Department of Energy.
EPA, see U.S. Environmental Protection Agency.

Goering, T.J., G.M. Haggerty, D.V Hart, and J.L. Peace, December 2002. “Mixed Waste Landfill
Groundwater Report, 1990 through 2001, Sandia National Laboratories, Albuquerque, New
Mexico,” SAND Report SAND2002-4098

Ho, C., August 2003. “Survey of Subsurface Treatment Technologies for Environmental
Restoration Sites at Sandia National Laboratories, New Mexico” Sandia National Laboratories,
Albuquerque, NM SAND2003-2880.

Hoagland, S. and R. Della-Russo, February 1995. “Cultural Resources Investigation for Sandia
National/New Mexico, Environmental Restoration Program, Kirtland Air Force Base, New
Mexico,” Butler Service Group, Albuguerque, New Mexico.

International Atomic Energy Agency (IAEA), 1992. “Effects of lonizing Radiation on Plants and
Animals at Levels Implied by Current Radiation Protection Standards,” Technical Report Series
No. 332, International Atomic Energy Agency, Vienna, Austria.

Interstate Technology and Regulatory Cooperation Work Group (ITRC) , 2002. “Technical and
Regulatory Guidance for In Situ Bioremediation in Groundwater,” 129 pp.

IT Corporation (IT), May 1998. “Ecological Risk Assessment Validation Study Work Plan,” IT
Corporation, Albuquerque, New Mexico.

AL/6-04/WP/SNL04:R5447 Final.doc 6-1 840857.04.09 06/16/04 4:57 PM



IT Corporation (IT), July 1998. “Predictive Ecological Risk Assessment Methodology,
Environmental Restoration Program, Sandia National Laboratories, New Mexico,”
IT Corporation, Albuguerque, New Mexico.

IT Corporation (IT), July 1998. “Predictive Ecological Risk Assessment Methodology,
Environmental Restoration Program, Sandia National Laboratories, New Mexico,”
IT Corporation, Albuquerque, New Mexico.

IT Corporation (IT), July 1999. “Results of the Ecological Risk Assessment Validation Study,”
IT Corporation, Albuguerque, New Mexico.

IT, see IT Corporation.
ITRC, see Interstate Technology and Regulatory Cooperation Work Group.

National Oceanographic and Atmospheric Administration (NOAA), 1990. Local Climatological
Data, Annual Summary with Comparative Data, Albuquerque, New Mexico.

NOAA, see National Oceanographic and Atmospheric Administration.

Oak Ridge National Laboratory, 2003. “Risk Assessment Information System,” electronic
database maintained by Oak Ridge National Laboratory, Oak Ridge, Tennessee.

Peace, J.L, T.J. Goering, and M.D. McVey, September 2002. “Report of the Mixed Waste
Landfill Phase 2 RCRA Facility Investigation, Sandia National Laboratories, Albuquerque,
New Mexico.” SAND Report SAND2002-2997

Sample, B.E., and G.W. Suter Il, 1994. “Estimating Exposure of Terrestrial Wildlife to
Contaminants,” ES/ER/TM-125, Oak Ridge National Laboratory, Oak Ridge, Tennessee.

Sandia National Laboratories/New Mexico (SNL/NM), September 1990. “Report of the Phase 1
RCRA Facility Investigation of the Mixed Waste Landfill,” Environmental Impact and Restoration
Division, Sandia National Laboratories/New Mexico, Albuquerque, New Mexico.

Sandia National Laboratories/New Mexico (SNL/NM), December 1992. “Chemical Waste
Landfill Final Closure Plan and Postclosure Permit Application,” Sandia National Laboratories,
Albuquerque, New Mexico, amended January 2003.

Sandia National Laboratories/New Mexico (SNL/NM), November 1993. “Chemical Waste
Landfill—Unsaturated Zone Contaminant Characterization Report,” Sandia National
Laboratories, Albuguerque, New Mexico.

Sandia National Laboratories/New Mexico (SNL/NM), February 1994. “Potential and Relevant
Applicable Standards, Appendix B in Program Implementation Plan for Albuquerque Potential
Release Sites,” Environmental Restoration Program, Department of Energy, Albuquerque
Operations Office.

Sandia National Laboratories/New Mexico (SNL/NM), March 1994. “Site-Wide Hydrogeologic

Characterization Project Calendar Year 1993 Annual Report” Environmental Restoration
Project, Sandia National Laboratories, Albuquerque, New Mexico.

AL/6-04/WP/SNL04:R5447 Final.doc 6-2 840857.04.09 06/16/04 4:57 PM



Sandia National Laboratories/New Mexico (SNL/NM), March 1995. “Site-Wide Hydrogeologic
Characterization Project Calendar Year 1994 Annual Report” Environmental Restoration
Project, Sandia National Laboratories, Albuquerque, New Mexico.

Sandia National Laboratories/New Mexico (SNL/NM), October 1995. “CWL Groundwater
Assessment Report,” Sandia National Laboratories, Albuquerque, New Mexico.

Sandia National Laboratories/New Mexico (SNL/NM), March 1996. “Site-Wide Hydrogeologic
Characterization Project Calendar Year 1995 Annual Report” Environmental Restoration
Project, Sandia National Laboratories, Albuquerque, New Mexico.

Sandia National Laboratories/New Mexico (SNL/NM), September 1997. “Class Il Permit
Modification for the Management of Hazardous Remediation Wastes in the Corrective Action
Management Unit, Technical Area lll, Sandia National Laboratories/New Mexico Environmental
Restoration Project,” as modified, Sandia National Laboratories, Albuquerque, New Mexico.

Sandia National Laboratories/New Mexico (SNL/NM), February 1998a. “RESRAD Input
Parameter Assumptions and Justification,” Environmental Restoration Project, Sandia National
Laboratories, Albuguerque, New Mexico.

Sandia National Laboratories/New Mexico (SNL/NM), February 1998b. “Site-Wide
Hydrogeologic Characterization Project, 1995 Annual Report, Revised February 1998,”
Environmental Restoration Project, Sandia National Laboratories, Albuquerque, New Mexico.

Sandia National Laboratories/New Mexico (SNL/NM), June 1998. Environmental Restoration
(ER) Project “Responses to NMED Technical Comments on the Report of the Mixed Waste
Landfill Phase 2 RCRA Facility Investigation, June 15, 1998.”

Sandia National Laboratories/New Mexico (SNL/NM), May 2000. “Chemical Waste Landfill
Vapor Extraction Voluntary Corrective Measures Final Report,” Sandia National Laboratories,
Albuquerque, New Mexico.

Sandia National Laboratories/New Mexico (SNL/NM), August 2000. “Risk-Based Approach for
Excavation and Backfilling of the Chemical Waste Landfill,” Sandia National Laboratories,
Albuquerque, New Mexico.

Sandia National Laboratories/New Mexico (SNL/NM), February 2001. “Draft Long-Term
Monitoring Strategy for Groundwater,” Environmental Restoration Project, Sandia National
Laboratories, Albuguerque, New Mexico.

Sandia National Laboratories/New Mexico (SNL/NM), August 2001. “Draft Long-Term
Environmental Stewardship Plan” Environmental Restoration Project, Sandia National
Laboratories, Albuguerque, New Mexico.

Sandia National Laboratories/New Mexico (SNL/NM), December 2001. “Mixed Waste Landfill
Corrective Measures Study Workplan,” Environmental Restoration Project, Sandia National
Laboratories, Albuguerque, New Mexico, December 19, 2001.

Sandia National Laboratories/New Mexico (SNL/NM), May 2002. “Class Il Permit Modification

Request for Temporary Unit Treatment Operations at the Corrective Action Management Unit,
Technical Area lll,” Revision 2, Sandia National Laboratories, Albuquerque, New Mexico.

AL/6-04/WP/SNL04:R5447 Final.doc 6-3 840857.04.09 06/16/04 4:57 PM



Sandia National Laboratories/New Mexico (SNL/NM), June 2002. “Class 2 Permit Modification
Request for Low Temperature Thermal Desorption Treatment Operations at the Corrective
Action Management Unit, Technical Area Ill,” Environmental Restoration Project, Sandia
National Laboratories, Albuquerque, New Mexico.

Sandia National Laboratories/New Mexico (SNL/NM), October 2002. “Closure Plan for the
Corrective Action Management Unit, Technical Area lll, Sandia National Laboratories/

New Mexico Environmental Restoration Project,” Sandia National Laboratories, Albuquerque,
New Mexico.

Sandia National Laboratories/New Mexico (SNL/NM), April 2003. “Chemical Waste Landfill —
Landfill Excavation Voluntary Corrective Measure — Final Report,” Sandia National Laboratories,
Albuquerque, New Mexico.

Sandia National Laboratories/New Mexico (SNL/NM), May 2003a. “Chemical Waste Landfill
Corrective Measures Study,” Sandia National Laboratories, Albuquerque, New Mexico

Sandia National Laboratories/New Mexico (SNL/NM), May 2003b. “Chemical Waste Landfill
Remedial Action Proposal,” Sandia National Laboratories, Albuquerque, New Mexico.

Sandia National Laboratories/New Mexico (SNL/NM), May 2003c. “Chemical Waste Landfill
Post-Closure Care Plan and Permit Application,” Sandia National Laboratories, Albuquerque,
New Mexico.

Sandia National Laboratories/New Mexico (SNL/NM), May 2003d. “Mixed Waste Landfill
Corrective Measures Study Final Report” Environmental Restoration Project, Sandia National
Laboratories, Albuguerque, New Mexico.

Sandia National Laboratories/New Mexico (SNL/NM), June 2003a. “Post-Closure Care Plan for
the Corrective Action Management Unit, Technical Area lll, Sandia National Laboratories/

New Mexico Environmental Restoration Project,” Sandia National Laboratories, Albuquerque,
New Mexico.

Sandia National Laboratories/New Mexico (SNL/NM), June 2003b. “Tijeras Arroyo
Groundwater Investigation Work Plan (Version 3)” Environmental Restoration Project, Sandia
National Laboratories, Albuquerque, New Mexico.

Sandia National Laboratories/New Mexico (SNL/NM), July 2003. “Risk Assessment for
Corrective Action Management Unit,” Sandia National Laboratories, Albuquerque, New Mexico.

Sandia National Laboratories/New Mexico (SNL/NM), October 2003. “Long Term
Environmental Stewardship Transition Plan.” Environmental Restoration Project, Sandia
National Laboratories, Albuquerque, New Mexico.

Sandia National Laboratories/New Mexico (SNL/NM), December 2003. “Resource
Conservation and Recovery Act Closure Report for the Corrective Action Management Unit,
Technical Area lll,” Sandia National Laboratories, Albuquerque, New Mexico.

SNL/NM, see Sandia National Laboratories/New Mexico.

AL/6-04/WP/SNL04:R5447 Final.doc 6-4 840857.04.09 06/16/04 4:57 PM



Thompson, B.M., and G.J. Smith, 1985. “Investigation of Groundwater Contamination Potential
at Sandia National Laboratories, Albuquerque, New Mexico,” in Proceedings of the Fifth DOE
Environmental Protection Information Meeting, Albuquerque, New Mexico, November 6-8, 1984,
CONF 841187, pp. 531-540.

U.S. Department of Energy (DOE), September 1987a. Draft Comprehensive Environmental
Assessment and Response Program. Phase 1: Installation Assessment, Department of
Energy, Washington, DC.

U.S. Department of Energy (DOE), September 1987b. Hazard Ranking System and Modified
Hazard Ranking System Scores for Sandia National Laboratories — Albuquerque. Appendix C
in Draft Comprehensive Environmental Assessment and Response Program. Phase 1:
Installation Assessment, Department of Energy, Washington, DC.

U.S. Department of Energy (DOE), 1995. “Hanford Site Risk Assessment Methodology,”
DOE/RL-91-45 (Rev. 3), U.S. Department of Energy, Richland, Washington.

U.S. Department of Energy (DOE), March 1996. “Environmental Assessment of the
Environmental Restoration Project at Sandia National Laboratories/New Mexico,” Kirtland Area
Office, U.S. Department of Energy, Albuquerque, New Mexico.

U.S. Department of Energy (DOE), May 1999, Decision-Making Framework Guide for the
Evaluation and Selection of Monitored Natural Attenuation Remedies at Department of Energy
Sites, Office of Environmental Restoration, http://web.em.doe.gov/framework/.

U.S. Department of Energy (DOE), U.S. Air Force, and U.S. Forest Service, September 1995.
“Workbook: Future Use Management Area 2,” prepared by the Future Use Logistics and
Support Working Group in cooperation with U.S. Department of Energy Affiliates, the U.S. Air
Force, and the U.S. Forest Service.

U.S. Department of Energy (DOE), U.S. Air Force, and U.S. Forest Service, “Handbook:
Baseline for Future Use Options” June 1995. “Workbook: Future Use management Area 2”
September 1995; “Workbook: Future Use Management Area 1, Sector P The Withdrawn Area”
October 1995; “Workbook: Future Use Management Areas 3,4,5, and 6” January 1996;
“Workbook: Future Use Management Area 7” March 1996; all prepared by Keystone
Environmental and Planning for the Future Use Logistics and Support Working Group in
cooperation with Department of Energy Affiliates, the U.S. Air Force and the U.S. Forest
Services.

U.S. Environmental Protection Agency (EPA), April 1987. RCRA Facility Assessment Draft
Report, “Final RCRA Facility Assessment Report of Solid Waste Management Units at Sandia
National Laboratories Albuquerque, New Mexico,” Environmental Protection.

U.S. Environmental Protection Agency (EPA), 1989. “Risk Assessment Guidance for
Superfund, Vol. I: Human Health Evaluation Manual,” EPA/540-1089/002, Office of Emergency
and Remedial Response, U.S. Environmental Protection Agency, Washington, D.C.

U.S. Environmental Protection Agency (EPA), 1991. “Risk Assessment Guidance for

Superfund, Volume |: Human Health Evaluation Manual (Part B),” Office of Emergency and
Remedial Response, U.S. Environmental Protection Agency, Washington, D.C.

AL/6-04/WP/SNL04:R5447 Final.doc 6-5 840857.04.09 06/16/04 4:57 PM



U.S. Environmental Protection Agency (EPA), August 1993. Module IV of RCRA Permit No
NM 58901105189. EPA Region 6, issued to Sandia National Laboratories, Albuquerque,
New Mexico.

U.S. Environmental Protection Agency (EPA), 1997a. “Health Effects Assessment Summary

Tables (HEAST), FY 1997 Update,” EPA-540-R-97-036, Office of Research and Development
and Office of Solid Waste and Emergency Response, U.S. Environmental Protection Agency,

Washington, D.C.

U.S. Environmental Protection Agency (EPA), 1997b. “Ecological Risk Assessment Guidance
for Superfund: Process for Designing and Conducting Ecological Risks,” Interim Final,
U.S. Environmental Protection Agency, Washington, D.C.

U.S. Environmental Protection Agency (EPA), 1998. “Guidelines for Ecological Risk
Assessment,” EPA/630/R-95/002F, Risk Assessment Forum, U.S. Environmental Protection
Agency, Washington, D.C.

U.S. Environmental Protection Agency (EPA), September 1998. Technical Protocol for
Evaluating Natural Attenuation of Chlorinated Solvents in Ground Water, EPA/600/R-98/128,
http://www.clu-in.org/download/remed/protocol.pdf.

U.S. Environmental Protection Agency (EPA), April 1999. Use of Monitored Natural
Attenuation at Superfund, RCRA Corrective Action, and Underground Storage Tank Sites,
OSWER Directive 9200.4-17P, http://www.epa.gov/swerust1/directiv/d9200417.pdf.

U.S. Environmental Protection Agency (EPA), 2002a. “Region 9 Preliminary Remediation Goals
(PRGs) 2002,” electronic database maintained by Region 9, U.S. Environmental Protection
Agency, San Francisco, California.

U.S. Environmental Protection Agency (EPA), 2002b. “Risk-Based Concentration Table,”
electronic database maintained by Region 3, U.S. Environmental Protection Agency,
Philadelphia, Pennsylvania.

U.S. Environmental Protection Agency (EPA), 2002c. “Region 6 Preliminary Remediation Goals
(PRGs) 2002,” electronic database maintained by Region 6, U.S. Environmental Protection
Agency, Dallas, Texas.

U.S. Environmental Protection Agency (EPA), 2003. Integrated Risk Information System (IRIS)
electronic database, maintained by the U.S. Environmental Protection Agency, Washington D.C.

U.S. Environmental Protection Agency (EPA), March 2003. Biosparging,
http://www.epa.gov/swerust1/cat/biosparg.html.

Whicker, F.W., and V. Schultz, 1982. Radioecology: Nuclear Energy and the Environment,
Volume I, CRC Press, Boca Raton, Florida.

Wiedemeier, T.H., J.T. Wilson, K.H. Kampbell, R.N. Miller, J.E. Hansen, 1999. “Technical
Protocol for Implementing Intrinsic Remediation with Long-Term Monitoring for Natural
Attenuation of Fuel Contamination Dissolved in Groundwater,” Volume |, Revision 0, Air Force
Center for Environmental Excellence, Brooks Air Force Base, S.A., Texas.

AL/6-04/WP/SNL04:R5447 Final.doc 6-6 840857.04.09 06/16/04 4:57 PM



Yu, C., AJ. Zielen, J.-J. Cheng, Y.C. Yuan, L.G. Jones, D.J. LePoire, Y.Y. Wang, C.O. Loureiro,
E. Gnanapragasam, E. Faillace, A. Wallo Ill, W.A. Williams, and H. Peterson, 1993. “Manual for
Implementing Residual Radioactive Material Guidelines Using RESRAD,” Version 5.0.
Environmental Assessment Division, Argonne National Laboratory, Argonne, lllinois.

Zamorski, M.J. (U.S. Department of Energy), December 1997. Letter to R.S. Dinwiddie

(New Mexico Environment Department), “Department of Energy/Sandia National Laboratories
Response to the NMED Request for Supplemental Information for the Background
Concentrations of Constituents of Concern to the Sandia National Laboratories/New Mexico
Environmental Restoration Project and the Kirtland Air Force Base Installation Restoration
Program Report.” December 3, 1997.

AL/6-04/WP/SNL04:R5447 Final.doc 6-7 840857.04.09 06/16/04 4:57 PM



APPENDIX A
Compliance Order on Consent



NEW MEXICO ENVIRONMENT DEPARTMENT |

STATE OF NEW MEXICO
| IN THE MATTER OF ) COMPLIANCE ORDER
) 'ON CONSENT '
THE UNITED STATES DEPARTMENT OF ) "PURSUANT TO
" ENERGY AND SANDIA CORPORATION, ) THE NEW MEXICO
SANDIA NATIONAL LABORATORIES, ) HAZARDOUS WASTE
BERNALILLO COUNTY NEW MEXICO ) ACT, § 74-4-10
) :
)

RESPONDENTS.

April 29,2004



SNL Consent Order |

i

_ \ April 29, 2004
TABLE OF CONTENTS o :
I INTRODUCTION..crismmmmmsssessssssmssssssssesses 1
. FINDINGS OF FACT AND CONCLUSIONS OF LAW . R 3
[LA.  FINDINGS OF FACT crismrermrensssmmsise S I TSE Y 3
TLA.L.  The PATHES coovicosocssersserssssiessesssssssssssssssisssss s sssssnsessss et 53
ILA.2. Facility ...coconcreenens TS UUUUULIL SRR et s ans L3
I.A.3. Facility Operations.......c..c.... oo rreveneraenesersrens SVETR T TSNS s K RRDRSEL SO
- ILA4. Waste IIANAZEMEME . ereorvvsreresssssssesssssssssisssssstasissss s s s S e 4
LA.5. Polychlorinated BIpREnyIS oireisirserssessssssssmssssssssemsess s JERETUR TSI L
"ILA.6.  Releases of CONAMINANES 1. ecvveesnnrnsssrnrssesssrssrsssesesoseces JSTUIURIUIR P 7
ILA7. Regulatory History of the Facility i e e
1L.A.8.  Procedural History of Consent Order iR e a s e 11
e T [ LT 0. 7N T —————— 12
[L  GENERAL PROVISTONS oo e 14
LA,  PURPOSES AND SCOPE OF CONSENT ORDER .....cce. eeeesbesssssssise s ssssns 14
BN 100 €8 (o) T ———————— .14
s SRR ¢ V) (1€ JU— OSSO —— 18
IIL.D. JURISDICTION ..ocoiersernsssssssanssnsassesssnsarsnsssenssosssssserssnsss .18
HLE.  TERM OF CONSENT ORDER wocorimmmmssssmsssemsssmsssmpssststessssiesees 1 |
TILE.1. Effctive Date .cooirrerermsimmmmsssmssesemssmsimssmnssi s coeenss reereesessssenernnnnns e 19
CIILE.2.  Termination Date ....occnsiciinrenecsnes 19
IILF. BINDING EFFECT ..ovvrerecercresssssssssssssssssssssssssssssssssns oo R e 19
HLG.  STIPULATED PENALTIES ooirscrssrsmne - , .20
IILG.1. General Process and NOtCE ...ooocieriermsriissmssmssmssssssssmssessseceeess remenenesessabesensnasens 20
TIL.G.2. Stipulated Penalty ATNOUDES...esvvssesersesspemssssssssssssssssssesmsmas s sssrniss e ssssnsssssessfonniess 20
IIL.G.3. Revisions to Specifications or Schediiles ......ccovenee eeveemanssasrinn trrreeeae e e eanes e 21
[I1.G.4. Procedure for Payment............ e eeeeeeresestesseebeeerenaseseatearnes e st s s sas e ns reeeieereesernenens 21
TILG.5. OISt crvrennrrmssreersessmssmssssesessenesssmmsssessss s simsssssnssienss rereeereerreneeneaens reverererereeeaennanes 22
[ILG.6.  RESEIVALOM coovervssmmsensssssssssssssmsssssssesssssss s reerseeseseenrisacsebsesnsnasnesss 22
T = (e 3 7% ). ——————— 22
. TILH.1.. General........... ST O PO S 22
MLH.2. Examples of FOrce Majeure .....coocuerumiimssemsesssssimismeneenseees reeesereensssesresssassnasansaziess 22
ILH.3. Procedure for Claiming FOrCe MAJOUIE ..uuveiierumsimssessenssiasismsmesissenssins s .23



ILL
HLLL
ILL2.
1IL.13.
IL.14.

CHLLS.
TILLG.

L.
LI
IILT2.

IIILK.

LJILKT

TIIK.2.
TILK.3.

ILL.

II.M.

CHIM.1.
III.M.2.

ITLN.
IILO.
IIL.P.
ILQ.
ILR.
TILS.
TLT.
IILU.
LY.

III W.

LWL
MLW.2.
TILW.3.
LW 4.
TILW.5.
ILW.6.

SNL Consent Order
Apr11 29, 2004,

DISPUTE RESOLUTION. cocccversrosiesssssersssssesesessessssssssssssssssssssssssssssses w23
Informal Negotiations......cccceevervenns reereereeeeseeeesesaeaneans feeeeensresnes e S aeas 23
Tier 1 NegOHAtONS ..c.verrreerivetrsiesnesssiscisiosenni s ininins et TR .24
Tier 2 Negotiations .coveeveeeeeenersnesssionineacs et e et se e e .24
THET 3 NEGOHALIOMS .veererverueecaneuenierreseesesssess st ssssssstessesessss st s st sesssnsss s .24
Other REMEAIES. ..ueeneveeerricreniitiesie e s sttt st s 24
Extension of Deadlines ........cccoeveneence derererersre b e et sttt sh e ebe s et vereverirnenenne 25
MODIFICATION weovvcheeeseumsssssssssssssssssssssssssssssssssassssissssssss eviesssmnerssssmmnessenss 25
Procedures for Modifying any Provision of the Consent Order ................ et 25
Provisions Govemlng Extensmns of T1me ....... _..; ...... rerereeeeaeens reerereerarreeseeternnaanee 25
. COMPLIANCE WITH APPLICABLE LAWS .............. 25 " :
Genera]lY---------~-------------------------------e.:.-::_:.-,:.-;‘:-_:._-;_-,:..::_-.r:;.-:,:-.-..-:--'::;‘;:..-,;:_-,;,-.:.:.:_-_.--.-:.-.:-:.-.-:’_-s.,.-;-.;.-:,..-.-,---.---.~.-.ﬁ-._-.-.:.\:2.5..1-f:. i
Atomic Energy Act, as amended .................. e 26
Anfi-Deficiency Act.......c.cceenneen. terreeerereeenraeseranes feveeeserressesseenenearhesean reretiaseeeareennes
NOTICE TO PARTIES...;.‘.-.'...'."...-...........-.......~.'....-..'...-.;......v ...... Y 31
WORK PLANS AND SCHEDULES .....corerssseiueesiessssssosnsesss - —
General.....ccooveerieiiiiniceeienes eeeveas rerersentestenesetsrasseans e s ceeens 28
Time for Department ReVIEW woovreerereene. reverereeeeraees ettt eieiraraeteredestersas | 29
OFFSITE ACCESS..cotireresreesrsseiossissassassssssnssares essesberesresetesasatnenoranen S coasasenes e 29
ENTRY AND INSPECTION oo eeevesmnseniasosiinsessaness e 29"
" AVAILABILITY OF INFORMATION ebiisanssarannesensesentenansisasioine ; 230 -“.
RECORD PRESERVATION. vt ens eemsmmsessensssenisssin 30
 PENDING ACTIONS .ccucevmerrecsiviisimmmsinssbiisbinsssinismiinnsssssssssss renteirsiessenanansensesssenenie 30
STATE’S COVENANT NOT TO SUE........ tevevsreessavisesnisessasnravnisssissnssassassassanares U,
STATE’S RESERVATION OF RIGHTS eiiesiesessiissinssennesaseassiesiessanssssaressasssanaseé 317
ENFORCEMENT sreseessissiiinstarasestasasisisaserionsasasiiosensassnsnssnseissssted 32
RELATIONSHIP TO WORK COMPLETED ...... resereesinsassbaasasesbssissssnesssssassensnse 32
INTEGRATION WITH PERMIT . ..... E— reemsmssnesaisiins 33
 GENETAL..oeeeeeeiciie e eerrirre e e e b e e i e s rerrenneseeeennans e "..733
- Effect of Consent Order ON POIITIEL 1. vt i envevense et ense s s secseeessenessenasessensonsis .33
Modification of Permit.....ceiievieeierenicornenennans eeerrrereiebbreaerasesee e e rersarannenaene e 34
Renewal of Permit........... eeerieresiaessreinnenned eiereeerens SOOI . 35
Preservation of Procedural Rights ....cccocvvnmiiiiiiniiinin i i 35
 CONIIZENCIES. . ivururveererrreesecmasesstsissesinsersssssss s ssssasessieesnseas eeerreererererearaenseseees 35
ii



SNL Consent Order

- o B April 29, 2004
IL.X. SEVERABILITY ............................................. aesasrnsnaas eeeresereans 36
JILY.  LAND TRANSFER.ccosrmmmmsimssssrsisssmsssnmsss A O 1
CHLY.L Transfer of Facility Proper in Fee....c.inisnisiines st cnene f ..... veinnreeesres .36

JILY.2. Transfer of Control of Fac111ty Property to Another Federal Entlty .................. veenes. 38
IV. FACILITY INVESTIGATION woocomomsrrmrss R 41
VA, BACKGROUND oot » S
IV.B. PERCHLORATE SCREENING IN GROUNDWATER e _ cvevens 41 |
Iv.C. AREAS WITH GROUNDWATER CONTAM]NATION...._...,..............;..........._ 41

. IVD. MIXEDWASTE LANDFILL..cooouseseesnssanasnsnensesessncuensossencasssansrsneneas
IVE.  SEPTIC SYSTEMS woovocrrsersren r——— |
IV.F. OTHER SOLID WASTE MANAGEMENT UNITS AND AREAS OF
CONCERN s oeeeoeemeessesesses s 43
V. NEWLY IDENTIFIED SWMUS AOCS AND RELEASES......... ....... - Y 7
VI, . CORRECTIVE ACTION PROCESS ccccoummmmmssersivensnssssssmrn e 45
VIA.  INVESTIGATION WORK PLAN ccoorimerrssssreserssssrsssssassisssssssisin verennd5
VEB.  SITE INVESTIGATION..cccossrrevnie errresensnsiens 45
VLC.  INVESTIGATION REPORT ..overvcirinn s 45
VLD.  CORRECTIVE MEASURES EVALUATION ..oovrrsvsee — 45
VLE.  CORRECTIVE MEASUES IMPLEMENTATION..cccuvssee ST I
VLF.  INTERIM MEASURES WORK PLAN ...cooorrrsersesssene revsimsesmssessssssisssasioes 46
VLG, INTERIM MEASURES IMPLEMENTATION ..coroirmmivsmssssrssssssensss 46
VIH  ACCELERATED CLEANUP PROCESS wooesmusmsymsmmmstssmsssssssises 4.
VIH.l.  Voluntary Corrective Measures Work Plan.............. (USRI v S
“VLH.2.  Voluntary Corrective Measures Implementatlon ........... iveeieensneiesidiserniensennsenneest AT
* VLH.3. Voluntary Corrective Action WOrk Plan c...oooccecniicinninineninnns: N reeeniei. 48
‘ VI H.A4. Voluntary Correc’uve Action Implementation ........mwesmmeesmsiossersersasen: rreneeesenene 48
N 7 T2 TS — i 48

“"VIL1. Risk Assessment Report .....cocovrrernniiininnniiiessnnnns eeeartereessenit s bs s nar s sa st ... 48

iii



SNL Consent Order

) » : _ April 29, 2004
VIJ.  ECOLOGICAL RISK EVALUATION ..cconiiiniercrcnnnniesssasiseacrasssasesvassssssnsanaessenass 50
VLK. CLEANUP GOALS AND CLEANUP LEVELS .......... O rinsesieiens .50
VIK.1. GIOUNAWALET o evevenveeeeeeerersessossssesseseesearassssesasasassessisssones eevteeeeseeeaseeesssnnceianannrenin 50
VIK.2.  Soil Screening Levels and Cleanup Goal......c..ccuveuieevarenes reeresssensnen e tsasenesiiaes 92
VIK.3. Surface Water Cleanup LevelS...oniirnnrennnnas P T 52
VI.L. REQUESTS FOR VARIANCE FROM CLEANUP GOAL OR LEVEL ceeeens 52
\218 CORRECTIVE MEASURES wvvvoeerecsrssssssserssssssessessssssssssssnre w54
VILA.  EROSION CONTROL st st )
VILB: - INTERIMMEASURES, ..oppospispeseremeseesssassosssmtsesssessssn (A7 S
VILB.1. GENETA evevcveerereeeres e sieaens e rrvererrnnens ST, - S
VILB2. Interim Measures Work Plan ..o eecimencrninsenpeieiesnssencnncsas SRR, 7
VILB.3.  Interim Measures Implementation .......cccocweressrsesssssess rrereerennenas SN 1. B
_ VILB.4. . Emergency Interim Measures .......cccoeviemintinesmiseronsssnsinissssimassessnenes eeeens SR 1
VILB.5.  Interim Measures REPOTh........coviirrursrirsrssnsssessnessessssemscassssiis st snss s et sens 55
VIIL.C. CORR_ECTIVE MEASURES EVALUATION. .....ccccevruneneanees . , e 55
VILC.1. Corrective Measures Evaluation REpOTt ... i, 56 -
VII.C.2. .Cleanup Standards .....cccoevvsesisonneissinrenninns versrerernerereneaet sttt stansases eeerenernnnnanenanes 57
VIL.C.3.  Corrective Measures Evaluation Cntena ....... rteneeeretaaete et e e ke e se e saearenebeas 57
VIL.C.4. . Approval of Corrective Measures, Evaluatlon Report....;.’ ....... e e 587
" VILC.5.  Statement 0f Basis....coccemevercccssmnsesesininns ROV TTTU TS O OORRRIURE. 1
VIL.D. CORRECTIVE MEASURES IMPLEMENTATION ...... .59
VILD.1.  GENETAL.eoeeeereeeeeieessereeeieeresseseeseees s et s e s s s st e e s aab st e s s a e bb s s s s b e n e s s s e s e e n e e 59
VIL.D.2.  Corrective Measures ]mp]ementatlon Plan .......................... eieeiseeseestes e et e es 59
VIL.D.3. Health and Safety Plan........ccccovicitinnninnnnnnne teereeeseesen s feereeaareesene e 60 .
VILD.4. Commuinity Relations ....cc.cc.cev.. ST reeeerneressesssnsansessessssnsaess 00
VILD.5.  Progress REPOTES c..cocuvemmmminisimssmsessnssessimsiisinsen el resesseremanessansinenes . 60
VII.D.6. Certificate of Completion for SWMUs and AOCS imeeeervieeenns releesssennesroans U .61
VIIL GROUNDWATER MONITORING WELLS.....ccovvueve.e SRR— S— 63
VIILA.. DRILLING, DESIGN, AND CONSTRUCTION...‘.,.....,. ...... —
VIIIB WELL DEVELOPMENT versessassessanasssaneens ereesivsassaenerassessesasasataes : . 64
VIILC.  WELL ABANDONMENT w.cvovverrorecsssssrsissirssssssses e sseee 64
VIILD.  DOCUMENTATION...oovrooossomsmessesssesmssssssssssssmsssssssssessesssisssssssssssssmssssssissssasssosis 04
IX. GROUNDWATER .oourmmrersmssosrsseesrssessenesiees R

iv



SNL Consent Order
April 29, 2004

IXA: 7o SAMPLING o U — 66
O o 7 1) e i c TR ——————— T &
X. REPORTING REQUIREMENTS cocreevressiesssssasssssasassssss s s oo 68
X.A. GENERAL....... ST TS — | 63
X.B. mVEsTIGATloN WORK PLAN. SR S A, 68
XC INVESTIGATION REPORT ....... ...... R — |
X.D. PERIODIC MONITORING REPORT . e snses 10

- o XiE: RISK ASSESSMENT REPORT...»,_,.,‘_.__,7_.%.__.:,,,_._‘._.,_,-:,‘.,_'._;.i-.‘_v_..-,.-.._._'.?.:,.,;;__.;_.,,,,,,- '
'XF. ~ CORRECTIVE MEASURES EVALUATION REPORT ..... ensmsensessessssesiinsssnsssinnese 79
XL . COMPLIANCE SCHEDULE TABLES... 75
|  LIST OF TABLES s o

Table XI-1  Groundwater Monitoring and Sampling Schedule ........ SR TR RN 75.
Table XI-2 Schedule of Deliverables by OU and SWMU of AOC.....ccummiiivnsinninasesasens _...76
Table XI-3 -Schedule of Deliverables in Chionological Order......icoueeaevens et eieeaesesaiennint .78

Table XI-4  Reports Submltted On or Before September 30,2003......000000eieit .82



AOC

~CFR. -~ -*

CME -
CMI
CMS
DOE
EPA
HI

HQ

.HWA_

'KAFB
LANL
MCL
mg/kg
mg/L

mi

NMAC

NMSA -
' Operable Unit

“polychlorinated. blphenyls , »
* Resource.Conservation Recovery Act

ouU
PCB

RCRA

RFI
RSI

SNL
SSL
SWMU

TA

TAG
TCE
TNT

TSCA .

UCL"

ug/L""

VCA,
- veM”
VOC

WQCC

SAR

SNL Consent Order
_ April 29,2004
LIST OF ACRONYMS

“Area of Concern :
‘Code of Federal Regulatlons .
" ‘Corrective Measures Evaluation
" Corrective Measures Implementation -
~ Corrective Measures Study (Synonymous with CME)

United States Department of Energy
United States Environmental Protection Agency

- HighExplosive

Hazard Index
Hazard Quotient

. Hazardous and Solid Waste Amendments
‘New Mexico Hazardous Waste Act, NMSA. 1978 §§ 74- 4 1 to 74-4-14

Intenm Measures -

Kirtland Air Force Base

Los Alamos National Laboratory
Maximum Contaminant Level

- milligrams per kilogram

milligrams per liter.

" mile or miles
‘square miles
““No Further Action - ,
" New Mexico Administrative Code
- New Mexico Statutes Annotated

RCRA Facility Investigation _
Request for:Supplemental Information

~SWMU Assessment Report.
‘Sandia National Laboratories

Soil Screening Level

- Solid Waste:Management Unit

Technical Area -

" Tijeras Arroyo. Groundwater

trichloroethylene
trinitrotoluene

Toxic Substances Control Act
upper confidence level

micrograms perliter . -
. Voluntary Corrective Action

Voluntary Corrective Measure
volatile organic compound
Water Quality Control Commission



SNL Consent Order
April 29,2004

1. INTRODUCTION

This Compliance Order on Consent (Consent Order) is issued pursuant to the New Mexico

Hazardous Waste Act (HWA), NMSA 1978, § 74-4-10, and entered into by the Secretary of the .

New Mexico Environment Department (the Department),- Respondent the United States. -
Department of Energy (DOE), and Respondent Sandia Corporation (Sandia). . This Consent . -

Order is also issued pursuant to the New Mexico Solid Waste Act (SWA), NMSA 1978; § 74-9-. )

36(D), for the purpese of addressing the requirements concerning nitrate and perchlorate set forth - ;
in this Consent Order. ' S S

This Consent Order contains investigation and corrective action requirements -for the ‘Sandia-
National Laboratories/New Mexico (the Facility or SNL/NM), which is owned and operated by
"DOE and co-operated by Sandia. The Consent Order provides for the’ corrective action
. _Tequirements primarily by establishing schedules and deliverables. ~Details regarding the
*fechnical strategy and scope of the environmehtdl investigations-are-found in-varieus-work plans,
sampling and analysis plans, or other plans previously approved by or scheduled to be delivered
to and approved by the Department. f - - E

This Consent Order is divided into 11 Sections. Section I'provides this introduction. Section.jII _
sets forth the Department’s findings of fact and conclusions-'of-law in-support. of .this'Congqj;t_
Order. Section III contains general provisions, such as purpoeses,. definitions, jurisdiction, .
stipulated penalties, force majeure, dispute resolution, covenants not to sue, reservation of rights
- and defenses, enforcement, integration with permit, and land transfer. Section IV sets forth the
requirements for investigation of environmental contamination at ‘the Facility. ‘It addresses. .
general requirements, areas with groundwater contamination; the Mixed Waste Landfill (MWL),
septic systems, and other Solid Waste Management Units (SWMUs) and. Areas of Concern .
(AOCs). Section V provides for the investigation of newly identified SWMUs, AOCs and .

releases. Section VI sets forth the corrective action process-to be.employed at the Facility.
Section VII provides for the identification of cleanup alternatives and the implementation of .
corrective measures. Section VIII establishes requirements for groundwater monitoring wells.
Section IX sets requirements for’ groundwater sampling, including the purging of monitoripfg./-_.
wells. Section X sets forth the requirements for various reports’ to be submitted to the.

Department. Section X1 establishes the schedules for implementation of the Consent Order.

The requirements of this Order do not apply to radionuclides, -including, but not limited to,
source, special nuclear, or byproduct material as defined in the Atomic Energy Act of 1954, as
amended, or the radioactive portion of mixed waste. The requirements of-this Order do apply,
however, to the hazardous waste component of mixed waste. - T

‘This Consent Order has been negotiated in good faith and is entered into by the signatories:
hereto without the admission or adjudication of any issue of fact or‘law, and with the intent that
the parties will act in good faith to implement the terms and requirements of the Consent Order:
The actions undertaken by Respondents in accordance with this Consent Order do not constitute
an admission of any liability, or any agreement with any Findings of Fact or Conclusions of Law

1.
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contained in this Consent Order. Respondents do not admlt and retaln the nght to controvert in
. any subsequent proceedings, other than proceedings to implement ¢ or enforce this Consent Order,
the validity of the Findings of Facts and Conclusions of Law in this Consent Order. Respondents -
agree to comply with and be bound by the terms ‘of this Consent Order and-agree that. they will-

not contest the basis or validity of this Consent Order.



SNL Consent Order
April 29, 2004

IL. __FINDINGS OF FACT AND CONCLUSIONS OF LAW

1A FINDINGS OF FACT |

ILA2. Facility
3.

 The Department makes the following findings of fact:

-ILA.L.  The Parties S R Lo el v
1.

The New Mexico Environment Department is the department within the executive branch of

the New Mexico state government charged with administration and -enforcement of the

HWA, NMSA 1978, § 74-4-10; the Hazardous Waste Regulations, 20.4.1 NMAC; and the
SWA, NMSA 1978, § 74-9-36(D). ‘ _

Respondent DOE is a department of the ‘United States, and is the owner and a co-operator of
the Facility. Respondent Sandia is the management and operating contractor for the Facility
pursuant to a contract with DOE, and is a co-operator of the Facility. - S

The Facility, as defined in Section LB of this Consent Order, i8 the Sandia National
Laboratories/New Mexico (SNL/NM) site. That site comprises five Technical Areas (TAs)
located within Kirtland Air Force Base (KAFB) and several large remote test areas located
on KAFB and adjacent U.S. Forest Qervice lands: Foothills Test Area, Central Coyote Test

Area, Southwest Test Area, and Canyons Test Area. Within KAFB, the Facility comprises

- 2,820 acres (4.4 square miles). The INL/NM/KAFB. area encompasses 52,223 acres (81.6

square miles) bounded on the north and northwest by Albuquerque, on the east by the Cibola
National Forest, on the south by the Pueblo of Isleta, and on the west by land owned by the

State of New Mexico and the Albuquerque International Sunport.

Within the boundaries of the Facility, two major surface drainages, or canyons, drain the
Manzanita and Sandia Mountains to the east and northeast of the Facility. The canyons run
roughly east to west. From north to south, these drainages are Tijeras Canyon and Arroyo
del Coyote and their tributaries.

Hydr‘ogeolbgic investigations have identified four discrete hyd‘rogeo'logic zones beneath the -
lands on which Facility operations are located: (1) canyon alluvial systems; (2) fractured
bedrock under canyon alluvial systems; (3) shallow perched water in alluvial sediments in

the northern part of KAFB; and (4) the regional aquifer lqc'ated in the main part of the

'Albuquerque Basin.

The City of Albuquerque 6perates épproximately 16 public water supply wells within about

1.5 miles to the north and west of the Facility. The wells draw water from the regional

aquifer. KAFB periodically operates approximately eight public water supply wells within
the boundaries of the base; these wells are also screened in the regional aquifer. Within two
miles of the Tijeras Arroyo Groundwater (TAG) area are eight KAFB supply wells, seven are

3
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inside of the TAG area and one is outside. Additionally, outside of the TAG area and within

* two miles are four City of Albuquerque municipal supply wells and one hospital supply well.

IL.A3. Facility Operatiohs

10.

SNL/NM began operations in 1945 on Sandia Base in Albuquerque, New Mexicb, as Z
Division, originally part of what is now Los Alamos National Laboratory (LANL). Both

SNL/NM and LANL were born out of America’s World War 11 atomic bomb d evelopment

effort, the Manhattan Project. SNL/NM came into being as an ordnance design, testing; and u

assembly facility located on Sandia Base (the Army base that preceded KAFB). Today,
SNIL/NM is a multidisciplinary .laboratory. engaged in research and development of. non- -
nuclear components of nuclear weapons, alternative energy sources, and a wide variety of
other national security related research and development. ~

EEEPL S X

11.

From 1949 untﬂj19'93',',A:ﬁéﬁéaﬁ"Tfe'iéphéﬁe' and Telegraph mataged SNL. In 1993, Martin

" Marietta Corporation, now Lockheed Martin Corporation, was awarded the management -

~ comprises a large laboratory and headquarters in ‘Albuqu’erque'. '

contract’ by DOE. Sandia, which is a wholly owned subsidiary of Lockheed Martin

Corporation, is presently under contract to. operate SNL. Today, SNIL/NM, a part of SNL, - “

Most SWMUs at the"Facility. have been_as'sign'éd to 11 Opefablé Units (OUs) : Theée are:

TA-V (OU 1306), Tijeras Arroyo (OU 1309), Foothills Test Area (OU 1332), Canyons Test

Area (OU 1333), Central Coyote Test Area (OU 1334), Southwest Test Area (OU 1335), the

Septic Tanks and Drainfields (OU 1295), TA-I (OU 1302), TA-II' (OU 1303), TA-IIl and -~

- Liquid Waste Disposal System (OU 1307), and the MWL (OU '1289). This Consent Order

requires_ investigation and, as necessary, corrective measures of all SWMUs and AOCs,
rregardl;e’s‘s’of whether or not assigned to a particular Ou. S

ILAA. - ‘Waste Management

10. As a result of the Facility’s operations from »éppfoximatcly_ 1945;}0‘,thé'prcsent, Respondents
_ bave generated, treated, stored, disposed of, and otherwise handled solid"wastes,‘hazardous'

11.
In addition, nitrates are present in the environment at the Facility. Respondents have

wastes, hazardous constituents, and mixed wastes.
Respondents have disposed of hazardous wastes and hazardous constituents at the Facility. -

disposed of materials, including hazardous waste and h_azaidou_s constituents, in pits,
trenches, landfills, and waste piles throughout the Facility. Respondents have. also -

~-discharged industrial wastewater from outfalls into the Tijeras Arroyo watercourse and
' through numerous septic systems located across the Facility. The various waste disposal

units at the Facility consist of SWMUs and “AOCs. SWMUs and AOCs comprise,

_ unpermitted landfills, septic system leachfields and seepage pits, outfalls, waste piles, and

test areas. Unpermitted landfills include, but are not limited to, those at TA-II (Classified-
Waste and Radioactive Waste Landfills) and TA-IIT (MWL). L

4
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TLAS. | Polychlorinated Biphenyls 7
Discussed below are three areas at the Facility where polychlorinated biphenyl (PCB)

. contamination has been identified. These areas include SWMU 2 (also known as the Classified:
“Waste Landfill), SWMU 18, and SWMU 30. :

'12.'SW'MU 2 (Classified Waste Landfill) was excavated as a voluntary. corrective measure
pursuant to the provisions of the Hazardous and Solid Waste Amendments (HSWA) module
of 'Respondents’ Resource Conservation and Recovery "Act. (RCRA) Part B Permit.

~ Following the excavation, the Department requested additional characterization of the
excavated soils; this characterization identified low PCB concentrations in the soil. DOE and
Sandia then conducted further characterization sampling to determine the extent and
maximum PCB concentration at the site. Such sampling was performed pursuant to Toxic .
- Substances Control Act (TSCA) under the express ' direction of the United States
Efvironmental Protection Agency (EPA) Region 6 personnel. e e e .
13. On September 26, 2002, DOE and Sandia submitted: a risk-based disposal‘rpque'St,,to' EPA
under TSCA regulation, 40 C.F-R. § 761 .61(c) for SWMU 2.. (EPA received the request on °
October 2, 2002 and therefore refers to it as the October 2, 2002 request.) That request
documents the sampling activities and results obtained by DOE and Sandia at SWMU 2. The
request also' provides an assessment of the risk associated with the use of PCB soils to
backfill the SWMU 2 excavation. The request- further identifies a number of management
©activities for which DOE and Sandia sought approval, including excavation, backfilling,
verification' sampling for soil pile staging areas, and management of cleanup wastes (€.,
booties, protective clothing). ' ' ' o .

14. On March 27, 2003, EPA proposed approving DOE’s and Sandia’s October 2, 2002 request.
The public comment period on EPA’s proposed ‘approval closed on May 11, 2003. 'EPA
approved the request on June 12, 2003. The Department has reviewed DOE’s and Sandia’s
October 2, 2002 request to EPA, and has concurred with the cleanup protocol and other,
specifications for SWMU 2. ‘The Department has concluded that SWMU 2 may be .
appropriate for a determination of No Further Action (NFA) ' under an industrial land-use
scenario.

15. SWMU. 18 (the Concrete Pad) was investigated in April 1994, and. the ‘sampling results

 indicated small, localized areas of PCBs in shallow soils around the northwest corner of the
pad. -In January 1995, additional samples were collected to determine the extent of the PCB

! The Department now uses the term “Corrective Action Complete” instead of the term “No Further Action.” More
specifically, the Department now uses the terms “Corrective Action Complete Without Controls™ and__“Cdrréctive
Action Complete With- Controls” to indicate whether or 6t structural or ‘institutional controls are required after
corrective action has been completed. The Department’s new terminology is consistent with EPA guidance.
Throughout this Consent Order; the Parties refer to “No Further Action” or “NFA” when referring to Department

actions that have already occurred and to “Corrective Action Complete” when referring to Department actions that
will occur in the future. ' o :

5
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contamination. Sample results from these investigations were documented in'the Technical

- Area II/'V RCRA Facilities Investigation (RFI)__r'epoft' submitted to the Department in June -

16.

17.

1996.

In October 1996, DOE ard Sandia conducted a  Voluntary Corrective Measure (VCM) to
remove P_CB-contaminated soils at SWMU 18. Cleanup levels for PCBs were determined in
conjunction with EPA and the Department and were based on EPA guidance provided: to
SNL/NM environmental restoration personnel in a memorandum from EPA Region 6 dated

March 26, 1996. After fhe VCM was completed, DOE and Sandia submitted to the °
Department a NFA proposal under RCRA for SWMU 18. N

Between July 31, 1997 and April 1998, the Department issued two Notices of Deficiency

. (NOD) for the Technical Area JI/Y. RCRA Facilities Investigation report. Sandia and DOE

- 18.

19.

responded and, from July 1998 through March 2001, conducted additional sampling for & T
'PCBs; consistent with the Department’s request. ' S

In Octobérw 2001, DOE and Qandia submitted the samiple results and saml:;ie location_'mvél.:)s" )
from its 1997 and 1998 sampling to EPA Region 6. Shortly thereafter, in December 2001,

"EPA. confirmed in writing to DOE and Sandia that its concerns regarding SWMU 18 had
‘been adequately addressed for purposes of TSCA and that no further action needed to be.

taken. After receiving EPA’s approval of the site cleanup under TSCA, DOE and Sandia -
submitted the sample results and a revised risk assessment for SWMU 18 to the Department,
along with a request for a NFA -deterrninaﬁoﬂ’fOr the site under RCRA. In a letter dated
March 18, 2003, the Department concluded that SWMU 18 appears to be suitable for NFA
status under-an industrial land-use scenario.. ’ R '

SWMU 30 (the Reclamation Yard) was investigated under the Technical Area T RCRA
Facilities Investigation; sampling results indicated the presence of PCBs in shallow soils. 'On

- .April 22, 1999, DOE and Sandia submitted to EPA Region 6 a notification of seH--

implementing cleanup under TSCA regulation, 40 C.F.R. §761.61(a).. On May 18, 1999,
EPA Region 6 responded to the notification, seeking additional information from DOE and ™
Sendia. . - .- . o - S

"In December 1999, DOE and Sandia provided EPA with  additional “information to

‘demonstrate that the characterization requirements of TSCA, 40.§ CFR 761.61(a), had been
met with respect to SWMU 30. On March 1, 2002, DOE and Sandia also transmitted to EPA

" Region 6 a letter, which responded to the other deficiencies noted by EPA in May 1999.

~Shortly thereafter, EPA approved DOE’s and Sandia’s responses. Although not required, or

even contemplated ungiervTSCA_’s self-implementing regulations, EPA. also approved the
cleanup conducted by DOE and Sandia under 40 § CFR. § 761.61(a). The Department has’

concluded that SWMU 30 is suitable for a determination of Corrective Action Complete

With Contiols, under an industrial land-use scenario, because of the presence of other

hazardous constituents.
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11.A.6. Releases of Contaminants

20. Waste management activities at the Facility have caused the release of solid and hazardous
wastes, hazardous constituents, and mixed wastes into the environment. Hazardous waste or
hazardous constituents that have been released into, and detected in, soils and sediments. at
the Facility include high explosive (HE) compounds; organic solvents; semi-volatile organic
compounds; metals such as barium, beryllium, cadmium, chromium, copper, lead, mercury,
silver, and zinc; and PCBs. I '

21. Contaminants that have been released into, and detccted' in, groundwater beneath the Facility.

include, for example, trichloroethylene (TCE) and -other volatile organic compounds,

chromium, and nitrate. Contaminants have been detected in the environment beneath the

Facility in both perched and regional groundwater, and in canyon alluvial and bedrock

systems. R : ' S '

e bttt mEae T e R S

22. Since November 19, 1980, Respondents have managed RCRA-regulated wastes under the
applicable requirements of 40 C.F.R., Parts 260-270, and within the requirements of 20
NMAC Title 4, as they became effective. ; S

23.0n January 25, 1985, the State. of New Mexico recei_ye'd;: authorization from EPA to .
‘jmplement its hazardous waste program under the HWA, 50 Fed. Reg. 1515 (Jan. 11, 1985).

24. Tn August 1990, Respondents submitted a RCRA Part A anid Part B Permit Application for =~
hazardous waste fnanagement units that covered the storagé‘ and/or treatment’ of: hazardous
wastes at. the Radioactive and Mixed Waste Management Facility, the High Bay Waste
Storage Facility, the Manzano Storage Bunkers, and the Interim Storage Site. This
application was revised and re-submitted in November 1996. The Department did not take

" action on the application and some units continued to operate under interim status. ‘ '

25. On April 17, 1991, Respondents submitted é_ RCRA Part B Peﬁnit Application for the
" operation of hazardous waste storage facilities at SNL/NM. g Lo e

26. On August 6, 1992, the Department issued the Hazardous Waste Facility Permit to
~ Respondents for the operation of hazardous waste storage -units (Permit NM589011518-1).
This Permit covered storage of hazardous wastes at the Hazardous Waste Management
Facility and expired August 6, 2002, Respondents submiited a Part A and Part B Permit

~ Request on February 6, 2002. ‘Respondents’ Permit remains in effect. - .

27. On July 27, 1993, EPA issued a Se__ttlemeht Agﬁeément and HSWA Module to the Permit,
" effective on August-26, 1993. The HSWA Module of the Permit expired on September 20,

2002, but that Permit is still in effect, as noted in the preceding’Parag_raph.'l .

28. On October 1, 1994, Respondents submitted petitions for NFA for 22 sites (Round 1).. The
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30.

31.
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EPA issued a Notice of Deficiency on April 7, 1995, that disapproved nii:é of the 22
petitions. Currently, two of the 22 sites (SWMUs 135 and 165) are not approved for
Corrective Action Complete status. _ _ ' T

On November 4, 1994, the Department issued the Hazardous Waste Treatment Facility

Permit to Responderits for the operation of a hazardous waste treatrnent unit (Permit
NM589011518-2).. This Permit covered treatment of hazardous wastes at the Thermal

Treatment Facility and expires December 4, 2004. -

In June__l9»9'5',\ Respondents ‘submitted an assesi_sméntw.report on the Buil&ing 829X silver

recovery sump (now tracked-as SWMU 276). The Department issued a Notice of Deficiency
on August 8, 1996, and another on December 21, 2000. This site remains unapproved for
Corrective Action Complete status.:... . o T S
On June 5, 1995, Respondents submitted petifioﬁé for NFA for 23 sites (Réund 2). The
Department issued a Notice of Deficiency on July 29, 1996 that disapproved 22 of the 23 -

petitions. Another Notice of Deficiency was issued on October 13, 1999. Currently, 12 of

32.

the 23 'sites (SWMUs 48, 136, 159, 166, 167, 46, 227, 229,.230, 231, 233, and 234) aré not
approved for Corrective Action Complete status. : : RN

In August 1995, Respondents submitted petitions for NFA for 14 sites (.R.dulnd‘ 3). The -
Departmerit issued a Notice of Deficiency on April 28, 1997 that disapproved 11 of the 14

~petitions. . Currently, three of the 14 sites (SWMUs 146, 148, and 28-2) are not approved for

33.

Corrective Action Complete status.

In September 1995, Respondents submitted a RCRA_ Facility Investigétjon (RFD 'Repoff for
the Liquid Waste Disposal System, petitioning for NFA status for three SWMUs (4, 3, and

© 52). The Department issued a Request for Supplemental Information (RSI) in September -

34.

1997; another RSI was issued’for SWMU 52 in.March 2001. All three SWMUs remain
unapproved for Cortective Action Complete status. . .. R

On ‘O_ctob'er 4,"1'99;5,, the Department issued a F e._der_al' Facilities C_bmpliance Order under the
Federal Facilities Comipliance-Act Amendments ‘of 1992 to Respondents to resolve alleged

iolations of hazardous waste storage prohibitions. Exhibit.A to the order consists of the Site

Treatment Plan that provides the schedules and milestones for the treatment and/or shipment

. of covered mixed wastes at the Facility.

35.

In March 1996; Respondents submitted a work plan for inveStigatién_.of 'v'qlatil.'eﬂ organic
compourid (VOC)-contaminated groundwater in the Sandia North study area (now known as

‘the Tijeras Arroyo Groundwater Investigation). The Department approved the plan in |

February 1997.

36. In June 1956, Respondents submitted a RFI Report for Technical Areas IIT and V. - Within

this report are NFA petitions for 14 of the SWMUs addressed. The Department issued a
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Notice .o>f Deficiency on the report on July 31,1997, and another Notice of Deficiency on

" March 27, 1998. Currently, seven of the 18 SWMUs (18, 78, 83, 84, 196, 240 and 241) are
* not approved for Corrective Action Complete status. ; . :

37.

In. June 1996, Respondents s'ubmitted petitions for NFA for 12 sites (Rou'hd 4). On June 9,

1998, the Department issued a Notice of Deficiency that disapproved ten of the 12 petitions.
A RSI was issued on June 9, 2000. Currently, seven of the 12 sites (SWMUs 49, 101, 116,

138, 149, 161, and 114) are not approved for Corrective Action Complete status. -

38.

In. October 1996, the Respondents submitted a NFA petiﬁon for »Building 828. The |

Department issued a RSI on December 12, 2000, and a 90-day time extension was granted on
February 16, 2001. A response to the RSI was submitted to the Department in July 2001.
Although the: Department believes Building 828 to be suitable for a Corrective Action
Complete deter._mination::based,;onf;anLindustri,al risk scenario, public input is, st1llpend1ng To

date, Building 828 remains unapproved for Corrective Action Complete determination status.

39.

40,

41.

Department issued 2 Notice of Deficiency on February 4, 1998 that disapproved nine of the
11 petitions. A RSI was issued on June 5, 2000. Cur;_r.entl-y, two of the 11 sites (SWMUs 33
and 66) are not approved for Corrective Action Comiplete status. - - o '

In Oc__tobér 1996, Respondents submitted petitions for NFA for 11 sites (RoundS) The

In J anuafy 1997, Responderits submitted petitions for NFA for nine sites (Round‘_é). The

Department issued a Notice of Deficiency on February 4, 1998 that disapproved seven of the
nine petitions. Subsequently, the Departmerit issued a Request for Supplemental Information
on June 9, 1999, and December 14, 1999. Currently, five of the nine sites, (SWMUS 137,
140, 150, 152, and 153) are not approved for Corrective Action Complete status. R

In May 1 997, 'Respof-idents submitted petitions for NEA. for nine sites (Round7) The

Department issued a Notice of Deficiency on June 9,.1999 that disapproved four of the nine
petitions. A RSI was issued on March 17, 1998. Currently; four of the nine sites (SWMUs

42.

147, 96, 187, and 226) are not approved for Corrective . Action Complete gt@tus. -

In Augustl997, Respondents submitted petitions for;.-NFA'folr, seven sites (Round 8). The

Department issued a RSI on June 9, 1999 that disapproved three of the seven petitions. A

43.

RSI was also issued on December 13, 1999. Currently, three of the seven sites (SWMUs
154, 18, and 232) are not approved for Corrective Action Complete status. ' v

In September 1997, Respondents. submitted petitions for NFA for 14 sites (Round 9). The
Department issued a RSI on June 9, 1999 that disapproved six of the 14 petitions. Currently,

" three-of the 14 sites (SWMUs 1, 3, gmd 45) are not approved for. Corrective Action Complete

44,
~ Department issued a RSI on June 9, 1999 for two of the five sites; in the same document, the

determination status.
In July 1998, Respondents submitted petitions for NFA for five sites (Round 10); The

9
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other ?'thrjéé sites were deenied appropriate for NFA petition. The tw_b remaining sites were
deemed appropriate for NFA petition on December 6,1999. : S

In September 1998, Respondents submitted petitions for NFA for nine sites (Round 11). The

" Department issued a RSI on June 9, 1999. All nine sites were deemed appropriate for NFA

46.
47,
S

| 49,

' characterizing and- assessing potential releases from septic and drain systems: :On-January.

50:

petition on December 13, 1999.

In May 1999, Respondents submitted petitions for NFA for ﬁi_/é sites (Round 12). All five
sites were deemed appropriate for NFA petition on September 30, 1999. SR

In August 1999, Respondénts submitted petitions for NFA for six sites (Round 13). Al-l"’si).{ -
sites were deemed appropriate for NFA petition on March 23, 2000. - :

contaminated groundwater in:the TA-V groundwater. investigation study area. -

Tn August 1999,meDepartment aPpTOVCd a“work plan for the investigation of VOC- -

On’ October 19, 1999, ‘Respondents submitted a ‘Sampling and Analysis Plan for “
28,2000, the Department approved this Plan. ’Qutr:ently, 83 septic and draini systems remain .
unapproved for Corrective Action Complete status at the Facility, includirig 61 ‘systems:not

previously petitioned for NFA and SWMUs submitted in NFA Rounds 1-4 and-6-8.*

In September 2000, Res‘pondénts :submittéd petitions for NFA for ten sites }(R"oﬁ’nd 14). . The:
Department issued a RSI on December 5, 2000 that disapproved four of the tén: petitions.

Currently, two of the ten sités (SWMUs 9 and 98) are,QOt approved for Corréctive Action

_ Complete status.

51.

52.
“"Department is-in the process of reviewing the investigation reports for these four sites. =«

53.

1n March 2001, Respbndenté submitted pétitiéhs for NFA for three sites: 94C, ‘94;G;’a1id<-

228B (Round 15). Two of the sites were deemed appropriate for NFA pétition on March 30,

2001. The third site was deemed appropriate for NFA petition on April 26, 2001:

In September2001, Respond'e.nt‘s' submitted pctitiphs:for NFA for four sites (Round 16). . The

On Februafy 6, 2002, Respondents submitted a Part A and Part B Permit Request (10-year

‘reapplication) to the Department that includes the Hazardous Waste Management Facility,

. “the Thermal Treatment Facility, the Radioactive and Mixed Waste Management ¥ acility, the

“High Bay Storage Facility, the Auxiliary Hot Cell, _and_the‘lf\‘/’lanz‘anq S’;O_r‘age Bunkers.'© .

54.In Sepigmber 2002, Respondents submitted 'petitibns for NFA “for three sites: 94H, 1-905’": and
the TNT Site (Round 17). The Department is in the process of reviewing the investigation

55.

reports for these three SWMUs.

As of the effective date of this Consent Order, the Department has approved the corréctive
10
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_On September.3;.2002,. the:Dep
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ac_:tionS taken at 136 SWMUs and one AOC pursuant to the terms of its Facility RCRA Part B
Permit. Those SWMUs and AOC have been granted No Further Action status pursuant to

the Class 3 Permit Modification request process set forth in. the Permit. This Conserit Order

requires corrective action to be completed at the remaining 64 SWMUs and 62 AOCs at the

Fécjlity; Corrective action either is'in the process of being undertaken or has yet to be
undertaken at these remaining SWMUs and AOCs. co T

ILAS. Procedural History of Consent Order
56.

On _September 3, 2002, pursuant to,__,S‘e”ctio:ns 74-4-10.1 'and 74-4-13 -of the HWA, the .
Department issued the “Determination of an Imminent and Substantial Endangerment to
Health and the Environmen_ ” concerning Sandia National Laboratories (the Determina_tioh)
to DOE and Sandia. ' ‘ R R S ,

apﬁnent also.issued a-draft order pﬁrsuaﬁt_ to "Seqtioﬁs 74-4.

10.1 and 74-4-13 of the HWA ‘(Draft Order). ~The Draft Order proposed a’ series”of
investigation and corrective i sfiom tasks for DOE and Sandia to-complete at the Facility. . .

TheDepartment ‘provid'ed notice to the public and an opportunity. to comment on the D,l_'aﬁ

‘

Order. . The Lg_o_mmentﬁperiod' opened on September 3, 2002 and closed on Ngvem]::ef '4_,‘2‘_9_,02, :

The: Department received _\yrittevn»cor_nfnents fom 11 citizens and organizations, including

Respondents..

59.

On October 3, 2002, the United States of America (United States), on beha.lf of DOE, ﬁléd a

- complaint with the United States District Court for the District of New Mexico, Civil No. 02-

1245 MCA/ACT, challenging the Determination. The United States also filed a notice of

- appeal in the New Mexico Court 6f Ap_pééls’, No. 23:492, challenging the Determination.

. 60.

61.

On October -3,.2003, Sandia filed a complaint in the United States Disﬁ‘iét Court for the |

District of New ;Mexiqd, Civilf‘,No. 02-1246 ILFG/RHS, and a notice of appeal in the New .

Mexico Court-of Appeals, No, 23 ?480, éhéllen‘ging‘ the Determination.

From November 2002 _throﬁgh September 2003, the Parties engaged in _settlément
negotiations, to. resolve the issues raised by the United States”-and ‘Sandja’s lawsuits. . To

facilitate the settlement discﬁ’ééidﬁs,":the’Parti‘éis" agreed ‘to stay-the pending_litigation. durmg '

. -the settlement process. .

62.

This. Consent Order.is the result of the Parties’ settlement negotiations. In addition; as a

result: of, the - settlement negotiations, the- Department has agreed to withdraw the
Détermination and not o issue a final order pursuant to’ Sections 74-4.10.1 .and 74—4—13;‘ and

. fhie United States and Sandia have agreed to dismiss their lawsuits. See Section IILR.

63.

On J anuary21, 2004, the Depaftmenf inade a draft of this Consent Otder available to the

public for review and comment. The Department placed a public notice of the availability of .

11
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the draﬁConsent Order in the local news outlets,- and mailed copies of the notice to all
interested parties included on the Department’s Hazardous Waste Bureau’s mailing list.

‘ 64. The Department invited]thé public to submit written comments on the draft Consent Order
" during a 30-day public comment period that began-January 21, 2004, and ended on February

20, 2004. The public was notified by newspaper advertisements (English and ‘Spanish), by:
“mail - (English), and by radio announcements (English). The draft Consent Order was.
available for review at the Department Hazardous Waste Bureau, located at 2905 Rodeo Park
Drive East, Building 1, Santa Fe, New Mexico 87505-6303; and the ‘Deépartment District 1 '
Office located at 4131 Montgomery NE, Albuquerque, New Mexico 87109 from 8:00 am. to -
5:00 p.m. A copy of the draft Order was also'made available for the public at the Department

- website: http://www.nmenv.state.nm.us/HWB/snlperm.html. The website also contained,
- Enjglish and Spanish versions of the pub_liicingti(??,_»ﬂl@;ﬁqcﬁ Sheet, and a Frequently Asked -
Questions and Answer page. AT T TR R e R e e

Comments were accepted in the form of electronic mail (v.:e_-maiifl)v_'ati theaddress:

hazardous waste_comment@nmenv.state.nm.us '

All significant written and electronic mail (e-mail) comments received prior to 5:00 pm.,
February 20, 2004, were considered in the preparation of the final Consent Order. Written
comments were received from one citizen advocacy group. '

ILB. CONCLUSIONS OF LAW
The'Depa;rtmerit makes the following conclusions of law:
1. Each of the Respondents, DOE and Sandia, is a “persoﬁ” within the meanihg of Section 74-

4-3(K) of the HWA and the Hazardous Waste Regulations at 20.4.1.100 NMAC
(incotporating 40 C.F.R. § 260.10). - ‘

2. Sandia National Laboratories/New Mexico is a “facility” within the meaning of the
Hazardous Waste Regulations at 20.4.1.100 NMAC (incorporating 40 C.F.R. § 260.10).

3. Respondent DOE is an «owner” and an “operator” of the Facility within the meaning of the
Hazardous Waste Regulations at 20.4.1.100 NMAC (incorporating 40 C.E.R. § 260.10).

4. Respondent Sandia is an “operator” of the Facility within the meaning of the Hazardous
Waste Regulations at 20.4.1.100 NMAC (incorporating 40 C.F.R. §260.10).

5. Respondents have engaged in the “storage,” “treatment,” and “disposa » of “solid waste” and
“hazardous waste” at the Facility within the meaning of Section 74-4-3(P), (T), (E), (0), and
(K) of the HWA, and the Hazardous Waste Regulations at 20.4.1.100 NMAC (incorporating -
40 C.F.R. § 260.10). o _
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The Depaﬂrrig:nt has determined that Respondents may have violated 20.4.1.900 NMAC,
incorporating by reference 40 C.FR. § 270.33, Schedule of Compliance. See NMSA'1978; § -
74-4-10. . - ‘ : I

The Respondents: have addressed or are in the process of addressing PCB contamination at
SWMU-2, SWMU 18, and SWMU 30 pursuant to TSCA regulations, including 40 C.FR. §
761.61(c). The Department has had a reasonable opportunity to review.and cdi;iment-;ﬁﬁoﬁ )
the cleanup protocols -for SWMU 2, SWMU 18, and SWMU 30, and this Consent Order

imposes no new or additional requirements cornicerning PCBs at::thesef_three sites. -

Each of the Respondents is a.“perSOn” under Section 74-9-3(1)'of ft-he SWA. L

Perchlorate and nitrates are solid wastes under Section 74-9:3(N) of theSWA L |

,,,,,

The Department has determined that there is or has been a release of ‘nitrate and perchiofate

into the environment requiring corrective action pursuant to Section 74-9-36(D).of the SWA. .
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IIl. GENERAL PROVISIONS

HLA. PURPOSES AND SCOPE OF CONSENT ORDER

The purposes of thlS Consent Order are: 1) to fully determine the nature and extent of releases of
Contaminants at or from the Facility; 2) to identify and evaluate, where needed, altematlves for'
corrective meastres, including interim measures,- to clean up Contaminants in the env1ronment ’
and to prevent or mitigate the mtgratlon of Contammants at or from the Facility; and 3) to.
implement such corrective measures. : :

Except as prov:ded in Section III.W.1, this Consent Order fulfills the requirements for corrective
action for releases of hazardous waste or hazardous constituents under sections 3004(u) and (v)
and, 3008(h) of RCRA, 42 U.S.C. §§ 6924(u) and (v) and 6928(h), sections 74-4- 4(A)(5)(h) and

@), 74-4-4.2(B), and 74-4- 10(E) of the HWA, and their implémenting regulations at 40 C.FR.
Part 264, Subpart F (incorporated by 20.4.1.500 NMAC). This Consent Order. also addresses
corrective action for releases of nitrate and perchlorate pursuant to section 74-9-36(D). of the .

SWA.

* This Consent Order contains no requlrements for radionuclides or the radloac’uve portlon of
mixed waste. Therefore, any radionuclides found in any media at the F ac111ty shall not be subject
to this‘Consent Order or any enforcement action relatmg to this Consent Order. Notwithstanding:
the foregoing, Respondents may voluntarily include in any plan, report or other document

submitted pursuant to this Consent Order, including work plans, references to, or information :

conceming, radionuclides or the radioactive portion of mixed waste. The voluntary inclusion of

such radlonuchde mformatlon by the Respondéiits in any plan, report or other document. shall not
be enforceable by any entity, including the State, under this Consent- Order, because such
mformatwn falls wholly outs1de the requxrements of this Consent Order. ER

II1.B. _ DEFINITIONS

" Unless otherwise expressly prov1ded herein, the terms used in thls Consent Order shall have the-
meamngs set forth in the HWA, RCRA, and their implementing regulations.

“Admmlstratlve Record” means the administrative record supportmg and otherw1se relating’ to
the requirements of this Consent Order, compiled as of the effective date of this Consent Order,
which forms the basis for the terms of this Consent Order. The Administrative Record includes
the full record relatmg to the Respondents’ curtent Hazardous Waste Facility Permit (permit No.
NM5890110518), and those documents submitted in writing by the Department Respondents,.or
the public, as of the effective date of the Consent Order for inclusion in the. Administrative
Record. The Administrative Record is avallable for review at the Department’s Hazardous

Waste Bureau

“Area of Concern” or “A0C” means any area that may have had a release of a hazardous waste s
or hazardous constituent, which is not a Solid Waste Management Unit. : .
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«“Consent Order” or “Order” means this Compliance Order on Consent.

. «Contaminant” means any hazardous waste listed or identified as characteristic in 40 C.F.R. Part -
261 (incorporated by 20.4.1.200 NMAC); any hazardous constituent listed in 40 C.F.R. Part 261, -
Appendix VIII (incorporated by 20.4.1.200 NMAC) and 40 C.F.R. Part 264, Appendix IX

(incorporated by 20:4.1.500 NMAC); nitrate; and perchlorate. Contaminant does not include
radiomuclides or the radioactive portion of mixed waste. ' ’ I

“Déy” means a calendar day, unless specified as a business day. ‘fBusihessi_"day”' means Mo'ﬁdéy'
through Friday, excluding all federal and New Mexico State holidays. ' ‘

“Department” means the New Mexico Environment Department, and any successor departments |
or agencies. | o o

“DOE” means' the United States Department of Energy, and any successor departments or
agencies. ' ' S I :

“BEIB” means the New Mexico Environmental Irhprovement Board, and any succe“sébr‘
departments or-agencies. . ' - :

' _“EP‘A’_" means the United States: Environmental ‘Protection Agency, .an:d' o y . ﬁécé'sé:or E
departments or agencies. , e sor

“Facility” means the Sandia National Laboratories/New:Mexico site owned by the United States
- Départment of Energy, comprised of approximately 4.4 square miles and located on Kirtland Air
" Force Base, south of Albuquerque in Bernalillo ‘County in central New Mexico. The Facility
includes various test sites operated by the Respondents on KAFB land withdrawn from the
public domain by the United States Department of the Air Force and the United States
Department of Energy for military and research and development purposes, respectively.

«HWA” means the New Mexico Hazardous Waste Act, NMSA 1978; §6 74-4-110 74-4-14. "

“Groundwater’ means interstitial Wate_i' wh_iéhjchurs »il:lz saturatgq._qargl} material and which is
capable of entering a well in sufficient amounts to be utilized as awater supply.

“H{azard Index” or “HI” means the sum of more than one ha'zard"qhbti"Ent' for multiple substances
and/or multiple exposure pathways. The HI is calculated separately for chronic, subchronic, and
shorter-duration exposures. . i : S o

“Hazard Quotient” or “HQ” means the ratio of a single substance exposure level over a specified
time period (e.2., ‘subchronic) to a reference dose for that substance derived from a similar
exposure period. : - ' : '
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“Hazardo,ué constituent” or “hazardous wast§: constituent” means any constituent identified in 40 '
C.F.R. Part 261, Appendix VII (incorporated by 20.4.1.200 NMAC), and any constituent '
‘identified in 40 C.F.R. Part 264, Appendix IX (incorporated by 20.4.1 S00 NMAC). - -

“Hazardous Waste” means any solid waste or combination of solid wastes which because of its .
quantity, concentration, or physical, chemical, or infectious characteristics meets the des'ci-ip'tion:
set forth in NMSA 197 8, § 74-4-3(K); and is listed as a hazardous waste or exhibits a hazardous
waste characteristic under 40 C.F.R. Part 261 (incorporated by 20.4.1.200 NMAC). i

“Hazardous Waste Regulations” means the New Mexico Hazardo.ﬁs Waste Management .
Regulations; 204.1 NMAC. B S

- “Interim Measures” or “IM” means. actions that can be implemented to minimize or ‘prev'ent
migration. of Contaminants and to minimize or prevent actual or potential -human or ecological-
~ exposure to Contaminants while long-term, final corrective action remedies are evaluated and, if . -

necessary, implemented. : R

«Landfill” means a disposal facility or part of a facility :where hazardous waste is placed in or on
the land and which is not a pile, a land treatment facility, a surface impoundm_ent_;,aﬁ -
underground injection well, a salt dome formation, & salt bed formation, an underground mine, a
cave, or a corrective action management unit. L T

. “Maximum Contaminant Level” or “MCL” means a maximum contaminant level adopted by
EPA under the federal Safe Drinking Water Act, 42 U.S.C. §§ 300f to 300j-26, or by the

Environmental Tmprovement Board under the Environmental Irnprovement-Act, NMSA 1978, §
74-1-8(A)(2) (2000). ‘ - R o

«“Mixed Waste” means waste that é’qhtains 'both hazardous waste ~subje¢f to .the HWA aﬁd RCRA

and source, special nuclear or byproduct material subject to the Atomic Energy Act of 1954, as
amended. .o : _ h v , 85

“Operable Unit” or “OU” means any individual SWMU or AOC or'a group of SWMUs or AOCs
based:on geographic location (i.e.; technical area or test area) .or, in the case of OU 1295,
- SWMUs or, AOCs grouped by similar constriction, transport -pathways, exposure routes,. '
 receptors; potential risk, and potential Jocations for Contamirnants to.accumulate. '

“P'_a'rti.e's” means coliecfively the New Mexico- EnVironment--:D.epaﬁmgnt, the United- States
Department of Energy, and Sandia Corporation, and the term “Party” shall refer to.one of these
three entities. : ' -
“Permit” means the RCRA Permit issued to the Respondents for the. ;F'ability' to operate a
hazardous waste treatment and storage facility, EPA ID No. NM5890110518, as it may be

" modified or amended.
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“Plt” means an earthen surface unpoundment or excavatron constructed to retam waste.

“RCRA” means the Federal Resource Conservation and Recovery Act, 42 U. S C. §§ 6901 to L
6992k, also known as the Solid Waste Disposal Act. ’

“Respondents” 1 means the Umted States Department of Energy and Sandla Corporatlon
“SWA” means the New Mex1co SOlld Waste Act, NMSA 1978 §§ 74-9-1 to 74-9-42.

“Sandia” means Sandla Corpora’uon a corporatlon orgamzed under the laws of the State of
Delaware ‘doing business in the State of New Mexico.

“Secretary” means -the Secretary of the New Mexico Enwronment Department or’ desrgnated'-
representatrve -

“Solid Waste” means any’ garbage refuse, sludge from a waste treatment ‘plant, water supply .
treatment plant, or air pollution control facility and other discarded’ material, including solid,

liquid, semisolid, or contained gaseous material resulting from industrial, commercial, mining,’
and agricultural ‘operations, and from: community activities, but does not include solid or
dissolved materials in domestic sewage, -Or solid .or dissolved matenals in 1mgat10n return flows -

T R ;.7 i .

or industrial ‘discharges which are point sources, subject to permits under- sectiofi 402 of the .

Federal Water Pollution Control Act, as amended (86 Stat. 880), or- source; spec1a1 nuclear, or
byproduct material as deﬁned by the Atomic Energy Act of 1954, as amended (68 Stat. 923).

“Solid Waste Management Unit” or “SWMU” means any drscermble umt at which sohd ‘waste -
has been placed at any time; and from which the: Department determines there may be ‘a risk of'a
release of hazardous waste or hazardous ‘constituents, irrespective of whether the unit was
intended for the management of solid or hazardous waste. Such units include any area at‘the
Facility at which ‘solid ‘wastes have been routinely and systematically released; they do not -
include one-time spills. See 61 Fed: Reg. 19431, 19442-43 (Mayl 1996) ' S

“State of New Mexico” or “State” means the State” of New Mexico, 1nclud1ng all. of its..
departments agencres and mstrumentahtles

“Surface Impoundmen » means a facﬂlty or part of a fa01l1ty which is a natural topograpluc
depression, man-made-excavation, or diked area formed primarily of earthen material (althGugh:
it may be lined with man-made materials), which is designed to hold an accumulation of liquid -
wastes or wastes containing free liquids, and which is not an injection well. Examples of surface
impoundments are holding, storage, settling, and aeration pits, ponds and lagoons :

“Technical Area” or “TA” means an adm1mstrat1ve ‘unit of area estabhshed to encompass. :
operations at the Facility. '

17



~ SNL Consent Order
April 29, 2004

“Trench” means a long, narrow depression or excavation, natural or artificial, in the earth’s
surface. '

“United States” means the United States of America, including all of its departments, agencies,
and instrumentalities. : E

«“WQCC” means the New Mexico Water Quality Control Commission, and an Successor
; k 3 - > _
agencies, boards, or commissions. o

“Watér‘ anlijcy ,.Con'tfol’ Comnission (WQCC) Regulations” meaﬁs the regulations at 20.6.2
NMAC promulgated by the New’ Mexico Water Quality ‘Control Commission governing ‘the
quality of groundwater and surface water in New Mexico. : _ : '

“Watershed” means a region or basin drained by, or contributing waters to, a river, stream, lake,
or other body of water and. separated from adjacent drainage areas by a divide such as a mesa,
ridge or other geologic feature. o : ' R

n1.C. HEADINGS

Any section or paragraph headings ‘in this Consent Order are provided solely as a iﬁattef Q"f"f _
convenience to- the reader and shall not'be"g:'g;lstrued to alter the meaning of any provision of this .
Consent Order. T e . S

TILD. JURISDICTION | | o
This Corisent Order is issued to DOE and Sandia pursuant to section 74-4-10 of the HWA. Itis

also issued under section 74-9-36(D) of the SWA, for the Timited purpose of addressing the.

cortective action requirements. concermning. nitrate and -perchlorate set forth in this Order. -

Although Respondents consent to SWA. jurisdiction for enforcement of the corrective actioni
requirements of this Consent Order relating to nitrate and perchlorate, they otherwise reserve any -

s

and all rights, claims, and defenses with respect 10 the applicability- of the requirements of the
SWA. ' : : -

Section 6001 -of RCRA provides, in part, that "[e]ach department, agency, and instrumentality of
the executive ...branchf] of the Federal Government (1) having jurisdiction over any solid waste
management facility or disposal site, or (2)° engaged in any activity resulting, or which may
result, in the disposal or management of solid waste or hazardous waste shall be subject.to, and
comply: with, - all Federal, State, interstate, and local requirements, both substantive and
- procedural . . ., respecting control and abatement of solid waste or hazardous waste disposal and .

management in the same manner, and to the same extent, as any person is subject to such
requirements.” 42 U.S.C: § 6961. ' - : ' :
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[LE. ~ TERM OF CONSENT ORDER

ILE.L. “Effective Date | _

The effective date of this Consent Order is the date on which all of the Parties have signed the
Consent Order. : ' ' e

[ILE2.  Termination Date

Respondents shall notify the Department, in writing, when all of the requirements of this Consent
Order, except those requirements concerning record preservation in Section IIL.Q, have been
completed. Respondents’ notice to the Department shall include a copy of all of the certificates
of completion, as described in Section VILD.6, obtained by Respondents pursuant to this -
Consent Order. ' - ' o 1 SO

1 the Department identifies any requirements of this Consent Order that have- not: beem.

satisfactorily completed and for which a certificate of completion has not been obtained, it will

notify the Respondents in writing. The Department’s notice shall identify which requirements of =~

the Consent Ordet the Department believes have not. been met and which activities must be
undertaken by Respondents to satisfy those requirements. .

This Consent Order shall terminate on the date that the Respondents receive written notice from
the Department that the Respondents have demonstrated that the terms: of this Consent Order,
with the exception of record preseérvation, have been satisfactorily completed. . The Department
shall provide such written notice within 60 days of receipt of the Respondents’ notice pursuant to
thi§ Section (IILE.2). If, however, a Class 3 Permit Modification request pursuant to Section’
IIL.W.3.b is pending at the close of the 6_0-day"p§:j1jid’d,“the-Departinent., shall provide the written
notice pursuant to this Paragraph within 15 days of the date on which the Department takes final '
agency action on the Class 3 Permit Modification request. - Sections IILQ (Record Preservation),
TILS (State’s Covenant Not-to Sue), and LILT (State’s Reservation of Rights) shall survive the
termination of this Consent Order as an agreement among the Parties. : .

THI-F: — BINDING EFFECT---- — : i -

This Consent Order shall apply to and bind the State, its officers when acting in their official
capacity but not- in their individual . capacity, - its agents, successors and assigns, and the

RQSpoffdénts_, their officers when agting.inrthe)i‘r, official capacity but not in their individual
capacity, their agents, Successors;, and assigns. :

The Respondents’ obligations under this Consent Order may be satisfied by the actions of either
DOE or Sandia Corporation, or by both of them. ‘However, the Respondents shall be jointly and
severally responsible for, and liable for any failure to carry out, all their obligations under this
Consent Order. - ) B

19



_ SNL Consent.Order :
\ April 29, 2004

The obligations of Sandia Corporation under this Consent Order shall terminate upon the
effective date of the termination or expiration of its prime contract with DOE. If the cortract -
between DOE and Sandia Corporation is terminated prior to such time as the obligations of this
Consent Order are fully completed, DOE agrees to" give the Department at least 30 days notice
prior to a chanige in operating contractor and to impose the same obligations as are now imposed -
upon Sandia Corporation under this Consent Order upon any successor contractor or other
applicable entity. L S S

The Re'sp'qﬂdenfcs’ shall réq"uire all cohtr"actors, subcontractors, léboratoﬁes, and “consultants
retained to conduct ot monitor any portion of the work performed pursuant to this Consent Order -
' to comply with and abide by the terms of this.Consent Order. - R

LG, STIPULATED PENALTIES

ILG1.  General fr_ocess’ and Notice

For each failure of the Respondents to submit the items listed in Table XI-2 of thisCo’riSent i
Order. by the deadlines specified in that Table, the Department may assess a stipulated penalty in:
the amounts and pursuant to the procedures set forth in this Section (II.G). The Department .
may also assess a stipulated perialty in the amounts and pursuant to-the procedures set fotth in
this Section if a submittal listed in Table XI-2 does ot _substantially. comply with “the:
specifications set forth in this Consent Order; provided, however, that the Department shall bear’
the burden of proof of demonstrating that the submittal does not substantially comply with the =
specifications of this Consent Order. Stipulated penalties may not be assessed for any reason

other than the two set forth in this Paragraph.

If the Department seeks. to assess stipulated perialties pursuant to this Section, it shall provide
written notice .of that fact to the Respondents. Such written notice shall state the violation for
which penalties are being assessed. If the Department. issues such written notice within 15 days
of the submittal deadline identified ifi Table XI-2, stipulated penalties may be assessed beginning
with the day after the submittal deadline date. If the Department provides written notice 16 days
or more after the submittal deadline, the Department may only assess stipulated penalties

beginning on the date that written notice was given to the Respondents pursuant to this Section. -

IL.G.2. Stipulated Penalty Amounts o
Consistent with the beginning dates for assessment of stipulated -peﬁialﬁes@et forth-in Section
1I1.G.1, the Respondents shall pay to the State the following stipulated penalties for each day of
-noncompliance: , ' ' )

Days 1 through 30: $1,000.00 per day

Days 31 and beyond | $3,000.00.per day-
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The Department may, in its discretion, agree to reduce or waive the stipulated penalties that
would otherw1$e be due under this Sectlon (III G.). Such decision shall not be subJect to Jud1c1a1

rev1ew o

I]] G3. Rev1s1ons to Specxﬁcatlons or. Schedules

The Respondents shall not be liable for strpulated penalties for failure to take any actlon by a

deadline specifiéd in Table XI1-2 of this Consent Order if (1) the Department has approved an"

alternate schedule in writing, through either an approved work plan or other document, or (2) a
schedule has been modified pursuant to the provisions for modification in Section IILJ. If any
deadhne for a subm1ttal is modified, the Parties shall modify Tables XI-2 and XI-3 to reflect the
revised deadline. The Respondents must comply with the revised deadline approved by the, |
Department and that deadline, if not met, ‘shall be the basis for stlpulated penalties pursuant to
Section II.G.1. The Respondents shall not be liable for stipulated penalties based on the
R Department’s belief that a submission does.not. substantially comply-with. the requlrements of
this Consent Order if the submittal substantially complies with alternative requiremients approved
by the Department in wntmg, through a work plan or other.document under this Consent Order :

III G 4 Procedure for Payment

Strpulated penaltres under this Séction shall be due w1thln 45 days from the date that the’
.Department makes a written - demand:for. payment. of stlpulated penaltres in accordance with-
Section TII. G:1 (General Process:and Notice) and III.L (Notice to Partles) Payment shall be byI ‘
heck made payable to the State of New Mexrco and shall be delivered to: : '

“‘Chlef Hazardous Waste Bureau
New Mexico Environment Department
.~ 2905 Rodeo Park Drive East, Building 1
o Santa F €, New Mexico- 87505 2567

The check shall be’ accompamed by-a. transm1tta1 letter referencmg this Consent Order A copy
- of the transrmttal Ietter shall be dehvered to the. attorney for the Department at the followmg

: address v

" First Class mail address: -

Office of General Counsel

New Mexico Environment Department -
- Post Office Box 26110 .

‘Santa Fe, New Mexico 87502

Overnight delivery address:

Office of General Counsel ‘
" New Mexico Environment Department

1190 St., Francis Drive

Santa Fe, New Mexico 87501
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ILG5.  Interest |
Interest shall accrue on all stipulated penalties not paid when due at the rate specified in 28

- US.C. § 1961. Interest shall accrue from the date the penalty is due until the date it is actually
paid. R , S C B .

IIIG6 : "Rgséi'vatioli ‘ - - , :
The Department reéserves the right to seek other appropriate relief, in lieu of stipulatéd penaltiés:iw; '
under this Section ({11.G), for any failure of the Respoﬁdcnts to comply with any requirement,
including schedules, of this Consent Order. If, however, the Department e¢lects to. assess .

stipulated penalties pursuant to the provisions of this Section (IH.G), the State will not seek a .

separate ‘civil penalty or other . monetary relief for thie alleged deficiency identified in the -
D,g_’ipartm,ent’s ﬂqtibe-undpr_ Section JIL.G.1. B Lo , -

OEH. FORCE MAJEURE

Hi.H.1. " General

For the purposes of this Consent Order, “force majéufe’_’ shall mean any event arising from'
causes beyond the reasonable control of the Respondents or their respective agents, contractors,
or.employees that delays or prevents the performance -of any of’ the obligations of" ithe

Respondents under this Consent Order and that could not be overcome by due diligence. A force”

majeure shall not include unanticipated -or increased costs or expenses associated with the’
implementation of this Consent Order. AT

' III‘.H.i._ Egamples offﬁ""o‘r(':e*Maj eure

A force majeure could include, _b_ilt is not limited to:

1. Acts of God, natural disasters such as fire or flood, war, terrorism, insurrection, civil
_ disturbance, or explosion; R G o
A federal government shut down, such ds the one that occurred in 1995 and 1996;
Unanticipated breakage or accident to machinery, equipment or lines of pipe;
Restraint by court order; ' o , :
Inability to obtain, at reasonable cost, any necessary-.auﬂlorizaﬁons,,approvals, permits or
licenses due to action ot inlaction of any governmental agency or authority other than DOE;
md PR e
6. Delays caused by compliance with applicable statutes or regulations governing contracting,
procurement or acquisition procedures. . ‘ SRR

RN

The Parties recognize that the events set forth above are merely examples of potential . force
majeure. Any force majeure claimed by the Respondents, whether identified in the above list or
not, must meet the definition of fofce majeure in Section IILH.1. The Department reserves:its
right to evaluate each force majeure claimed by Respondents and determine whether the facts
associated with such claimed force majeure meet the definition of force majeure in Section
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[ILH.1. The Parties further agree that the absence of a type of force majeure from the list of
examples set forth herein does not create any presumption or evidence that such event does not -
constitute a force majeure. S SRy

IIL.H.3. Procedure fo~r Claiming Force Majeure

If any event occurs which causes or may cause a delay in, or which prevents or may prevent, the -
performance of any obligations of the Respondents under this Consent Order, the Respondents
shalf notify the Department orally, or in writing in accordance with Section III.I. (Notice to-
Parties), within 72 hours of when the Respondents first knew that the event might cause a delay.
Within seven business. days: of the Respéndents’ verbal notification -to the Department,, the
Respondents shall provide a written notice to the Department in accordance with Section IILL

(Notice to Parties). The notice shall describe in detail: a) the cause or causes of the delay; b) the.
expected duration of the delay, including any obligations that would be affected; c) the.actions
taken or to be taken by the Respondents to prevent or minimize the delay; and-d) the timetable v,

which those actions will be implemented. The Respondents shall take all reasonable actions t0 -

prevent or minimize any such delay. The Respondents’ failure to provide notice'pursuant to the:
terms of this Paragraph shall constitute 2 waiver of any claim of force majeure as to the eventin .
question. o : '

The Department will notify the Respondents, in writing in accordance with Section TILL (Notice .
to Parties) whether it agrees or disagrees that a force majeure has occurred, and will provide such.
notice within seven business days after receipt of the Responidents’ notice of the event.” If the:
Department agrees in writing that a delay or anticipated delay is, attributable to a force majeure’
event, as defined in Section IILH., the time for performance of the :.affeﬂctedfobl’i":g-ation??_érz '
obligations will be extended for a period not to- exceed the actual delay resulting from the foree
majeure event, and stipulated penalties shall not be due for such delay. If the Department does:
not agree that a delay or anticipated delay is attributable to a force majeure event, it will notify
the Respondents in writing and provide the basis for its conclusion. ‘ i

LI DISPUTE RESOLUTION

Any dispute that_ arises under this Consent Order shall be subjeqtft‘é' ”’t:ﬁé'pi‘occdﬁres .e"-f:'this' '
Section (IIL.I), unless the Consent Order expressly excludes such gi_iS’p}ite ﬁom:disput"e-re'sdution.‘_ :

IMLL1.. -~ Informal Negotiations - o - .
Any dispute that arises under this Consent Order shall in the first instance be the subject of
informal negotiations among or between the Parties to the dispute. The period for informal
negotiations shall not exceed ten business days from the date the:dispute arises, unless the _ﬁeﬁod
is extended by written agreement of the Parties to the dispute. The complaining Party (or
Parties) shall send the other Party (or Parties) a written notice of dispute by overnight mail,’
facsimile, -or hand delivery in accordance with Section HLL (Notice to, Parties). Such notice
shall describe in defail the disputed issue and propose 2 resolution,  The dispute shall be
considered to have arisen when the receiving Party(ies) receives the written notice of dispute
from the complaining Party(ies). ' SR A
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111.1.2. Tier 1 Negotiations

If the Parties are unable to resolve a dispute by informal negotiation under Section IIL1.1, the

dispute shall be ¢elevated 'to the Department Director of the Water and Waste Management
Division, the Assistant Manager for Facilities and Project Management for the DOE Sandia Site
Office, and the Director of the Sandia GeoScience and Environment Center for Sandia
‘Corporation (the “Tier 1 Officials”). “Within seven business days after the expiration of the-
informal ‘dispute resolution period, each' of the Parties to the dispute shall submit a wiitten' ™

statement of position to the Tier 1 Officials. The Tier 1 Officials shall review the written .~

statements of position and shall meet and confer in an attempt to resolve the dispute. The period -
for Tier 1 negotiations shall not exceed five business days from the date the Tier 1 Offiéials-
" receive the Parties’ statements of position, unless the period is extended by written agreement of -

the Parties to the dispute. : '

IM13.  Tier 2 Negotiations

If the Parties are’ unable to resolve a dispute by Tier 1 negotiations under the preceding
Paragraph, the miatter shall be immediately elevated to the Department Deputy Secretary, the!
Manager of the DOE Sandia Site Office, and the Vice President of the Sandia Energy;
Information and Infrastricture Surety Division (the “Tier 2 Officials). The Tier 2: Officials
shall review the Parties’ written statemerits of position and shall meet and confer in an attempt to
resolve the dispute. The period for Tier 2 negotiations shall not exceed five business days from
the date the Tier 2 Officials receive the statements, unless the period is extended by written
agreement of the Parties to the dispute. - o - .

TILI4.  Tier 3 Negotiations .

If the Parties are unable to resolve a dispute by Tier 2 negotiations under the preceding
Paragraph; the miatter shall be immediately elevatéd to the Department Secretary and:the
Principal: Deputy Administrator or Chief Operating Officer of the National Nuclear Security
Administration within DOE (the “Tier 3 Officials”). The Tier 3 Officials shall review the:
Parties’ written statements of position and shall meet and confer in an attempt to resolve the
 dispute. "The period for Tier 3 negotiations shall not exceed three business days from the date the: -
Tier 3 Officials receive the statements, unless the period is extended by written agreement of the:
Parties to the dispute. ' ' - oy

TILLS. Other Remedies

If the Parties are unable to resolve a dispute by. Tier 3 negotiations under the preceding
Paragraph, the Parties may agree to seek to resolve the dispute through non-binding mediation’or
another non-binding dispute resolution method, or the Parties may pursue any available. lgg-a_l '
remedy to resolve the dispute, which may include, for the Department, bringing an enfoi‘ceﬁiérit
action or, for the Respondents, petitioning a court to resolve the matter. The decision or other
action forming the basis of the dispute shall be deemed final for purposes of judicial review once
the Tier 3 negotiations are complete. - '
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11.1.6. " Extension of Deadlines

The deadline for any;.obligation of the Respondents under this Consent Order that is directly .-
. affected by a dispute, raised pursuant to this Section (IILI) shall be extended by a period of time
ot to exceed the actual time taken to resolve the dispute in accordance with the procedures of .
this Section (IILI). The. invocation of the dispute resolution process under this Section (IILI) .
shall not, however, extend, postpone, or affect in any way any obligations. of the Responderits =
under this Consent Order not directly in dispute, unless otherwise agreed by, the Department in
writing. Stipulated penalties Jitributable to the disputed matter shall continue to accrue, but
payment shall be stayed pending resolution of the dispute.  If the Department prevails in the .
dispute, the Respondents shall pay all accrued stipulated penalties, plus accrued interest, in
accordance with Section IIL.G. - ' SR

B 11 & S MODIFICATION
IIL.J.1. - Procedures for Modifying any Pr'ovi‘sil'onw(.)f theConsentOrder

The Parties may mod1fyany 'of the provisions of this Consent Order. Except as provi_d_ed,;,j;j i
Sections IIL.L (Notice to.Parties) and TIL.M (Work Plans and Schedules), -any such modiﬁcatidﬁs_
must be in writing and signed. by all Parties. 'Any modification shall be subject to the

preservation of procedural rights in Section IILW.5.

IIL.J.2. Provisions Governing Extensions of Time:"

The Respondents may seek an extension of time in which to perform a requirement of this .
Consent Order, for'good cause, by sending a written request for extension of time and proposed
revised schedule to the Department. The request shall state the length of the requested extension
and describe the bases for the request. The Department will respond in writing to any request for
extension within ten business days following receipt of the request. If the: Department denies the.
request for extension, it will state the reasons for the-denial. If the Department does-not respond’

in writing within ten business days; the requested extensioti shall automatically be granted.
As set forth in Section TIL.M.2 (Tiff}e for béparﬁh'ént‘REVieW); a failure by the Depértmcnt fo- '
meet the expected review times ;identified in Table XI-2; shall result in an automatic extension.of. -

time for Respondents.

HLK.  COMPLIANCE WITH APPLICABLE LAWS

111;]__(_1, Genefaﬂy

The Respondents shall undertake all actions required by this Consent Order in accordance with
the requirements of all applicable federal, state, and local laws and regulations. Nothing in this

Consent Order shall be construed as relieving the Respondents of their obligation to comply with
applicable law. : : o E
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ILK.2. = Atomic Energy Act, as amended

. The Atomic Energy Act (AEA), as amended, 42 U.S.C. §§ 2011 et seq., and the Department of
. Energy Organization Act, 42 U.S.C. §§ 7101 et seq., and their implementing regulations, orders’
and directives, require DOE to protect the public health and safety, and, to this end, exclusively
authorize DOE to regulate nuclear safety at its facilities. DOE’s authority to regulate nuclear
safety is governed by the provisions of 10 C.F.R. Parts 830 through 835. Pursuant to those
regulations, DOE is required to review and approve all activities and work, including activities
~ and work under this Consent Order, to ensure that its statutory and regulatory responsibilities for -
nuclear safety are met. In making determinations concerning nuclear safety, DOE follows the
requirements of 10 C.F.R. Parts 830 through 835. Nothing in this Consent Order shall require
the performance of any work or activity that is inconsistent with any nuclear safety requirement
implemented pursuant to 10 C.F.R. Parts 830 through 835. If such an inconsistency arises, the

o Respondents_.shall..prgxisig_,,.app,ropﬁat@;ﬁ@%m?méﬁgﬁgg519?119%%@%%@9&:i%%@n&isg.tency to.the .

-Department. . »

IH._K.3. Anti—Deﬁcieﬂcy Act _ |
No provision of this Consent Order shall be interpreted as, or constitute, a commitment or
requirement that the United States shall obligate or pay funds in contravention of the Anti-

Deficiency Act, 31 U.S.C. § 1341. Payment or obligation of funds by the United- States is
subject to the availability of appropriated funds. .

IILL. NOTICE TO PARTIES

Whenever under the terms of this Consent Order, any.Party is required to provide notice to any
other Party, or to submit any plan, report, or other document called for under this Consent Order,
such notice, plan, report or other document shall be sent or directed to the following persons.

As to the Department, either of the following:

 Chief, Hazardous Waste Bureau -
New Mexico Environment Department - -
2905 Rodeo Park Drive East, Building'1
Santa Fe, New Mexico 87505-6303

_ Telephone: (505) 428-2512
Telefax: (505) 428-2567

* " Albuguerque Group Manager
Hazardous Waste Bureau .
New Mexico Environment Department.
c/o Sandia National Laboratories
P.O. Box 5800 / MS1089
Albuquerque, New Mexico 87185

 Telephone: (505) 284-5086
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Telefax: (505) 284-2617

First Class mail address: :
Environmental Restoration Project Manager

‘U.S. Department of Energy / Na’aonal Nuclear Secunty Adrmmstratlon

Sandia Site Office -~

Post Office Box'5400 -

Albuquerque, New Mexico 87185 5400 -
Telephone (505)-845-5326

. Telefax (505) 84.5-4671

Environmental Restoration Proje Man 3 R ¢

U.S. Department of Energy. / National Nuclear Security Admlmstratmn
Sandia Site Office :
Pennsylvania & H Streets

Albuquerque New Mex1co 87116

First Class mall address
Environmental Restoration Project Manager
Sandla National Laboratones ’

~ P.O. Box 5800, Mailstop 1089

Albuquerque, New Mexico 87185

Telephone: (505) 284-2577
Telefax: 505—284—2616

Overnight dehvery address: I
Environmental Restoration Project Manager '
Sandia National Laboratories

1515 Eubank Boulevard SE

Albuquerque, New Mexico 87123

Any Party may change the name, title, address telephone number or fax number of the contact
person noted above by providing written notice to the other Partles _The prowsrons of Sectlon
.1 (Modlﬁcatlon) shall not apply to such changes. : :
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" ILM. =~ WORK PLANS AND SCHEDULES

- JIL.M.1. General .

" All work plans and schedules approved pursuant to this Consent Order are incorporated into this
Consent _Qrdef and,béco'rrie enforceable requirements of this Consent Order, as of the date.of
receipt by Respondents of the Department’s written approval. Notwithstanding the preceding
sentence, any reference to, or information concerning, radionuclides or the radioactive portion of -

mixed waste contained in any work plan or schedule or other-document submitted under this ~

Consent Order shall not be enforceable under this Consent Order and shall not constitute the
basis for any enforcement action under this Consent Order. - : "

All work plans and schedules that the Respondents are required to prepare under this Consent .

s (e et be stibmitted to the Department-for-review: and approval: Upon review of each work:

‘plan’or ‘schedule, the Department will send Respondents a written notice of approval or
disapproval; and will state in writing the deficiencies and other reasons for any disapproval. A .
notice of -disapproval may include modifications to the work plan schedule necessary for the’ -
Department’s’ approval, or ‘other written comments. Upon. receipt of a written notice of
disapproval, the Respondents shall revise the work plan or schedule to incorporate all
miodifications and comments, and otherwise correct all deficiencies that gave rise to- the

disapproval. Within 30 days after Respondents receipt of a written disapproval, Respondents

shall resubmit the revised work plan or schedule to the Department for approval.

The Department may require work in addition to that specified in an approved work plan, if the
Department demonstrates and documents, with appropriate technical and other ‘documentation,-
that the approved work plan is insufficient to achieve the objectives stated in the work plan and
that the additional work is necessary. ' ' o

In submitting a.work plan or schedule to the Department for review and approval, the
Respondents may propose alternate requirements that differ from those in this Consent Order.:
Any such proposal shall be in writing, shall specifically identify-each- proposed alternate
requirement and how it differs from the requirement in the Consent Order, and shall be
accompanied by a detailed written justification:” If ‘the Departmerit approves:in writing a work -
.plan with-alternate requirements, the alternate requitements of the work plan, rather-than the’
requirements of the Consent Order, shall be applicable and enforceable. * e

Respondents shall comply with all- applicable federal, state, and local Jaws or regulations, and
shall obtain all necessary approvals or permits prior to conducting the activities required by this
Consent Order and performing the obligations required hereunder. ‘The Department makes no
representation. with respect to approvals.and permits required by federal, state and local laws or

regulations other than. those required under the HWA and SWA and their implementing
regulations. ' ' ' . ! ~ -
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I1L.M.2. Time for Department Review

The Department anticipates that it will review all deliverables that the Respondents are required -
to prepare pursuant to this Consent Order within the Department expected review times set forth
in Table X1-2. Timely review constitutes sending the Respondents a written notice of approval:
or disapproval within the review time specified in Table X1-2. If the Department takes additional .
time to send the Respondents a written notice of approval or disapproval beyond the review. time
specified in Table XI-2, the schedule for any subsequent work or deliverable that is dependent
upon such review shall be automatically extended by a period equal to such additional time. "No
stipulated penalties or any other liability for noncompliance with the Consent Order attributable -
to the Department’s failure to respond within the review times specified in Table XI-2 shall
accrue to the Respondents. ' — < : '

LN, OFFSITE ACCESS

et B G T D R L R L e g i e . . . » , o " ) ) -
To the extent any requirement of this Consent Order, including-atly-work plan-approved-under= -~

this Consent Order, requires access to property not owned or controlled by DOE, Requﬁdeng' :

shall use their best efforts to obtain access from the present owners of such property to-conduct .

required activities, and to allow " the Department access to such property to.oversee such -

activities. In the event that access is not obtained when necessary, the Respondents shall notify - -

the Department in writing regarding their best efforts and their failure to obtain such access. .. .. -
JLO.  ENTRY AND INSPECTION | o
In accordance with section 74-4-4.3 of the HWA, for purposes of enforcing the re'quirements of
this Consent Order, the Respondents shall allow any authorized representative of the Department
to enter tl_ae:F.a'cility- at reasonable times and in accordance with applicable security requirements: -
(1).to inspect the Facility; (2) to obtain samples of any hazardous waste, soil, surface water, or "
~ ground water; and (3) to inspect and copy documents relating to this Consent Order, subject to-
normal security restrictions related to classified information. o ST

The Respondents shall notify the Dgpartrx___lent in writing or by e-mail or fax of any field sampling .
activities undertaken pursuant to any plan or requirement of this Consent Order a minimum of15

days prior to the sampling being conducted as required to meet the terms ‘of this Consent Order,”
and shall provide the Department the opportunity to, collect split samples upon request of the~
Department: - The, 15-day notice requirement of this Paragraph shall not apply to sampling.of:
surface water runoff during storm-events. For such events, Respondents shall provide the: -

Department as much advance notice as is practicable. . s

The Réépondénts shall notify the Departmen.t’in writing or by e-mail or-fax a minirum of 15
days prior to the implementation of any pla_n' reqqirediun_der this ’Consént Order. B
Nothing in this Section (IILO) shall be construed to limit ot impair in any way the inspection and-
entry authority-of the Department under the HWA, the Hazardous Waste Regulations, RCRA, or:

any-other applicable law or regulations. ' oL
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ILP. AVAILABILITY OF INFORMATION ,

In accordance with fsectibn_ 74-4-43 of the HWA, the Respondents shall, within a reasonable
time after receipt of a request from any authorized representative of the Department, furnish
information to the Department relating to hazardous wastes that are or have been managed at the
Facility. : SRR

Nothing in this Section (IILP) shall be construed to limit or impaﬁ in any way t:he‘,info\xf,rfnat;i__on
gathering authority of the Department under the HWA, the Hazardous:.Waste,_Reghlatiéhs_,
RCRA, or any other applicable law or regulation. ' . p o

OLQ. .. RECORD PRESERVATION

Until ten years after the Respondents’ receipt of the Department’s written notice of ,tvenniriaj;i'on‘ .
nsent Order pursuant to Section IILE, the Respondents shall maintain all records,

documents, , : WMUs f
only exception to this requirement relates to those SWMUs for which a Class 3 N

Modification request for corrective action complete with or without’controls has been granted by .
the Department pursuant t0 the Permit (see Section IIL.W Integration with Permit). The tecord:
preservation requirements for cuch' SWMUs shall be set forth in the Permit and those permit
requirements shall control and- supersede. the requirements of this Section.- ‘Nothing herein shall .
" be construed as a waiver of any attorney client, work product or other ptivilege that the

Respondents might otherwise possess.

IILR. PENDING ACTIONS

In ¢¢ﬁsid‘§;@tiqn of the Késpbﬁdents’ agreement to perform the work under this Consent O der, -
the Department, hereby withdraws and vacates the “Secretary’s Determination'of an Imminent -
and Substantial Endangerment to Health and the Environment™ issued by the Department ‘on

September 3, 2002 under the HWA, NMSA 1978, §§ 74-4-10.1 and 74-4-13 (the Determination).
The Uniited States and Sandia have filed lawsuits challenging the Endangerment Determination.
Given that this Consent Order vacates the Endangerment Determination, and thereby renders the
lawsuits moot, the United States and Sandia will dismiss their respective federal and ‘state court
lawsuits, which are captioned as follows:" 1) United States v. Ron; Curry-(Civil No. 02-1245
MCA/ACT) (D.N.M.); 2) United States v. Ron Curry (Ct. App. No. 23,492) (N.M. Ct. App.);.3)
Sandia Coerporation v. Ron Curry (Civil No. 02-1246 LFG/RHS) (D.N.M.); and 4) Sdndia
Corporation.y. Ron Curry (Ct. App. No. 23,480) (N M. Ct. App.)-. ' . B

LS. STATE’S COVENANT NOT TO SUE. |

In consideration of the actions that will be performed by the Respo,nidents‘ under _th,e;; térrhs o_f this

Consent Order, and except as specifically provided in Section IILT (State’s Reservation of

data, and sthier ififormation Tequired to be prepared ander this:Consent Order.. The. ... -

Rights), the State covenants not to sue or take admirnistrative action against: the Respondents,” -

their respective officers, agents, SUCCEssors, Or assigns, under the HWA, the SWA, ,or'.RCR‘:A, for
matters addressed in this Consent Order. This covenant not to sue shall take effect upon the
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Effective Date of this Consent Order. This covenant not to sue extends only to the Respondehts :

and their respective officers, agents, SUCCeSSOIS, and assigns and does not extend to any other

- persort.” This covenant not to sue shall survive the termination of this Consent Order.

OLT.  STATE’S RESERVATION OF RIGHTS R
As provided in Section 1IL.U, nothing herein shall prevent the State from seeking legél or

equitablé relief, either administratively or judicially, to enforce the requirements of this Consent
Ordér. Moreover, nothing herein shall prevent the State from taking administrative action to- -
implement the requirements of this Consent Order (e.g., approving. o1 disapproving work pléhs, L
issuing certificates of completion). Finally, nothing herein shall prevent the State from taking

appropriate action to address conditions at the Facility that constitute an emergency situation or. -
that present an immediate threat to public health or the environment. '

... .~The covenant not to.sue set fort}j:_ig_: Section TI1.S does not pertain to any matters not addressed in -

this Cofisent Order: The State reserves, and this Cotisent Orderis without prejudice {07 all fights *~ - =+

against the Respondents with respect 1o all such other matters, including, but not limited to, the

following: S - AR B

1. Conditions unknown to the Department at the time of issuance of a bompléﬁon'-lcert:‘iﬁéé.te"’
‘pursaatt.to- Section VIL.D.6 of this Consent Order, which are discovered following issuance' -

of the completion certificate, where the previously unknown conditions. together W1th othér

relevant information indicate that a particular completion certificate is not protective “of
human health or the environment; S S

2., Information unknown to the Department at the time of issuance of a, completion certificate
 pursuant to Section VILD.6 of this Consent Order, which is discovered following issuance of::
the .completion - certificate, where the new information together with other’ relevant”
information indicate that a particular ‘completion cértificate is not protective of human health -

. or-the environmgnt;_ A i s e ST
3., Liability arising from the past, present, or future disposal or release of Contaminants outside.
" the Facility to the extent the State obtains information concerning such disposal or releasé:

.. following termination of this Consent Order and such information was not available to the:
- Department at the time of termination; o SRRy

~ 4. Liability arising from the future disposal or release Qf Contaminants at the Facility to the
extent the State obtains information concerning such disposal or release following
termination of this Consent Order and such information was not available to the Department

at the time of termination;

5 L1ab111ty for damages for injury to, destruction of, or loss of natural resources and the costs of
any natural resource damage assessment; o _ T
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6. Criminal liability; and L

7. Liability for violation of federal or state law, which occurs during or after implementation of
_the corrective action. ' B

Although this Consent Order does not address. radionuclides gﬁr radionuclide contamination at the

Facility, the State reserves the right to bring any action, including judicial or. administrative ... - '
action, under any appropriate authority, to compel the Respondents to monitor and: report. . -

radionuclide contamination at or from ﬂle’Fac;ility, to consider such radionuclide contamination.
in conducting risk assessment, and to clean up such, radio_nuc_lide contamination. Respondents -
reserve all available defenses to any such action.. ' : o o

ILU.  ENFORCEMENT . . . . IR _
- This ..'C'dnsfesm Order is an enforceable'document: If the Respgndents'Viollafe‘any requiremen of ¢
this Consent Order, the State’s 'sole remedy. for such nencompliance shall be to enforce those
requirements pursuant to applicable law, subject, however, to the provisions of Section IILG.6,
which apply where the State has sought stipulated penalties pursuant to this Consent Order.

The State maintains that it may take the following actions, er some combination of the following = -
actions, to enforce the requirements of this Consent Order: issue a compliance’ order under: -
section 74-4-10 of the HWA seeking injunctive relief or civil penalties for Respondents®.
noncompliance with the requirements of the Consent Order; file a civil action under sections 74-

4-10 and 74:4:10.1(E) of the HWA or section 7002(a) of RCRA, 42 U.S.C. § 6972(a), seeking "
injunctive telief or civil penalties for alleged violations of the Consent ‘Ordet; and-file:an action .,
seeking criminal penalties under section 74-4-11"of the HWA. The Staté also maintains that: -
each requirement of this Consent Order is an enforceable “requirement” of the HWA within the .
meaning of seéction'74-4:10 and.an enforceable. “requirement” of RCRA. within the meaning of
section 7002(a)(1)(A), 42 U.S.C. § 6972(a)(l )(A). The State further maintains that the list of
authorities identified in this Paragraph is not ‘exhaustive and reserves all rights to take any action..
authorizéd by:law to enforee the requirements of this Consent Ordef. Finally, the State maintains -
that citizens may sue to enforce the requirements of this Consent Order. pursuant te section,
7002(a) 6f RCRA; 42 U.S.C. § 6972(a), if Respondents violate those requirements. . -~

) any enforcement action takenby the .'

The Resporidests reserve any and all rights and defens ' |
r will constitute a waiver of such rights-or

State or any citizen, and nothing in this Consent Orde

d,e_:fens‘es.r FIRNEE

ILV. ~  RELATIONSHIP TO WORK COMPLETED o
This Consent Order shall be construed to avoid duplication of work already satisfactorily
- completed as determined by the Department pursuant to its current HSWA authority or by EPA-
pursuant to its HSWA authotity prior to-delegation of :the RCRA program to the State.
Investigations and other work that have been satisfactorily completed prior to the effective:date
of this Consent Order, that fulfill the substantive requirements of this Consent Order, and that.
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have been approved by the Department or EPA, in writing, shall be deemed to comply with this
Consent Order. . '

TILW. 'INTEGRATION WITH PERMIT .

HLW.1.  General

The Department has. determined that all ‘co'rrectivé:’actibn*for releases of hazardous waste or

hazardous constituents at the Facility, required by sections 3004(u) and (v) of RCRA, 42 US.C. . c

§§ 6924(u) and (v), and sections 74-4-4(A)(5)(h) and (i) and 74-4-4.2(B) of the HWA, shall be - .
conducted solely under this Consent Order and not under the current or any future Hazardous )
Waste Facility Permit (“Permit”), with the exception of the following four items which will be -
addressed in the Permit and not in this Consent Order: (1) new releases -of hazardous waste or
~hazardous_ constituents from operating units at the Facility; (2) the closure and pos'tsclOSufe'

) r‘e:qiii;i:ememsffpﬂg().MI_.SOO_NMAC (incorporating 40 C.F.R. Part 264, Subpart-G); asithey apply . .

to operating units at the Facility; (3) implementation. of the controls, including .long-term

monitoring, for any SWMU on the Permit’s Corrective Action Complete With Controls list, ' *
which is described in Section LW .3b; and (4) any releases.of hazardous waste or hazardous™

constituents that occur after the date on which'this Consent Order ‘terminates pursuant to Section
IILE.2. The Department has determined that setting forth corrective action requirements in this
Consent Order. in lieu of the Permit fully complies with.the requirements of section 3004 of
RCRA, 42 U.S.C. § 6924, and section 74-4-4.2(B) of the HWA. ST e

MLW.2. Effect of Consent Order on Permit | - |
In :addition: to: che,;foﬁr items listed in Sé(;ti(jn IRV above; the Permit. will mcludeahst Of
SWMUs requiring corrective action under this Consent Order. That list is for tracking pUIpOSES. .

The Parties enter into this Consent Order based on their understanding that there ‘shall be only -
one enforceable instrument for corrective, action relating to the Facility, except as rprc.))_/i'ed,f_ﬂiji
Section IILW.1, and that such instrument is this Cornsent ‘Order:: For the: purposes: of any .-
enforcement action taken by the State or any third party, other than the items:listed in;Section., .
IILW.1, compliance with the terms of this Consent. Order constitutes .cqmpliancé with -the
requirements for corrective action under RCRA and the 'HWA and their - implementing -
regillations, including section 3004(u) and (V) of RCRA, 42 U.S.C. § 6924(u) and (v), 40 CFR.
Part 264, Subpart F, sections 74_-4-4.2(#13)'”"\éii_idf_"74-4'-’4(A)“(5)(h) and (i) of the HWA and section :
20.4.1.500 NMAC (incorporating 40 C.F.R. Part 264, Subpart F). Upon the effective date of this
Consent Order, the sole mechanism for enforcing corrective action requirements, exceptas
provided in Section IILW.1, shall be this Consent Order. The State will not take any action to .
enforce. the corrective action requirements of the existing Permit, except a5 to thiose items listed--

in Section III,W.l; ,

Finaliy,‘-this Consent Order. gets forth corrective action requiremeﬁtS; _‘-for: mtrateand perchlorate,
which are not hazardous wastes 0T hazardous constituents. The Department reserves any rightit
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may,h‘ave to impose long-term monitoring or other activities relating to nitrate and perchlorate
following issuance of a certificate of completion under this Consent Order. ‘Such requirements
shall not be imposed through this Consent Order, however. -

[ILW.3.  Modification of Permit

- IMLW.3.a.  Class 3 Permit Modification to Remove Corrective Action Re_,,quife'_mentg

The Facility, Permit currently contains corrective action requirements. Given the Department’s
position that corrective action shall be conducted under this Consent Order and not under the
Permit as provided in Section IILW.1, and the Parties’ understanding that the sole enforceable
mechanism for corrective action will be this Consent Order, except as provided in Section"
‘1I1.W.1, the Respondents intend to seek a Class 3 Permit Modification for the Permit pursuart to

56 1.000 NMAC (incorpotating 40 C.F.R. §270.42(c)) (“Permit Medification”).. That Permit

. Modification request, consistent with Section III.W.1, will seek to remove all corrective action
requirements of the Permit for releases of hazardous waste or hazardous constituents at the
Facility, with the exception of the four items specifically identified in IILW.1. The Permit
Modification request will also provide that the terms of this Consent Order are not enforceable as
terms of the Permit, except as provided in Section IILW.1. Finally, as set forth in Section
[IL.W .38, the Pérmit Modification request will authorize the Respondents to seek additionlal
permit modifications to remove a SWMU from the list of SWMUs requiring corrective action to’
one of two lists identified in Section II.W.3.b concerning SWMUs for which corrective action is
complete. The Department supports the Permit Modification. D i

IIL.W.3.b.  Class 3 Permit Modification For.Co_ri*ecﬁyé Action Complete |

Whenever. the Respondents obtain a certificate of completion pursuant to the terms of this

Consent Order for a SWMU or group of SWMUs, the Respondents can initiate a “Class 3 Permit

Modification for Corrective Action Complete” pursiiant to the terms of the Permit. The Permit
Modification described in Section IIL.W.3.a will provide that once a Class 3 Permit Modification
for Corrective Action Complete is granted, the SWMU or SWMUs that are the subject of that.

modification shall be removed from the list of SWMUs requiring corrective action and placed
onto one of the following two lists: “Corrective Action Complete With Controls;” or “Corrective
Action Complete Without Controls.” These two lists are for informational purposes only and &re
not enforceable; provided, however, that where controls are identified for a SWMU, only those
 controls (e.g., institutional controls, engineered barriers, Jong-term monitoring and operation and

maintenance) are enforceable urider the Permit. The Department’s determination that corrective
action is complete for a SWMU placed on either the Corrective Action Complete With Controls
list or the Corrective Action Complete Without Controls list will be subject to the State’s’
reservation of rights for new information or unknown conditions. The Department must initiate
a Permit modification if it seeks to require additional work at any SWMU contained on either of

the two lists for Corrective Action Complete.
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LW.4. Renewal of Permit .

The requiregnen{s‘ of this Consen:t‘ Order shall not terminate upon renewal of the ?crmit issued to

. the Respondents. The renewed Permit, and any future modifications; renewals, or reissuance of

- the Permit, will not include any corrective action requirements, nor any other requirement that is

duplicative of this Consent Order. The Permit or any renewed Permit can include the four
excepted items and the list of SWMUs requiring corrective action described in Section IITLW.1.

ILW.5.  Preservation of Procedural Rights

~ This Consent Order hereby incorporates all rights, procedures and other protections afforded the.
Respondents and the public pursuant to the regulations at-20.4.1.900 NMAC (incorporating 40
C.FR. §270.42) and 20.4.1.901 NMAC, including, but not limited to, opportunities for public
participation, including public notice and comment, administrative hearings, and judicial appeals
concerning, for example, remedy selection decisions of the Department. ‘ ‘ .

IHW6 7 Contingencies , L
The Department hereby commits to process the Permit Modification described in Section
ML.W3.a (Class 3. Permit Modification to Remove Corrective Action Requirements)
expeditiously, In making this commitment, the State recognizes that the Respondents have
entered. into this Consent Order based ‘on their understanding that there shall ‘be only one
enforceable instrument for corrective action and that such instrument is this Consent Order. See
Section IILW.2 (Effect of Corisent Order on Permit). If the Department fails to process the’
Permit Modification expeditiously, this Consent Order shall antomatically be vacated after the
Parties have exhausted dispute resolution, as provided for under this Consent Ordet, and a court
of competent jurisdiction has determined that the Department has. failed to act expeditiously in
processing the Permit Modification. The Parties and the State agree that ifthe Department fails -
to act on the Permit Modification, the. sole issue for dispute resolution and for the court of
cotnpetent “jurisdiction is whether the Department has acted expeditiously in processing the
- Permit Modification, as initiated by the Respondents. R o
If the Department denies the Permit Modification request and the basis for the denial can be -
cured, the Parties will promptly take all appropriate actions to cure the identified deficiéncy.” If
the Department denies the Permit Modification request and the basis for the denial cannot be.
cured, this Consent Order shall automatically be vacated 30 days after the Department’s denial:

‘Finally, if the Department grants the Permit Modification, and a court of competent jurisdiction

determiries ‘that corrective action requirements for releases of hazardous waste or hazardous
constituents in this Consent Order must be included in the Permit, the Respondents shall submita
Class 3. Permit Modification request that incorporates those. terms of the Consent Order which, as
of the date of the modification; have not been met. Once that Permit Modification becorriés
effective, this Consent Order shall automatically be vacated. : Lo
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mX.  SEVERABILITY -
If any provision or-authority of this Consent Order is held by a court of competent jurisdiction to
be invalid; if that provision or authority is severable from the remainder of the Consent Order,
the remamder of the Consent Order shall remain in force and shall not be affected by the court’s
order and ruling: Additionally, if the “application of this Consent Order.to any party or
circumstance is held by a court of competent jurisdiction to be invalid, the application of this’
 Consent Order to other parties or circumstances shall remain in force and shall not be affected

_ thereby. e ' . ' ' : a '

my.  LAND TRANSFER
mLya.  Transfer of Facility Proper in Fee | L |
The provisions of this Section (ILY.1) shall apply for the duration of the Consent Order to iy

transfer -in"fee of .Facility property from’ the United ‘States. t0 another entity during DOE’s'
- operational control of the property, to ‘the extent that such property is subject to any requirement °

under the Consent Order. o ‘ e
[LY..a.  Notice and Meeting | .
Prior to theUnited States transferring in fee any portion of the Facility to andther._entity,.DOEf o

will provide written-notice of such transfer to the Department at least 120 days prior to the date ™. .

of transfer. Appropriate representatives of DOE, the: Department, and the entity to which the
United States intends to transfer title to the property (“the transferee”) will meet within 30 days'
after issuance of DOE’s written notice of transfer.. At the meeting, the Parties will discuss the’

transferee”s intended use of the property that is the subject of the transfer v(“thé_ pr(')pe'rty”?). The .

Départment .and DOE wi:llv review the corrective measures, including remedy, taken with regard
to the propetty, in light of the transferee’s intended use of the property. . e

IIL.Y.1.b. - Department’s Det_ermination

Within 60 days after the meeting described in Section I11.Y.1.a, the Department will ‘de;ce»'r'rhine if
the corrective measures .jmplemgnted by the Respondents with regard to the property are
protective of human health and the environment in light of the transferee’s intended use of the
property. | ' o ’ : S

G)  If the Depar_tmen’t, determines that the corrective measures implementé‘,_d"' by the
Respondents with regard to the property. are not protective of human health and the |
environment in light of the transferee’s intended use of the property, the Departtnénf must
explain, in writing, why such measures are not protective, and must identify the specific
additional corrective action requirements that. Respondents must complete with regardto

the property. 1f DOE thereafter still intends to g0 through with the transfer, Respondents . -
will endeavor to conduct any additional corrective action requirementsideritiﬁed by the
Department prior to transfer. With the Department’s prior approvat, DOE may conduct

such additional corrective action requirements following transfer, pursuant to a schedule -

36



SNL Consent Order -
April 29, 2004

aﬁ'proved by the Department. Such schedule shall be enforceable pursuant to the terms of
this Consent Order. - '

" (i)  If the Department determines that the corrective measures implemented by Respondents
3 with regard to the property are protective of human health and the environment in light of

* the transferee’s intended use of the property, no additional corrective action requirements.
will ‘be imposed with regard to the property prior to transfer. 1f the Department.

- determines, pursuant to _this - Paragraph (ScctiOn' IM1.Y.1.b.i}), that no éddit'i'énﬁrlﬁi_'
corrective measures will be imposed, DOE shall not be precluded from transferring"" the
property immediately following receipt of the Department’s determination, even if that
determination is received prior to the expiration of the review period. o

The Department must notify Respondents no-later than 60 days following the meeting requiréd -
by Section II1.Y.1.a as to whether additional corrective action measures. are necessary with

" egard to the property given the transferee’ s intended-use of the property. If the Department-does -

not notify Respondents within this time frame, the Department will be deemed to have concluded

that no additional corrective measures are necessary. given the transferee’s intended use of the

property.

ILY.1l.c. Terms of Transfer
In transferring. land to another entity, the United States shall comply with the terms of section
120(h) of the Comprehensive Environmental Response, Compensation; and Liability Act, as '
~ amended (‘fGERCLA-”), 42 U.S.C. §9620¢h). That section applies to any property owned by-the_
United States on which any hazardous substance was stored for one year or more, known to have
been released; or disposed of. Consistent with CERCLA section 120(h)(3)(A), the United States.
~ will include in the deed transferring the property the information required by CERCLA section,
120(h)(3)(A)(i), the covenant required by CERCLA section 120(h)(3)(A)(ii), and- the access -
clause required by CERCLA section 120(h)(3)(A)(di). The United -States' may -defeér. the
_requirement of section 120(h)(3)(A)()(), consistent with the terms of CERCLA ‘section
120E)E)C). | S o
Im.Y.1.d. Restricted Use S
* When the United States transfers property that has been cleaned to a level less protective than a
residential use scenario, the United States will include in the deed a restriction that limits future
.use of the property to the particular use scenario on which DOE has based its cleanup of the
property, (e.g., if the property was cleaned based on an industrial use scenario, future use of the’
property would be limited to industrial use). The language of the deed restriction governing
~ future land use necessarily will differ for each deed, depending upon the facts and circumstances
" of the property being transferred. Such restriction shall, at a minimum, be consistent with the
following language: - o '
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The propefty-’shall not be used for any purpose other than [define the use scenario on which DOE
has based its cleanup-of the property]. That means that the property shall not be used for [define
less restrictive uses]. - s v : o

At Jeast 30 days prior-to transfer, DOE shall provide the Department the opportunity to review
and comment upon the language of the proposed deed restriction limiting -future land use, as
‘described generally in the preceding Paragraph. The Department shall provide comments on
such proposed language no later than 15 days after receipt of DOE’s proposed-language. -

[[LY.le.  Enforceability Against Trahsferee

The Parties agree that the covenant required by CERCLA section 120(h)(3)(A)(ii), and the degd"-v o

restriction described in Section [I1.Y.1.d (to the extent the property is not remediated for

unrestricted use), are requirements within the meaning of CERCLA section 310(a)(1), 42 U.S.C. o

 §9659(a)(1).

The Parties agree that the cor_lt_r,a‘ctv of sale between the United States and the transferee will state - ;

. that the ‘Parties to the  contract agree that the deed restrictiontoibe set forth in the deed is a_ .

the Parties agree that such statement within the Contract of Sale will survive the:transfer of the'

requirement within the meaning of CERCLA section 310(a)(1), 42 U.S.C. § 9659(2)(1).  Further, -

The Parties also-agree that the deed traxyi;s'fefﬁng’ title from the United States to fh.e:’transferfé:e: will |
state that the restriction on land use set forth in the deed is intended to be an equitable servitude,

that both the Department and the transferor are beneficiaries of the equitable servitude, that the
Parties intend for the restriction on land use to sm with the land and to, bind_ subsequent
transferees, that such restriction is enforceable by the Department and the transferor,against any
subsequent transferee that fails to comply with its terms. The deed shall be recorded. in the
‘appropriate recording: office in the chain of title of the property to give notice of the use
restriction to subsequent transferees of the property. o -

TLY.1f. EPA Institutional Controls Tracking System |

For any deed transferring title from the United States to the transferee that contains a restriction

on future land use; DOE will, within 90 days of transfer of the property; notify EPA, Region VI,
of the transfer and identify for EPA the Jocation of the property that is the subject of the transfer
so that EPA can, as appropriate, include such property in its pilot institutional-controls-data base .
and tracking system. This database ‘and tracking system, among other things, identifies former

United States’ property on which deed restrictions have been placed. '

C1ILY2. ' Transfer of Control of Facility Property to Another Fed-er’él'Entity.-’ o /
The provisions of this Section shall apply for the duration of the"ch')ris’elnt Order to any transfer-6f B
operational control of Facility’ property from DOE to ‘another agency, department, o’
- instrumentality of the United States, to the extent that such property is subject to any requirement
under the Consent Order. ' ‘
38



SNL Consent Order
April 29, 2004

MILY.2.a. ~ Notice and Méeting

1f DOE decides or learns of a decision that operational control of any portion of the Facility will
be transferred from DOE to another agency, department or instramentality of the United States '
(the "transferee agency"), DOE will provide written notice. of such operational transfer to the-
- Departiment at least 120 days prior to the transfer, if practicable. If, however, DOE decides or

learns of such decision fewer than 120 days prior to the transfer, DOE will provide written notice .

to the Department as soon thereafter as is reasonably practicable. Appropriate representatives of
" DOE will meet with representatives of the Department and the transferee agency. Such meeting
shall take place within 30 days after DOE’s written notice under this Paragraph. The meeting
may occur following the change in operational control; if the United States determines that the
change in operational control cannot be delayed. At the meeting, the Parties will discuss ‘the -
transferee agency’s intended use of the property. The Department and DQE will review the
corrective measures, including remedy, taken with regard to. the property, in light of ‘the
transferee agency’s intended use of the property. : : o

I11.Y.2.b. . Department’s Determination

Within 60 days after the meeting, the Department will determine if the corrective measures - - °

implemented by Respondents with regard to the property are protective of human health and the .
environment in light of the transferee agency’s intended use of the property. -~~~ o

@) If the Department determines that the corrective measures implemented by Respondents -
~ with regard to the property-are not protective of human health and the environment in
light of the transferee agency’s intended use of the property, the De_partmeﬁt must
~ explain; in writing, why such measures are not protective, and must identify the specific -
" additional corrective action requirements that Respondents must complete with regard'to -
' tHe propeity.  To- the extent practicable, Respondents will endeavor to conduct any -
' -additional * corrective action requirements identified by the Department prior to the.
transfer of operational control. DOE may, however, conduct such additional corrective. :
action requirements following transfer of operational control, pursuant to a schedule
approved by the Department. Such schedule shall be enforceable pursuant to the terms of -

thisCQnsent Order. :

“property are protective of hurnan healtti and the environment in light of the transferee
‘agency’s intended:use of the property, no additional .c'orreictive-action work will be taken
with regard to the property. o S : e

(i) ¢ Ifthe Départr_n,ént determines that the corrective measures implémented w1th regard to the |

The Department must notify Respondents 10 later than 60 days following the meeting required
by the preceding Section (I11.Y.2.a) as to whether additional corrective action measures are
necessary with regard to the property. If the Department does not notify Respondents within this
time frame, the Department will be assumed to have concluded that no additional corrective

* measures are necessary given the transferee agency’s intended 5us.e' of the property.
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IM.Y.2.c. Contrary Land Use

If the Department determines that the transferee agency plans to use, or is using, the subject
property in a manner contrary to the use(s) discussed at the meeting described in Section
TI1.Y 2.b, the Department shall notify DOE and the transferee agency in writing. - In such writing,
the Department shall explain its concerns with regard to the proposed or current use of the
property. Within 30 days thereafter DOE, the Department, and the transferee agency shall meet
to discuss the Department’s stated concerns. The State reserves its right to take any action,
including administrative or judicial action, to address the contrary land use. o
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Jv. FACILITY INVESTIGATION

"IVA. ~ BACKGROUND D
Prior to.the issuance of this Consent’ Order, the Respondents had begun investigations of.
contamination at the Facility. The results of previdils investigation work are to be incorporated
into the investigations conducted under this Consent Order. However, additional investigation is

- necessary to fully characterize the nature, extent, fate and transport of Contaminants that have
been released to the environment as a result of Fac;iflity_operations. S o

The Respondents have established a groundwater-moritoring network for the purpose of

hydrogeologic characterization and groundwater quality sampling.  The current Facility

= '~ . -monitoring netw‘ofk"includ.es_f;‘tesirw&ll%"m@nit@l?ingéW@llsz and springs.- This monitoring network -~
has been determined by the Department: to be adequate for thé purpose of establishing

the Facility. . However, additional site-specific groundwater monitoring wells may be needed to .
_investigate the TAG area and sther SWMUS/AOCS. - - .. . - S

background. groundwater quality arid understanding the gereral hydrogeologic system ‘beneath

IV.B.  PERCHLORATESCREENING IN GROUNDWATER
The Respondents shall evaluate the nature and extent of pérchlbraiev,bqntan_gingﬁén based on 4 .
screening level of 4 micrograms per liter (pg/L). The detection limit shall. not: exceed 0,004

milligrams per liter (mg/L). In a given monitoring well, four consecutive non-detects. at this -

PR PR

screening level will be considered evidence of the absence of perchlorate, such that additional
monitoring for perchlorate in that well is not required. In a given monitoring well, detection of
perchlorate at this screening level will initiate the requirement of subsequent -perchlorate
monitoring, following the relevant schedule in Table X1.1 of this Consent Order, until four
consecutive non-detect results are obtained for that well. The Respondents shall report all: -
monitoring results on a quarterly basis to the Department, unless the Department agrees in

writing to a longer reporting period.

Monitoring for perchlorate as described above is required only in grd'ﬁfidi;s;ater monitoring wells:
installed at the Facility after implementation of this Consent Order and in the existing wells:
NWTA3-MW2, MRN-3D, MRN-2, MWL-BW1, MWL-MW1, CYN-MW1D, and CYN-MWS5. °

Iv.C. AREAS WITH GROUNDWATER CONTAMINATION.

Grog;igwajcct_ is or has been contamindted abo{/e WQCC ot EPA ‘standards at the Bum S1te,TA- '
'V, and Tijeras Arroyo Groundwater area (formerly Sandia North). These areas are briefly
discussed below: ‘ Lo T e .

1. Burn Site. In 1996, sampling results from the Burn Site Well, a non-potable waterr.supply
" well, showed elevated nitrate levels at 26 mg/L (maximum contaminant level (MCL) is 10

mg/L). The Department required monitoring wells at the Burn Site; these wells have yielded

groundwater samples with levels of nitrate greater than 10 mg/L.~ Fuel constituents below.
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state and EPA standards have also been detected in some wells. The contaminétion is found
in canyon alluvium and fractured bedrock aquifers that may connect to the regional aquifer in
the Albuquerque Basin to the west. o ,

2. TA-V. TA-V is located in the northeastern corner of TA-IIL in the southwestern part of
KAFB. TCE has been detected in water samples from some monitoring wells screened in the

regional aquifer in and around TA-V since 1993. Also, nitrate, a Contaminant from septic

system effluent, has been detected above state drinking water and groundwater- standards. - .

TCE levels have ranged as high as 23 ng/L, and nitrate has ranged as high as 16.3 mg/L. .

3. Tijeras Arroyb Groundwater area (f{)rrnérly'Sandia North). TAG:is an apprqximat§1§ 80 b
square miles rectangular (3.25 miles X 2.5 miles) area Jocated in the north central part of
KAFB. Groundwater occurs in a perched system in addition‘to the regional system. The

perched groundwater system is contaminated with TCE and nitrate at levels reaching 7.5
ng/l. (MCL = 5.0 pg/l) and 30 mg/L (MCL— 10-mg/L), respectively. Nitrate has been

detected in the regional aqu ifer at qg):ri@eﬂfcfétioﬂg ranging ashigh as 18 mg/L. ™

The Respondents ‘must complete & Corrective Measures Evalua'ﬁdri,('éMﬁ) | for
TA-V, and Tijeras Arroyo Groundwater area in accordance with the, schedules,:in;Section XL
Prior to cor;ducting a CME, site characterization efforts must bcéﬁcompl_gt_.ea to. the satisfaétion of
the Depai‘tment._ Rlesg_of'ndents shall determine for each area of groundwater contdinination and @s- -
required by the Department: - e : S s S

1. Natti’fé,’ rate of transp@rta andextent of confﬁniihaﬁon; |
2. P#egi»ona‘lr;and perch_ed.éc}iuirfér'ﬁoiiﬁdaries; :',_’:

3 Deﬁfh 1o water, wéteril-é}‘/_els, water table; -pbtentiforﬁeuic surface, and any seasonal Varxatlons, -
4, Flbw directior;é and velocities; | o | o

5 Geologic,,hydrostratig"raphic, and structural relationships;-

6. "'Wa_t"_/er supply well ‘pumping influences, seasonal puinpi@g ;at;és:; and antiual amounts of watér

withdrawny 7 ERERE IR R

7. Saturated hydrauli‘é"-’ condictivity, porosity, effective porosity, _p_e;frneability, trahsmiésiﬁfy, |
particle size, storage coefficients, and estimated fracture/sebondary"ﬁOrosity;'" : Lo

8. Contaminant concentrations in soil, rock, sediment; vapor, and watef/(as_ appropﬁate); and
9. - General water chemistry.
In. selecting sites for new wells, the Respondents shall consider. lithology, paleotopography,
fracture. density a_nd.iox_-ientat_‘ion, source areas, Contaminant Qharacte;istjps;: geologic stractures,
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groundwatér flow direction, and any known and potential occurrences of groundwater.

IV.D. . “MIXED WASTE LANDFILL

T_hé MWL was 6perate‘d from 1959 to 1988 as a land disposal unit for various {\'?VaSte's, including
mixed waste and hazard()us'waste. The landfill occupies about 2.6 acres and is located in the
north-central portion of TA-IIL. Wastes disposed of in the MWL include acids, metals, organic

solvents- anid other organic ‘compounds: A RFI has shown that cadmium and tritium, a

radioactive material that is not covered by this Consent Order, have migrated from the landfill.

On October -11, 2001, the Department directed the Respondents to conduct” a Cotrective
Measures Study (CMS) (equivalent to a CME) meeting the requirements set forth in Sections N,
0, P, Q, and S of Module IV (HSWA requirements) of the Respondents” RCRA Permit. Since
- then, the Respondents have submitted a CMS Plan to the Department, fulfilling the first p

'this directive, and a CMS Report. The Respondents must complete the CMS and implement and” ™~

coinplete the approved corrective measures in accordance with the schedules in Section XI.

IV.E. SEPTIC SYSTEMS

Small sepﬁ_c systems make up the bulk of sites still requirir_lg investigation at the Fécilitj}. The
Respondents shall investigate these sites in accordance with the ‘Sampling and Analysis "Plan.
submitted .October 19, 1999, .and approved by the Department on January 28, 2000.

Investigation reports for each site are due in accordance with'the schedules in Section X1, Tables

X1-2 and XI-3. The Respondents may substitute a completed septic system investigation report

for -any other report for a septic system that is due, but is incomplete, by notifying the
Deﬁartment\.-in-writing,,,p,rovided:thajg the substitute report is for a site not yet granted Corrective

- Action Complete status by the Department. Any report replaced by a substitute report shall
assume the original due date of the substitute. . : . '

The Respondénts must complete and submit an investigation report for each. SWMU and AOC
listed in, and in accordance with, . the schedules in Section X1, Tables XI-2 and XI-3. ‘The
Respondents may substitute 2 completed investigation report for any other report that is due, but
is incomplete, if given prior written approval by tbp Department, and provided the substitute
report is for a site that has not yet been- granted Corrective Action Complete status by the
Depattment. *Ariy:report replaced by a substitute report shall assume the original due date of the
substitute. L _ ' . ’ o : -

IVE.  OTHER SOLID WASTE MANAGEMENT UNITS AND AREAS OF

43



SNL Consent Order
April 29, 2004

V. NEWLY IDENTIFIED SWMUS, AOCS AND RELEASES

Within 15 days after the discovery of any newly identified or suspected SWMUs .or AQOCs, the

Respondents shall notify the Department in writing of such discovery. The notification shall |
include, at a minimum, the location of the SWMU or AOC and all available information pertaining -
to the nature of any release of Contaminants from the SWMU or AOC, including the Contaminants
released, the magnitude of the release, and the media affected by the release. | - o

Within 60 days after submitting' such notiﬁcatioﬁ, the vResp‘ohdents shall Ssubmit t'_o- the
Department for approval a SWMU Assessment Report (SAR) for each newly identified or.
suspected SWMU or AOC unit. At a minimum, the SAR shall provide the- following
information, to thé extent available: ' ‘ L ' R
1. Location of each unit on a topographic map of appropriate scale; .

2. Designatio of type and function of each uriit;-

3. " General dimensions, capacities _ar'ldv structural descnp’uon of each unit (including any -
available plans and drawings); - : '

4. Dates of operation for each-unit;

5. " ‘Identification of all wastes that have :been_mé\ﬁé;ged at or in_ea'cﬁ‘unit,'té the extent available,
* including any available data on hazardous constituents in the waste; and S

6. All available information -pertairﬁhg to any release of Cont‘ammaﬁft‘s from each umt,
' including ‘groundwater data, soil. analyses, air :s_,‘ampliﬁg or monitoring ‘data, ‘and. surface
water data. : ' o T

Based on the results of the ‘SAR, the. Department will determine the need for further

investigations at the SWMUs or AOCs covered in the SAR, including tfie need for an
investigation . report under Section VI.C. If warranted, the Department’ may also require '
corrective measures of the SWMU or AOC, based on a finding.that releases of Contaminants

have occurred, are occurring, or are likely to occur from the unit. - '

‘Within 15 days after the discovery of any-previously unknown rélease of a Contaminant from a
SWMU or AOC, the Respondents shall notify the Department in writing of such discovery. The
Department may determine that further investigation- of the rélease of Contaminants is needed,
including the need for an investigation report under Section VI.C. If warranted, the Department
may also require corrective measures of the SWMU or AOC, based on a finding that releases of
Contaminants have occurred, are occurring, or are likely to occur from the unit. '

S
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V. CORRECTIVE ACTION PROCESS

VLA,  INVESTIGATION WORK PLAN

The Department may determine that further investigation is needed at any of the SWMUs or

AOCs listed in- the Facility Operating Permit. or identified under Sections IV, V or XI. If the. .
Department determines: that forther investigation is needed, it will notify the Respondents' in
writing. The Respondents shall submit to the Department for approval an investigation work
plan or plans for those SWMUs and AOQCs'that need further investigation. An individual work -
plan may cover several SWMUs or AOCs. The work plans shall be prepared in accordance with.
Section X.B of this Consent Order and shall be submitted by the date specified by the

Department.

The Respondents shall ."perfo'rm ‘the . site investigations in accordance with the approved .
investigation work plan. The Respondents shall notify the Department in writing or by email or -
fax of any field sampling activities undertaken pursuant to any plan or requirement of this -

Consent Order a minimum of 15 days prior to the commencement of any field activity under the
approved -@hvestigatiOn work plan. : _ : -

VLC. INVESTIGATION REPORT | o
The Respondents shall submit to the Department for approval an investigation report. that

presents -the results of field activities, summarizes the data collected, and presents the L

recomméndations and conclusions of the investigation. An individual report may cover several ;-
SWMUs or AOCs. The reports shall be prepared in accordance with Section X.C of this Consent -
Ordér anid shall be ‘submitted by the date specified by the Department or as listed in Section XI;,
Tables XI-2-and XI-3. - : D ST

ViD. (CORRECTIVE MEASURES EVALUATION | )
If the Department requires corrective measures at a SWMU . or AOC listed in the Facility’s

Operating Permit or identified in Sections IV, V or X1 of this Consent Order, the Rés_pqnd’en_‘tsv shall

submit to the Department a CME Work Plan within 90 days of netification by the Department thata
CME is required.  The CME Work Plan shall contain a schedule to conduct the CME. . The"
 Department will review: the CME Work Plan, and will provide the Respondents written notice.of
any deficiencies in the CME Work Plan. The Respondents will correct any deficiencies in the CME
Work Plan by the submittal date specified by the Department. Upon approval of the CME Work
Plan by the Department, the work plan shall be implemented. A CME Report; in compliance with -
the requirements of Section X.F of this Consent Order, shall be submitted to the Department on the
 date specified in Section XI of this Consent Order or, if there is no-date specified in Section X1,
within 90 days of completion of the CME. The Department will review the CME Report, and will -
provide the Respondents written notice of any deficiencies in the Report. The Respénde,nts will
correct any deficiencies in the CME Report by the submittal date specified by the Department.

When the Department determines that there are no deficiencies in the CME Report, the Department
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will seek and consider public comment prior to approving, approving with modifications, or
rejecting a remedy.’ = :

VLE. CORRECTIVE MEASUES IMPLEMENTATION

Respondents shall prepare a Corrective Measures Implementation Plan for the remedy approved "
by the Department, then shall implement the remedy upon’ approval of - the Plan: by the.
Department in accordance with a schedule for completion. Upon completion-of thie remedy, the
Respondents shall submit a Corrective Measures Implementation Report to the Department for =
approval in accordance with a schedule approved by the Department or as required in Section XI, -

© Tables XI-2 and XI-3. : ' ' : ' .

VLF.  INTERIM MEASURES WORK PLAN | |
If required by the D,ep_arunerit,v the Respondents shall prepare and submit to the Department for

© ““approval an Interim Measures Work’ Plan” within 90~ days-after eceiving notification: from-the. -

"Department that a plan is required. Interim measures will be required, if necessary, to réduce or - -
prevent migration of Contaminants, or to reduce or prevent human or environmental exposure. to .

- Contaminants while long-term corrective action-remedies are evaluated and implemented. The -
Respondents shall include an implementation schedule in the Interim Measures Work Plan. o

The Interim Measures Work Plan required by the Department must be approved prior to
implementation. If the Department disapproves the Interim Measures Work Plan, the Department
will notify the Respondents in writing . of the plan's: deficiencies and specify a due date for

submission of a revised Interim Measures Work Plan. o S
The Respondents may determine, during im lementation of site investigation. activities, that .
emergency interim measures are necessary to address an immediate threat of harm' te, human
health or the environment.  The Respondents shall notify the Department within three business

days of discovery of the facts giving rise to the threat, and shall propose emergency interim -
measures to address the threat. If the Department approves the emergency interirn measures in
writing, the Respondents may implement the emergency interim measures without submitting an
interim measures work plan. In some circumstances, initiation of ‘emergency . interim measures- -
might be watranted prior to obtaining Wwritten approval from the Department. Respondents shall
notify the Department within one business day of taking the emergency interim measure. The:

notification will’ contain a description of the emergency situation, what' types andquantities of

Contamifiants aré involved, the emergency interim measures tiken, and contact iriformation for the .
‘emergency ‘¢oordinator. that handled the problem. ‘The notification will also include a written
statément justifying the need to take the emergency action without prior written approval. from the
Department.. _ S IR S , o
VLG.  INTERIM MEASURES IMPLEMENTATION

The Respondents shall implement the interim-rxﬁea'sures in acéord_;m_:ce with the approved Interim:

2 In selecting a remedy, the Department may sgléct mége_ than one rémedy for a particular SWMU or AOC. The use
- of thie term “remedy”; when referring to the selection of a remedy, refers also to multiple remedies. I
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Measures W ork Plan.

~ Within 90 days of completion of interim measures, the Respondents shall prepare and submit: to
“the Department, an Interim Measures Report summarizing the results of the interim measures,
and including .copies of all relevant laboratory, monitoring, and other data. The Interim
Measures. Report  shall . follow the same requirements as for a - Corrective Measures" -
Implementation Report. S :

VI.H. ACCELERATED CLEANUP PROCESS

At any time, if the Respondents identify a corrective action or measure that, if implemented
voluntarily, would reduce impacts to human health and the environmient, reduce cost or reduce
overall schedule, the Respondents may implement the corrective action or measure as provided
-inythis Section (VL.H) in lieu of the process. established in Sections' VI.A through VLE. . The
-proposed corrective action or measure will be documented in a Voluntary Corrective Action Plan

or Voluntary Corrective Measure Plan, which shall include: (1) a description of the remediation =

initiative, including details of the unit or activity that is subject to the requirements of this -
Consent Order; and (2) an explanation of how the proposed action is consistent with the overall
corrective action objectives and requirements. The Respondents shall notify the Department of =~
the planned action or measure a minimum of 15 days prior to the commencement of any
voluntary field activity; the notification shall include the submiittal of the plan. . The Department
may review the plan to ensure that the proposed action would not pose unacceptable risks to
human health and/or the environment. - Within 90 days after completion of the voluntary
. corrective action or measure, the Respondents shall submit to the Department an Investigation
Report that includes the contents satisfying the requirements .of a Corrective Measures
 Implementation Report, as specified in Section VILD:S.a . R
VI.H.1.  Voluntary Corrective Measures Work Plan , .
A VCM Work Plan must be approved prior to irnplementation. If the Department disapproves:
the VCM Work Plan, the Department will notify the Respondents in writing .of- the plan's -
deficiencies and specify a due date for submission of a revised VCM Work Plan, or explain‘why -
' the proposed VCM will not be approved. The Respondents shall include an implementation
schedule-in the VCM Work Plan. .~ e e

VI.H.2. Voluntary Corrective Measures Implementation o . o

The Respondents shall implement the VCM: in accordance with the approved VCM Work Plan.
Within 90 days of completion of the VCM, the Respondents shall prepare and submit t6 the .
Department, an Investigation Report that includes the contents satisfying the requirements of'a
Corrective Measures Implementation (CMI) Report. - B R

The VCM.may not be the final remedy. The Department will evaluate the adequacy of cleanup
as it does for a CMI, and the Department may require a CME. - o
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VLH.J3. Voluntary Corrective Action Work Plan '

The Department may review the Voluntary Corrective Action (VCA) Work Plan to ensure that
the proposed VCA does not pose unacceptable risk to human health or the environment or
interfere with the attainment of a final remedy. ’ Co ~ :

The VCA Work Plan need not be approved prior to implementation. However, “if the

Department disapproves the VCA Work Plan, the Department will notify the Respondents in < |

writing of the Plan's deficiencies.

| VLHA. Voluntary Corrective Action Implementation

The Respondents shall implement the VCA"iVnJ accordance v;'ith't\he VCA Work Plan. Within 90 .
days of completion of the VCA, the Respondents shall prepare and submit to the Department an
* Investigation Report that includes the contents satisfying the requirements of a CMI Report.

as it does for a CMI, and the Department may require a CME. o

VIL  RISK ANALYSIS -

The Respondents shall evaluate potential hurhan and ecological risk for all SWMUs and AOCs at -
which there is contamination or residual contamination that will not be removed by corrective .
action. -Additionally, the Department may require human health and ecological risk analyses for
any SWMU or AOC to determine if there are current. risks to human health or the environment
from the existing level of contamination at the SWMU or AOC. The risk evaluation shall be in
this form.of a risk screening (Sections VLL1.b and V1.J) or a baseline risk assessment. o

The risk evaluation results shall be reported in a Risk Assessment Report in compliance with’
Section X.E of this Consent Order. Alternatively, text equivalent to a Risk Assessment Report
may be appended to an Investigation Report (Section X.C) or a Corrective Méasures,Eva]uaﬁdﬁ" '
Repert (Section X.F). Contamination at SWMUs and AOCs not meeting the Department’s .

hurman health target excess cancer risk goal of 10 for the sum of all carcinogenic Contaminants’
or the Department’s goal of a hazard index (HI) of one (1.0) for the sum of all noncarcinogenic
. Contaminants is subject to cleanup, as determined by the Department. Contaminants at SWMUSs
and AOCs not meeting the requirements for ecological risk in Section VI.J are also subject to”
cleanup, as determined by the Department. : :

The Respondents shé.ll attain the cleanup goals specified ‘in the above patagraph and the -cleanup'j
levels. specified in Section V1K of this Consent Order to protect human health and . the
environment. Respondents may request alternative-cleanup goals or levels at a particular site:
pursuant to the terms of Section VL.L. o -

Vil  Risk Assessment Report - ] , |
Risk Assessment reports (or equivalent text"appénd‘ed _t6 other reports) shall conform to-‘the . |
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requirements in Section X.E of this Consent Order. In any pase_ir; which the Department has
approved a demonstration of impracticability for a SWMU or AOC pursuant to Section VLL, the
Respondents shall submit to the Department for approval, within 90 days following completion

of cleanup activities, #Risk Assessment Report for that SWMU or AOC.

Villa  Conceptual Site and Risk Exposure Models

The risk assessment shall inctude information on the expected fate and transport of Contaminants

detected at the site, including a list of all known sources of contamination at the site. - The

conceptual site model shall be discussed in 'all: risk assessments. " Sources that are no longer -
considered to'be releasing Contaminants, buit represent the point of origination for Coritaminants-
transported to other locations, shall be included. The discussion of ‘fate and transport -shall -

address potential migration of each Contaminant in each medium, potential breakdown products "

and their migration, and anticipated..pgj;{};lyggys;gf ._e;_(_p_g;s‘,ggg“fgr human and .ecolo__gical receptofs. o

For human headlth risk assessments for soils, the. conceptual site and risk exposure models shall
include the current and reasonably foreseeable future land use (such as ihdustrialior recreational) -
for each” SWMU or AOC. For.any SWMU or AOC: where the current and reasonably .
foreseeable’ future land use is not residential, a risk .aSsesgment; ‘based on a residential Jand-use

scenario shall also be performed and reported. - The residéntial land use risk assessment shall be..
used for comparison purposes only; unless the land use changes to tesidential. - . o

A SWMU-specific risk scenario may be usedfor the human health risk assessment based onthe
current and reasonably foreseeable future land use. If such a scenario is used, the Respondents

shall include all toxicity information and exposure assessment equations used for the SWMU- - '

spcciﬁc‘sce’naifi‘o“‘as ‘well as the sources for that ipformation. If MCLs and WQCC sténdard's; .as
described below, are pertinent to. a SWMU -or AOC; these levels shall also-be used . in the:
screening assessment. : : N TR .

Conceptual site and risk exposure models iaxeseriteg} for é:cquo_gic;;il"r'is'k'asséssments .shalliidentifyzl .

assessment endpoints and measurement receptors for the site. The discussion of the models shall -
explain how the measurement receptors for the site are protective of the ecological receptors.

VILLb. ~ Human Health Risk Sereening Levels .

The risk analysis shall include a screeming assessment that compares appropriate soil ‘sereening
levels, or WQCC standards or EPA MCLs as described below, to Contaminants at a site;The -

Department’s soil screening levels (SSLs)-for residential land use shall be ased to screensoil’
contamination for risk to human health,-or a baseline risk assessment shall be conducted.  In
either case, SSLs for Contaminants detected at a SWMU or AOC shall be included in the Risk
. Assessment Report for comparative purposes. For any given Contaminant that occurs naturally,
the approved background concentration shall also be reported for comparative purposes, and the

total risk of that Cortaminanit must include. the risk from _background‘ levels. For ‘fhose

Contaminants riot appearing on the Department’s SSL table, EPA Region 6 soil screening values
* adjusted to a 10°% target excess cancer risk goal shall be used in place of SSLs.  If no -
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scienﬁﬁceflly' valid toxicological studies exist for a particular receptor or Contaminant, the

Contaminant and receptor combination shall be addressed using qualitative methods. -

VL. . ECOLOGICAL RISK EVALUATION - _
Ecological risk at each site shall be evaluated by a baseline risk- assessment or by using the
Department’s Guidance for Assessing E_qological Risks Posed by Chemicals: Screening-Level
Ecological Risk Assessment (March 2000). The Predictive Ecological Risk Assessment
Methodology, Environmental Restoration Project, Sandia National Laboratories, NM, developed .
by Sandia National Laboratories/New Mexico, may be used instead of the ecological $creeninig: -
levels cited in the guidance above if written approval of the Department for'these values is - |
obtained prior to use. If no séientifically valid toxicological studies exist for a particular receptor
or Contaminant, the Contaminant and receptor combination shall be addre’ss_%d using qUalitﬁti\"/ev-:_ '
methods. - T ' sl

3

VLK. = CLEANUP GOALS AND CLEANUPLEVELS "7
As noted below, the WQCC and the Department have separately specified certain cleanup goals
and methods of calculating cleanup levels, and reporting requirements for. sites where, corrective”™
action is required. The Department’s cleanup goals for protection of human health are based on'
excess lifetime cancer risk levels that are consistent with the EPA’s National Oil and Hazatdous
Substance Pollution Contingency Plan, 40 CFR. § 300.430(e)(2)A)(A)(2).. The "EPA"
recommends a range of 107 to 107 Tifetime excess tancer risk: as acceptable.. In general, the
" Department has selected a human health target-excess cancer tisk goal of 107 for the sum of all

carcinogenic Contaminants.and the goal of a hazard“index (HI) of one (1.0) for the sum of .all
. noncarcinogenic Contaminants. - e .

In addition to. the above-noted cleanup goals, the Department and the EPA have established
certain soil screening levels and MCLs, and the WQCC: hias adopted groundwater -and surface.
water standards that are described below. Respondents shall use the cleanup levels described '
bélow in a manner consistent with the EPA RCRA corrective action process in implementing the

doitective action requirements of this Consent Order. - Finally, the Department has neither .
established, nor-adopted pursuant to applicable law, a-specific cleanup level for perchlorate’in
soil, groundwater, or surface water. To the extent any future regulatqry:requi'reinénts', :_(‘i:’c.;:‘
" WQCC standards, MCLs or other standards that are applicable) are adopted by the
Environmental Improvement Board (EIB), WQCC, or ‘EPA for‘perchlorate, Respondents.shall
comply with. those requirements, whichever are the most stringent. As noted. below and in

‘Section IV.B, of this Consent Order, the Parties have agreed to a screening level for monitoring
perchlorate in groundwater. Section VLK.1.b-also describes that screening level for groundwater

and the procedures Respondents shall follow if Respondents obtain detections above “this
screening level. . o e v N AT T

VIK1.  Groundwater . IR o |
Groundwater cleanup levels for human health should typically be developed using existing’
" ‘cleanup standards (e.g., drinking water standards) when they are available and when using them

. | , 0 | =anc. 2
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is protective of current and reasonably expected. eXposures. ‘The parties shall refer to EPA
guidance, Handbook of Groundwater Protection and Cleanup Policies for RCRA Corrective
Action (Sept. 2002), in developing groundwater cleanip levels. - _ L

VIK.l.a.  Groundwater Cleanup Levels "~ * S o

The WQCC has adopted groundwater cleanup standards for selected Contaminants (20.6.2.7.88;=

20.6.2.3103 and 20.6.2.4103 NMAC). Groundwater cleanup levels are based on the WQCC-!
standards and the EPA MCLs for drinking water Contaminants. If both 2 WQCC standard-and a::
MCL have been established for an individual substance, then the most stringent of the two levels:- .
shall be considered the cleanup level for that substance. o ‘ . T

If, at the time of a CME, a WQCC standard or MCL has not been established for a Contaminant, .

he Respondents shall-use the cleanup goals of a target excess cancer risk level of 10° and for .

noncarcinogenic Contaminants an HI of one (1 .0) and using a residential scenario as the basis for.
proposing a cleatup level for the Contaminant.. Prior to.a CME, the WQCC standards and:the::
drinking water MCLs shall be used as screening levels. If a WQCC standard or MCL thas tiot * -
been established for a specific substance, the EPA Region VI Human Health Medium' Specific:::
Screening Level for tap water shall be used as the screening level. Monitoring results in excess

of those levels may indicate the need for changes to the relevant monitoring plan, further
characterization-of releases, evaluation of potential Interim Measures, as- specified in Section. '

VILB of this Consent Order, or other appropriate actions as required by the Department.

VIK.1.b. Groundwater Perchlorate Screening Level L _ _

The Parties agree that, prior to the promulgation of any applicable regulatory standards. for
petchlorate, the Respondents shall screen for perchlorate in all new groundwater monitoring
wells installed at the Facility after the effective date of this Consent Order arid at the following
existing grounidwater monitoring wells: NWTA3-MW2',‘MRN-:3D,'MRN‘—2, MWL-BW1, MWL: -
MW1, CYN-MWID, and CYN-MWS5. Groundwater monitoring for perchlorate : shall’. be -
conducted for a minimum of four quarters and utilize a detection limit not to exceed 0:004 mg/L.
Should perchlorate be detected in groundwater at any. level in any, monitoring wells, the
Respondents shall continue monitoring perchlorate at such wells at.a frequency to be negotiated

with the Department. The frequency of onitoring shall not excéeéd one year. The Respondents

shall fepoit all- monitoring results on a quarterly basis to the Department, unless the Department,
agrees in writing to a longer reporting period. =~ A Co e

If perchlorate is:detected at 0.004 mg/L. or .greater, Respondents shall evaluate the nature and
extent of the perchlorate contamination. The results of the evaluation of the nature and extent of -
contqgrﬁnatiélhgshall be incorporated into a CME. 1f, at the time of the CME, no groundwater
 standard or MCL has been adopted by the EIB; WQCC or EPA for perchlorate, the Respondents
“shall use the cleanup goal of a HI of one (1.0) and a residential scenario in the CME evaluation . -
to develop the proposed cleanup level. .~ L e
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V1.K.2. _" - .Seil Sgreenin_g,Levels and Cleanup Goal -

The Department has specified soil-screening levels that are based on a target total excess cancer .
- risk of 107 and for noncarcinogenic Contaminants a target HI of ‘one (1.0) for residential land’

"use. The target residential soil screening levels for selected substances are listed in the
Department’s Technical Background Document for Development of Soil Screening Levels. The
Department uses the most recent version of the EPA Region VI Human Health Medium Specific'
Screening Level (HHMSSL) for ‘residential soil as the target sereening level for compounds
~ designated. as-“n” (noncarcinogen effects), “max” (maximum -concentration), and “sat” ;;(soil _

saturation concentration), or ten times the ‘EPA Region VI HHMSSL for compounds designated

“c” (carcinogen effects), ifa Department'residenﬁial soil screening level has not __b.een_vesfablishe‘d:. '
for a Contaminant. ' o o e _ o

The Respohdéhts shall either ,u:tiyljze"the Department’s soil screening levels as cleanup levels for

“+ prirposes of this Consent Order, or shall-propose cleanup levels to-the Department-based-on:atisk : -

assessment and a target-excess cancer risk level of 107 or, for poncarcinogenic Contaminants, a

HI' of one (1.0) for current and reasonably foreseeable future land use: The proposed cleanup -

level will be subject to the Department’s review and approval.. -

VIEK:2.a. .. Seil ‘Polychlorinated Biphenyls Cleanup Levels - T .
PCBs are hazardous constituents (20.4.1,200 NMAC incorporating 40 C.F.R. § 261, Appendix
VIID). Soil cleanup levels for PCBs are discussed in ’thchcpaittfrhent”s Position Paper Risk-based
Remediation of Polychlorinated Biphenyls at RCRA Corrective Action Sites (Mar. 2000). *Except -
as noted in this Section and in Section: VLL below, the default soil cleanup level for PCBs is 1
milligram per kilogram (mg/kg). o o

The Depa:rtmenthas reached agrementw1th both the EPA and the Respondentsregardmg the,
cleantp levels of PCBs. at SWMU 2: total PCB-concentrations shall be less than 10 mg/kg at.a_
depth of greater than five feet. The upper five feet of the now-excavated landfill shall be,

" backfilled with cleansoil..
VIK3.  Surface Water Cleantp Levels Lo T
The surface water quality standards set forth.in the Clean Water Act, 33 US.C. 8§ 1251 et seq.;.

Ground' and - Surface . Water: Protection .Re’g‘uvlatiorié,‘ 20.6.2 ‘NMAC; ‘and ‘the :Standards :for-
Interstate and Intrastate Surface Waters, 20.6.4 NMAC, shall constifuté the :tleanup: levels: ifor-
surface water for purposes of this Consent Order. ‘ R TP

'VIL. . REQUESTS FOR VARIANCE FROM CLEANUP GOAL ORLEVEL .
As noted in Section VLI, Respondents may seek to vary from 2 particular cleanup goalor
cleanup level. The nature of the request will differ depending on whether a WQCC standard is
involved. 1f a WQCC standard is involved, Respondents may seek an alternative abatement
" standard in dccordance with the process specified in ‘the WQCC. ‘Regulations, - Section
20.6.2.4103.E and F NMAC. Those regulations require Respondents to make a request to’ the
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WOCC. - The WQCC will then determine whether an altemative abatement standard is
appropriate and, if it is, will approve such standard consistent with the WQCC Regulations. - . '

" For.all other instances in which Respondents seek to vary from a cleanup goal or level idenﬁﬁed
above, Respondentsshall submit a demonstration to the Department that achievement of the -
, ‘-cl'eapilp'fgoal or level'is impracticable. The Department will review the Respondents® written -

submission concerning impracticability and determine whether the demonstration is approvable.

Respondents shall have the burden of making the impracticability demonstration and, in making -
such demonstration, Respondents may ' consider such things as technical or = physical
impracticability of the project, the effectivenéss of proposed solutions, the cost of the project;.
hazards .ta workers or to the public, and any other basis that may suppert a finding of
impracticability at a particular SWMU or AOC. The Department may consider such things as

technical or physical feasibility of the project, the effectiveness of proposed solutions, the cost of
thé project, hazards to workers of to the public; anid any other basis-that may support or refute a
‘finding of impracticability at a particular SWMU or AOC. Respondents may -also refer to all

applicable guidance concerning impracticability, including, for example, the criteria set forth in -

EPA’s Interim Final Guidance for Evaluating the Technical Impracticability of Ground-Water

Restoration (Sept. 1993) and EPA’s Handbook of Groundwater Protection and, Cleanup Policies

for RCRA Corrective Action. (Sept. 2002). ‘'In ‘addition to demonstrating the basis for their

impracticability request, Respondents’ written submission shall propose the action(s) tqbe_._;ta‘ivkqgﬂ ,
by Respondents. if the Department approves the impracticability demonstration. Such action(s) -
shall include, but is (are) not limited to, completion of a site-specific risk- assessment and

identification of alternate cleanup goals or levels.

If the Department approves Respondents’ impracticability demonstration, it shall indicate so in
writing, and such writing shall identify the specific action(s) to be taken by Respondents.
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VII. CORRECTIVE MEASURES

The Respondents shall implement cofrcctiVé ‘measures at the Facility, as necessary, in
accordance with the requirements of this Section (VII). . ' - .

The results of the investigations required in this Consent Order, and other information available
to the Department, will be used as the basis for determining whether further investigation or.
corrective. measures are. necessary at. each SWMU or AOC. The general procedures for. -
‘implementing corrective measures are described below. ' ' - '

VILA.  EROSION CONTROL

The Respondents are responsible for cdntrolling eroéion at each SWMU vo‘r AOC and from roads
constructed by the Facility solely for- the purpose of accessing, investigating, or remediating a
SWMU or AOC. The Respondents shall control and limit significant siltation, sediment

“iransport, Contaminant transport and surface erosiof within inidividual SWMU/AOC boundaries. -

Erosion controls shall include slope stabilization, surface-water run-on and run-off control, and -
sediment tr‘énspbxt'cOnt‘rols, as needed. The Respondents shall implement engineering controls
and best management practices to control surface water and sediment transport within individual ~

SWMU or AOC boundaries. Erosion control and surface water monitoring shall be performed in. -
accordance with the Clean Water Act, U.S. Code Title 33, Chapter 26; the State of New Mexico -
Stdndards for Interstate and Intrastate Surface Waters, 20.6.4 NMAC; Ground and Surface Water
Protection Regulations, 20.6.2 NMAC; and in accordance with the Department’s Surface Water
Quality Bureau and EPA guidance. Erosion.control shall be implemented, as necessary, before,
during, and after implementation of corrective measures. R S I

VILB. ~ INTERIM MEASURES

VILB.1. General

The Department will require interim measures, if the Department determines that such measures
are necessary, to reduce or prevent migration.of Contaminants, or to reduce or prevent human or
environmental exposure to Contaminants while long-term corrective action remedies are
evaluated and implemented. Upon making such a determination, the Department will notify the

Respondents in writing. ' C - T

VILB.2. Interim Measures Work Plan

Within 90 days after receiving notification from the Department that interim meésu_res are
" required, the Respondents shall submit to the Department for approval an Interim Measures
* Work Plan that shall include an implementation schedule.

VILB.2.a.  Approval of Interim Measures Work Plan

If the Department disapproves the Interim Measures Work Plan, the Depaftmeﬁt will notify the |
Respondents in writing of the Interim Measures Work Plan's deficiencies and specify a due date
for submission of a revised Interim Measures Work Plan. Upon receipt of such notification of
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disapproval, the Respondents shall submit to the Department, within the specified timeframe, a
revised Intetim Measures Work Plan that corrects the deficiencies. - .

VILB.3. Tnterim Measures Implementation

The -:Respondentsh:,sljiéll 'impl':"e‘i:rieﬁ‘t; the interim measures in accordance w1th the ‘ap_proved Intenm -
Measures Work Plan and implementation schedule. - . S

VILB4. Emergency Interim Measures

The Respondents may determine, during implementation of site investigation activities, that. -
emergency interim measures are necessary to address an immediate threat of harm to human '
health or the environment. The Respondents shall notify the Department within three business
" days of discovery of the factsgiving rise to the threat, and shall propose emergency interim

mradsires to address the threat. If the Department approves the emergency interim measures'in
writing, the Respondents may implement the emergency interim measures without submitting an

interim measures work plan. In some circumstances, initiation of emergency interim. ‘measures
might be warranted prior to obtaining written approval from the Department. Respondents shall
notify: the Department within one business day of taking the emergency interim measure. “The~
notification will contain a description of the emergency situation, what types and. quantities of

' Contaminants are involved, the ethergency intérim measures taken, and contact informati e .

emergency coordinator that handled the problem. The notification will also include a wiitten.

- statement justifying the need to take the emergency action without prior written approval from the
Department. i ’ o ‘ '

VILB5.  Interim Measures Report o |
Within 90 days after ‘completion of interim measures, the Respondents shall-su_bmit _..tg;-?‘thé

~ Department an Interim Measures Report summarizing the results of the interim measures, that

shall include copies of the results of all field screening, monitoring; sampling, analysis and other |

data generated as part of the intenm measures implementation. The Interim Measures Report

shall follow the requirements for a Corrective Measures Implementation Report.

VILC. CORRECTIVE MEASURES EVALUATION o
The Department will require corrective measures at a SWMU or. AOC if the Department

determines, based on an Investigation Report and other information available to the Department,
that there has been a release of Contaminants into the environment at the SWMU or AOC and
. that corrective measures are necessary to protect human health or the environment. Upodn

making such a determination, the Department will notify the Respondents in writing. -

Within 90 days of receiving notification from ‘the Department that a .corrective measures
evaluation is required, the Respondents shall submit to the Department for approval a CME
Work Plan. The Department will review the CME Work Plan and will provide the Respondents

written notice -of -any deficiencies in the work plan. The Respondents shall correet any

deficiencies in the CME Work Plan by the submittal daté specified by the Department. When -
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the . Department determines that there are no deﬁc1encres in the CME Work Plan, the
Respondents shall implement the CME Work Plan ' o

' .For simple sites with obvious remedies, the Respondents may choose to remedlate a SWMU or -
AOQC using the accelerated cleanup process pursuant to Section VL.H- -of this Consent Order. The
completion of an accelerated cleanup at a SWMU_ or AOC does not obligate the Department: to
make a Corrective Action Complete determination for such SWMU or AOC. “The Department
may require a CME to-be conducted for a SWMU or AOC that has been prewously remediated '
by the accelerated cleanup process, 1f the latter is. determined to be 1nadequate by the
Department

VILC.1.-"  Corrective Measures Evaluatlon Report _
Within 90 days of completion of the CME, the Respondents shall submlt a CME Report to the -

‘Department : for ‘approval of a- remedy..... The. Respondents, . shall follow the CME Report‘_ .

'requlrements in Section X. F of this Consent Order
The- correctlve measures evaluation shall evaluate potentral remedlal alternatlves ‘and shall ~
recommend a preferred remedy that will be protective of human health and the environment and
attain the approprlate cleanup goals for Contaminants that are. present ‘"The CME Report shall, at
a minimum, comply with Section X F of '[hlS Consent Order and 1nclude partlcular to the SWMU .
or AOC be1ng evaluated o

1. A description of the locatlon ‘'status, and current use of the SWMU or AOC;

2. A descnptron of the hlstory of SWMU or AOC operatrons and the hlstory of- releases of
Contarmnants

3;7 A descnptlon of SWMU or AOC surface cond1t10ns

4. A descnptlon of SWMU or AOC subsurface COIldl'[lOIlS

5. A descnptlon of on- and off-site contammatlon inall atfected medla
6 An 1dent1ﬁcat10n and descnptron of all sources’ ‘of Contaminants;,
7 ,An’ldentrﬁcatron and descnptlon of Contarnlnant mlgratlon pathways,
8. An identiﬁcation and descn'ptlon of potential receptors, o | .
'>9;" A descnpt1on of cleanup standards or other regulatory cntena

' 10 An 1dent1ﬁeatxon and descnptmn of a range of remedy. alternatlves
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11. Remccii'al alternative pilot or bench scale testing results;

" 12. A detailed evaluation and rating of each of the remedy alternatives, applying the”crite;iavsej’;:
~ forth in Section V‘II.Q.EB_;a4b ; : R :

13. An identification of a proposed preferred remedy; -
14, Design criteria of the selected remedy;
15. A propOséd schedule for implementation of the preferred r_emedy.

'VII_.C.Z, o Cleanup Standards o S _

The Respondents shall select. corrective :measures- that are capable of achieving the cleanup =
standards and goals outlined in Section VIJ and VLK of this Consent Order or, approved risk-
based cleanup goals established by a risk assessment, as described in Section VLL

VII.C,S._-’ . CorrectiveMea_silres ‘Evaluation Crlterla :

VILC.3.a. Threshold Criteria L . L
The Respondents shall evaluate each of the remedy altematives for the following threshold.
criteria. To be selected, the remedy alternative must: T

1. Be protective of human health vand“the environment,
2. Attam ﬁaedia,éléan}ip standard or bﬁltemativé, approved--risk-bas,ed; cl'.ea.riﬁpv goals,

3. _Coritrol the source Or :sop_rcé's. of releases so as to reduce. br_'el'imin:ate, to the .exltéht'-‘ ‘
- practicable, further rele’ases‘of Contaminants that may pose a threat to. human health and the
- environment; and . SN :

4. - Comply wit_ﬁf'_standar_ds for .nianagement of wastes. e

VILC.3.b. Remedial Alterné,tiv'e Evaluation Cfifer_ia

The Respondents shall evahiate eéc':h_'c;f the rémé'dy"éltérﬁatives_ for the factors described in -
Section VIL.C.3.b.i-v. These factors shall be balanced in proposing a preferred alternative.

VILC3bi. Long-Term Reliability and Effectiveness R
Each remedy shall be evaluated for IQ_nthénn reliability and effectiveness. This factor includes
consideration of the magnitude of risks that will remain after implementation of the remedy; the
extent of long-term monitoring or other management that will be required after implementation

of the remedy; the uncertainties associated with leaving Contaminants in place; and the potential
" for failure of the remedy. A remedy that reduces risks with little long-term management, and
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~ that has proven effective under similar conditions, shall be preferred.

VILCA.b.i. Reduction of Toxicity, Mobility, or Volume

Each remedy shall be evaluated for its reduction in the toxicity, rﬁobility’,, and volume of .
Contaminants. A remedy that more completely and permanently reduces the toxicity, mobility,
and volume of Contaminants shall be preferred. ' : s

VIL.C.3.b.ii. Short-Term Effectiveness

Bach remedy shall be evaluated for its short-term effectiveness. This factor includes |
consideration of the short-term reduction in existing risks that the remedy would achieize; the -
time needed to achieve that reduction; and the short-term risks that might be posed to ‘the
community, workers, and the environment during implementation of the remedy. A remedy that
quickly reduces short-term risks, without creating significant additional risks, shall be preferred.

VILC.3:b.iv. Feasibility _ - | R
Each remedy shall be evaluated for its feasibility, or the difficulty of implementing thé remedy. -
This factor includes consideration of installation-and constructien difficulties; operation and
maintenance difficulties; difficulties with cleanup technology; permitting and approvals; and the
availability of necessary equipment, services, expertise, and storage and disposal capacity. A
remedy that can'be implemented quickly and easily, and poses fewer and lesser difficulties, shall -
be preferred. - : 7 ' Lo

VII.C.3.b.v." Cqst

Each remedy shall be evaluated for its cost. This factor includes a consideration of both capital-
costs, and operation and maintenance costs. Capital costs shall include, without limitation;.
coristruction and installation costs; equipment costs; land development costs; and indirect costs.”
' including engineering costs, legal fees, permitting fees, startup and shakedown costs, and
contingency allowances. Operation and maintenance costs shall iniclude, without limitation,:
operating labor and materials costs; maintenance labor and materials costs; replacement COSts; -
utilities; monitoring and reporting COSts; administrative costs; indirect costs; and' contingency
allowances. All costs shall be calculated based on their net present value. A remedy that is less
costly, but does not sacrifice protection of health and the environinent, shall be preferred. '

VILC4. - Approval of Corrective Measures E\.{'aih{ation Report

If the Depattment disapproves the CME Report, the Department will notify the Respondents in’
writing of the CME Report’s deficiencies and specify a due date for submission of a revised -
CME Report. Upon receipt of such notification of disapproval, the Respondents shall submit to

the Department, within the specified time, a revised. CME Report that corrects the deficiencies.

If the Department determines that there are no deficiencies in the CME Report, the Department =
will notify the Respondents in writing. ' L L v
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VII.C.S. E Statement of Basis

When the Department determines that there ‘are no deficiencies. in the CME Repbi‘t, the
. Department will select a final ‘remedy for the SWMU of AOC. The Department may. select a

- different remedy from that preferred by the Respondents in accordance with law.  The °
Department will issue a Statement of Basis for selection of the final remedy, and will receive
‘public comment on the remedy. The public comment period will extend for 45 days from the

date of the public notice of the Statement of Basis. The Department will select a final remedy

and issue a response to public comments within 90 days, or other appropriate. time period based - -

on good cause, after the end of the public comment period. In selecting a final remedy the
Department shall follow the public participation requirements applicable to remedy selection

under Sections 20.4.1.900 (inqgrporating 40 C.F.R. § 270.41) and 20.4.1.901 NMAC.

The Administrative Record for the Facility will be made a;vailable ‘to'fthe public -at the
-Department’s offices in Santa Fe, New Mexico. All significant written and signed comments

(including e-mailed comments) will be considered by the Department prior to approving-a final
remedy. R
A public hearing may be held by the Department if the Secretary of the Departmerit‘“dctermihe's ‘
there is significant public interest in the séléction of a final remedy: The comment period shall
 automatically be extended to the close of the public hearing. The public hearing shall follow the .
hearing requirements under 20.4.1.901.F and 20.4.1 NMAC: -~ = R

The Department’s decision on the ﬁﬁal remedy shall follow the: requiréments of Secti’(’)‘h-:
20.4.1.901.G NMAC. The Department will issue a response to: public comments at the time the
" Department’s decision ig issued. T | : : SR
VILD.  CORRECTIVE MEASURES IMPLEMENTATION

VILD1.  Gemeral o

The Respondents shall implement the final remedy selected by the Department.

VIL.D.2. - Corrective Measures Implementation Plan s
Within' 90* days after the Department’s selection of a final remedy, or such other time as the
Department determines, the Respondents shall submit to the Department for approval a CMI
Plan outlining the design, construction, operation, maintenance, and performance monitoring for

the selected remedy, and a schedule for implementation. The CMI Plan shall, at a minimum,
include the following elements. '

1. A deséription of the selected final remedy;

2. A de‘script_'ien of the cleanup goals and remediation system objectives;
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3. An identification and description of the qualifications of all persons, consultants, and
contractors that will be implementing the remedy; o o _
ications for all clements of the

4. Detailed engineering design drawings and systems speci
remedy; " A i

5. A constructlon W’ofki’pl"an';
6. ?'A;i‘bper‘ationréﬁd maintenance plan; |
7.  The results of any remedy pilot tests;

8. A plan for monitoring the performa_ﬁce of the remedy, mcludmg sampling and labofatOry
analysis of all affected media; - ‘ . .

9. A waste management plan;

10. A proposed schedule for submission to the Department of periodic progress 'réports; "
1 1 A proposed schedule for imp]em.,e_n_:tat‘i.orﬂ'l of the r'emed:y,.,_ |

VILD.3.  Health and Safety Plan’

“The Respondents shall conduct all activities in accordance with a Health and Safety Plan.

VIL.D 4. Community Relations - - : _ o ‘

The ‘Respondents shall involve the public in all corrective .measures selections and.
implementations by- giving presentations. of such at quarterly public meetings and at other
meetings such as meetings held for providing information-on CME Reports::: The Department. -
- encourages the Respondents 10 conduct additional activities.to inform the public about the
SWMU or AOC that is the subject of the CME or CMI process. Additional activities may A
include informal meetings or direct contact with the public, site tours, or workshops. ¢ 7

VII.D.5. Progress Reports - 3 v o
The Respondents shall submit to the ‘Department progress reports “# - decordance with the
“The pg‘o’g_f“e_:s‘s’ repoits-shall,-at a minimum, . include the

schedule app;oyed' in the CMI Plan.
following information. - -

1. A descripfior_i of the work completed during the.r'eportinlg penod, : o
2. A summéxry_ of all prleerhs, potential problems,-or delays enorz‘c‘).ﬁnteréd%:c‘lmihg th'e'rejio'i"tiﬁé _

period;

3. A description' of all actions taken to eliminate.or mitigate problems, potential pi'obl__ems-,_ or
delays; ' o e
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4. Adlscussmn f the work projected for the next reporting pvc;:r‘iddi,_ 1nclud1ng all Samlnlingl

5. Copiés of the rébults of all monitoring, including sampling and analysis, and other data . -
generated during the reporting period; and - R o .

6. Copies of all waste disposal records generated during the feporting period.

VILDS.a. Corrective Measures ILmplementation Report '

Within 90 days after completion of a remedy, the Respondents shall submit to the Department a-
CMI Report. The report shall, at a minimum, include the following items.

1. A summary of the work completed;

5 A statement signed, if appropriate, by a registered professional engineer, that the remedy has
been completed in full satisfaction of the specifications in the CMI Plan. ' o

3. As-built drawings and specifications signed and stamped, if appropriate, by a registered
professional engineer; : o

4, Copies of the results of all monitoring, including -sampling and analysis, and other data
generated during the remedy implementation, if not already submitted in a progress report;

5. 'Copies of all waste disposal records, if not already submitted in a progress report;

6. A certification, signed by a responsible official of both Respondents, stating: “I certify under
penalty of law that this document and all attachments were prepared under my direction or -
supervision according to a system designed to assure that qualified personnel properly gather
and evaluate the information submitted. Based on my inquiry of the person or persons who .
manage the system, or those persons directly responsible for gathering the information, the
information submitted is, to the best of my knowledge and belief, true, accurate, and
complete. I am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment for knowing violations.” : L

VILD.6. Certificafe of Completion for SWMUs and AOCs.

Respondents may request a Certificate of Completion for any SWMU .or AOC. With such
request, Respondents shall submit an appropriate report documenting completion of all work
required at the SWMU or AOC. Upon receipt of this information, the Department will
" determine whether the requirements of this Consent Order for corrective action for a SWMU or
AOC have been satisfied. The Department may conduct an inspection of the SWMU or AOC, or
request additional information from the Respondents to make this determination. If the
Department determines that the requirements have not been satisfied, it. will notify the -
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Respondents in writing of the actions that are necessary to correct the deficiencies. The
Respondents shall implement such actions in accordance with the notification. If the Department
~ determines that the requirements of this Consent Order have been satisfied for the SWMU or
~ AOC, it will issue to the Respondents a written Certificate of Completion, which ‘shall state that
Corrective- Action is. Complete With Controls or Corrective Action is Complete Without

" Controls. If an AOC is designated as Corrective Action Complete With Controls, it shall be
considered a SWMU and added to the Permit. See Section IILW. S o
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VI GROUNDWATER MONITORING WELLS

VILA. - DRILLING,DESIGN, AND CONSTRUCTION

A variety of methods are available for drilling \mon'jtoﬁn,g wells and piezometers. While the
selection of the drilling procedure is usually based on the site-specific geologic conditions, the
following issues shall also be considered. ' : "

1. Drilling shall be performed’ ina manner that minimizes impacts to the natural properties of
the subsurface materials; i _

2. Contamination and cross-contamination of groundwater and aquifer materials during drilling -
- shall be prevented; . . ... SO s . _

| 3 ‘The drilling ihi'ethéd shéll v‘allow for the vcoll_e'ction of representative samples of ‘rock and‘-
" unconsolidated sediments and soil, as applicable; o

4. The drilling method:shall allow the Respondents to.determine when the appropfiate location
for the screened interval has been encountered; ’ ’

5. The .dn'l.ling method shall allow for the proper placement of the filter p'ack and annulaf"
sealants; . ' R ' :

6. The dﬁlling method ,shall allow for the collection of representative gfoundWat’ér samples and
water level data. Dnllmg fluids (including, air) shall be used only when minimal impact to
the surrounding formation and groundwater can be ensured. : ’ A

The selectiéxi-.of the ‘speciﬁ\c:;dﬁlling','procedme will usually depend on éiterspeCiﬁp geologic
‘conditions. Justification for the method selected must be provided to the Department in writing

(normally in a work plan or .ampling and analysis plan) that will be subject to approval by the'
Department. : : S

Grouﬁdwater__mp_ﬁii:t_;oﬁﬁfgffvvéll-"s- and piezometers must be designed and constructed'ih a manner
that will yield High quality, represeritative samples. Each well or piezometer must be constructed

such that it will last the duration: of the planned monitoting need (i.e., last long enough to gather .
enough samples for purposes of establishing concentration trends for Contaminants or potential
Contaminants; determining if releases from SWMUs or AOCs will impact groundwater;
monitoring post VCA, VCM, or corrective measure activities to ensure efficacy; and monitoring
for post-closure care). In the event of a well or piezometer failure, or if a well or piezometer is
any way no longer usable for its intended purpose, it must be replaced with an equival'ehtfv\‘/"éll or
piezometer. " In constructing a well or piezometer, Respondents ’s'h':al'l ensure that the well or
piezometer will not serve as a conduit for Contaminants to migrate between different zones of
saturation. The design and construction of groundwater monitoring wells and piezometers shall

comply with the guidelines established in EPA guidance, including, but not limited to:



SNL Consent Order | :
Apri_l 29,2004 .

e U.S. EPA, RCRA Groundwater Monitoring: Draft Technical Gﬁidan_ce, EPA/530-R-
93-001, Nov. 1992; ' _ :

e US. EPA, RCRA Groundwater Monitoring Technical Enfdrcément Guidance
< Document, OSWER-9950.1, Sept. 1986; and - S _ :

o A’llcr,.L., Bennett, T.W., Hackett, G., Petty, R.J., Lehr,. JH., Sedoi‘is; H,Nlelsen, )
DM., and Denne, J.E., Handbook of Suggested Practices for the ,Desz'gn"-"'a';\fid'_'

Installation of Groundwatér Monitoring Wells, EPA 600/4-89/034, 1991.

VIILB.  WELL DEVELOPMENT

Each monitoring well shall be developed to create an effective filter pack around the well sc_:reén,

" correct damage to the formation caused by drilling, remove fine particles. from the. formation B

near the borehole, and assist in restoring the water quality of the saturated zone in the vicinity of
the well to that prior to well installation. Development of wells is important to ensure the .
collection of representative groundwater samples. : ' -

Common methods used for developing wells include: ‘pumpin"g'and over pumping, ackWashmg,
surging (with a surge block), bailing, jetting, and airlift pumping. BT

VILC.  WELL ABANDONMENT

Wells shall be abandoned when they are no longer required in the monitosing network, no longer
- provide representative groundwater samples because of falling, water levels or insufficient -
productivity, or become damaged beyond tepair. - The goal of well abandonment is to sealithe
well in such a manner that it cannot act-as a conduit for the migration of Contaminants. from
cither the ground surface to the saturated zone or between saturated zones. “Respondents shall
. prepare an abandonment plan for any and all wells that are to be plugged and abandoned, and
shall submit the plan to the Department for approval.. _Respondents shall not abandon any. -

HE

groundwater monitoring well without prior written approval of the Department. - -

VIILD,  DOCUMENTATION

All -inférrhaﬁph on the desig_n, construction, and development of each mppiforing well shall be -
recorded and presented on a boring log, a well construction-log, and a well construction diagram.’

The well construction log and diagram shall include the following information.

Well name/number; ~
Date of well construction;

Drilling method; . |
Drilling contractor and name of driller; '
-Borehole diameter and well casing diameter;
. Well depth; . - o -

OB B W
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7. Casing length;

8. Casing materials;

9. Casing and screén Jomt type; -

10:"Screened interval(s); -

11.-Screen materials; R

12. Screen slot size and de&gn, S

13. Filter pack material and gradation;

14. Filter pack: volume: (calculated and actual)

15. Filter pack placement method

16. Filter pack interval(s);

17. Annular sealant composition

18, Annular sealant placement method;

19 lAnnular sealant volume (ca.lculated and. actual)

20. Annular sealant interval(s); -

21. Surface sealant composition;

'22. Surface seal placement method; .

23. Surface sealant volume (calculated and actual)

24 Surface sealant interval; -

25. Sutface seal and well apron: demgn and constructmn
126, Well development procedure-and turbidity measurements Co
27. Well development purge volume(s) and stab1l1zat10n parameter measurements
28. Type and design and construction of protectlve casing; -
29. Well cap and lock;

30. Ground surface elevation;

31. Survey reference point elevation on: well casing;

32. Top of monitoring well casing elevation;

33. Top of protective steel casing elevation;

34. Name of geologist;

35. Initial water level;

36. Final water level;

37. Date of well development.
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IX. GROUNDWATER

| IXA SAMPLING

- Groundwater samples shall initially be obtained from monitoring wells between 10.to 30 days after .
~ completion of well development. Groundwater monitoring and sampling shall be conducted at.an .- -
‘interval approved in writing by the Department after the initial sampling event orin accorda;i¢e :
with the frequency specified in Section XI, Table XI-1, or in accordance with work plans. or -

sampling and analysis plans approved in writing by the Department.  The Respondents shall -

sample all saturated zones screened to allow entry of groundwat'ér:into' a monitoring well during .
each sampling event unless otherwise approved in writing by the Department. All requests for.
variances from the groundwater sampling schedule shall be submitted to the Department, in
writing, 30" days prior to the start of scheduled monitoring and sampling events. If a variance is
approved, the Department will state so in writing, When a saturated zone is-encountered in an .
-exploratory boring that was not intended to be completed as a‘monitoring well, Responidents shall .,

" install a properly constructed groundwater monitoring well in the boring or next to the boring that "
encountered groundwater. In such cases; samples shall be collected and . analyzed .for the

constituents of concern appropriate to the purpose of the borehole.

Water sampleé shall be analyzed for physical and chemical parameters as determined m work plans
or sampling and analysis plans or other plans and shall’'be completed by schedules approved by the.

s

Department. Sampling shall be conducted iri accordance with ‘a written and: approved plan or.in. . |
accordance with the EPA Technical ‘Enforcement” Guidance Document (U.S. EPA, RCRA .
Groundwater Monitoring Technical Enforcement Guidance Document,. OSWER-9950.1, Sept. -
- 1986). - I

Sampling and Analysis Plans shall; at a minimum, i’nclu"de’ the following elements of disdﬁs's'lion. -

Water level measurements;
Sampling equipment / pump type;
Purge requirements; '
Filtration; '

Preservation and holding times;
Containers; _

Sequence of sample fractions;

Field quality control (QC) samples;
. Laboratory QC samples;

10. Labeling containers;

11. Analytical requests;

12. Chain of custody;

13. Handling/shipping;

14. Field parameters:

e pH, temp, specific conductance;
o turbidity, dissolved oxygen;

Voo NG A BN
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15. Decontamination procedures;

16. Report format;

17. Schedules and frequency of sampling;
18. Report due date; o

19. Instrument calibration methods;

20. Health and safety. . -

IXB. WELLPURGING

Stagnant well water in each monit.oﬁngi;aweil. shlalv'l‘_tbe purgéﬁ by removing*'LgrbundWatér pnor t_»o-' Do
sampling to ensure that fresh formation water is being sampled. Micro-purging (or no=purge) - -

methods shall not be employed. Well purging shall be conducted in accordance with the

Department’s position paper “Use of Low-Flow and other Non-Ti raditional Sampling Technigues:

for RERA Compliant Groundwater Monitoring” (Oct.-30, 2001), or in accordance with the EPA - :

technical enforcement glidance document (EPA, RCRA Groundwater’ Monitoring Technical

Enforcement Guidance Document, OSWER-9950.1 (Sept. 1986)).
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X. REPORTING REQUIREMENTS

X.A. GENERAL

_ The purpose of this section is {0 describe general minimum reporting requirements and provide -
report-format guidance for corrective -action activities conducted at all SWMUs and AOCs ..
required under this Consent Order. Included are the general reporting requirements and r,,ep'ort'ﬂ-'f ’
format guidance for site-specific investigation work plans, investigation reports, periodic
monitoring reports, Risk Assessment reports, and CME Reports. ‘The Respondents shall consider

the reports required pursuant to this Consent Order to be the equivalents of RFI Work Plans, RFI
. Reports, Periodic Monitoring Reports, Risk Assessment Reports, CMS Plans, CMS Reports,

CMI Plans, and-CMI Reports for the purposes of RCRA compliance and the Department’s fes "

" assessments pursuant to 20.4.2 NMAC. See Fed. Reg. 30875-77 (July 27, 1990), proposed 40
'CFR. §§ 264.520 to 264.524. The Respondents shall - include detailed, - site-specific -

. requirements in all SWMU and AOC investigation work plans, investigation reports, monitoring. ’

reports, and corrective measures evaluation plans and reports. ' All plans and reports shall be
prepared with technical and regulatory input from the Department except for VCA Plans and =

© certain emergency VCM Plans as provided in Sections VLF and VLH. All work plans and -

reports shall be submitted to the Department in the forin of one electronic copy and two paper
copies. Where information cannot reasonably be converted to an electronic format, the
'Respondents shall notify the Department prior {0 the submittal date for the information and shall -
seek approval for submission of the information in an alternative format. Text documents
submitted as an electronic file shall be compatible with Microsoft Word™ and Excel™, and
shall be submitted on a compact disk, or in other file formats and devices approved by the

Department.

The guidance below does 1ot necessarily include all sections that may be necessary to complete
each type of report listed. The Respondents or the Department may determine that additional
sections are needed to address site-specific.issues or information. Additionally, the sequence in
which Sections are presented and specific wording are not compulsory. However, all reports
submitted by the Respondents shall follow the general approach and limitations for data
* presentation described in this section. B o

X.B. INVESTIGATION WORK PLAN

The Respondents shall prepare an Investigation Work Plan using the format set forth below as
guidance. Work plans should be based on the data quality objective process, including
discission on, but not limited to, problem definition, development of a conceptual site model,
data need assessment, and decision criteria. All research, locations, depths and methods of
exploration, field procedures, analytical analyses, data collection methods, and schedules shall be
included in each work plan. In general, interpretation of data acquired during previous
investigations should be presented only in the background sections of the work plans. The other
text sections of,the work plans should be reserved for presentation of anticipated site-specific

activities and procedures relevant to the project. Major requirements for the general work plan
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are:

1. Title Page and Signature Block (for the name, title, and organization of the »prepare'r'kand’the -
- responsible DOE or Sandia representative); ‘ _ :

2. Executive Summary;
3. Table of CQMéntS;
4. Introduction;-

5. Background Information; ‘

S
Bl

6. Site Conditions; - - o SN

7. Scope of Activities;

| 8. Investigation Methods;

9. Monitoring and Séinpling Program;

10. Schedule; |

11. Tables;

12. Figures; - L

B 13 Appendicbesj (eg, Invesfig'atioﬁ'—D'éﬂV'ed*-Wésté ManagementPlan) o
XC. INVESTIGATION REPORT B |

The Respondents. shall prepare an Invesﬁé;tid‘nv Reportusmg the format set :forth below. as .

guidance.. _This section describes the minifnum requirements, for reporting. All data collected -
during. investigation of a SWMU or AOC shall.be. included in the investigation report. In
general, interpretation of data shoild ‘be preséhited only in the background, conclusionsand.

recommendations. sections of the reports. - The other text sections of the réports ' should be

. reserved for presentation of facts and data without - interpretation or qualifications. Major '
requirements for the general report ate: - T e

1. Title Page and Signature Block (fdr the name; titlé and. orgamzatlon of the preparer and the
. responsible DOE gnd/_or_ Sandia representative); ' R R

9. Executive Summary (Abstract);
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3. Table of Contents;

4. " Introduction;

5. Background Inforrhation;
6. Scope of Activities;

7. Field Investigation Result — Including, as applicable, but not limited to: surface conditions;
subsurface conditions; monitoring well ‘construction, boring or excavation abandonment; -
groundwater conditions; materials testing results; and pilot testing results; ' '

8. Regulatory Criteria;

9. Site Contamination — Including, as applicable, but not limited to: soil, rock and sediment

sampling analytical results; soil, rock and sediment sample field .screening - results;

oundwater sampling results; surface water sampling results; and subsurface vapor sampling
results; and conclusions; : B

10. Recb_mmendations; :
'11. Tables;

12. Figures - All figures showing maps shall include an accurate bar scale and a north arrow;
other types of figures shall include a bar scale, if appropriate. An explanation shall be
provided on each figure for all abbreviations, symbols, acronyms, and qualifiers; - - :

13. Appendices - Including, as appropriate, field methods, boring/test pit logs .'ari'd; well
*construction diagrams, chemical analytical reports; and other appendices as required by the
Department.. . o A
XD.  PERIODIC MONITORING REPORT S o
The Respondents _VIShall_"p‘riep'a'_r“e a Period: Monitoring Report using the formét set forth below as."
guidance. The reports shall ‘present - the results of. periodic or routine ‘groundwater ‘and.

remediation system monitoring at the Facility.- The following sections provide a general outline-

as guidance for monitoring reports.. “All"data collected during each mionitoring and sampling:

event in the reporting period shall be included in the reports. - In general, interpretation of data

should be presented only in the background, conclusions and recommendations ‘sections ‘of ‘the

" reports. The other text sections of the reports should be reserved for presentation of facts and
data without interpretation or qualifications. SR '

1. Title Page and Signature Block (for the name, title and organizatibﬁ; of the preparer and the

responsible DOE and Sandia representative); : '

I
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2. Executive Summary (Abstract);
3. Table of Contents; |
4. Iﬁ&édué’éibn; :
5. Scope of Activities;
6. Regulatory Criteria;
7. _Monit_on'ng Results;
8. Conclusions; |
9. Tablesé
10. Figures;
11 Appendices.
XE 'RISK ASSESSMENT REPORT

tepare a Risk -Assessment,Répprt;‘,ﬁs_ing ?ihé format set forth below as B

ment - Reports - may be. appended to’ or ‘onibined with .CME .or .

The Respondents; shall p
guidance. - Risk -
Investigation Repo A g
provides a general tline for tisk dssessments. and also lists the minimiim ‘requirements.for.
des¢ribing risk asse: it elements: In general, interpretation of data should be presented only.

iy the background,, conceptual site and risk exposere models, conclusions, and recommendations.;

“to créate a single ‘document for a given SWMU"or"AOC. . This section .

oatE

' sections of the reports. The other text sections of the Risk Aséessméﬂt‘ Repoit should be reserved:

- forspresentation ofsamphngf restlts from all ,invééiiﬂgfations'; the conceptial and mathematical :

. elements of ;the{rfiskﬁ:ai_jSSigs_Sment, ‘and‘presentations of toxicity information and ‘screening values
used in the risk assessment. . Human health and ecological risk assessménts shiould be presented

in separate sections, but the general risk assessment outline applicable 1o both sections is.
provided below .as,. guidance.  The conceptual site model shall be discussed in -all . risk
asséssments. Tt B T L o L

1. T1ﬂePageand& Slgnature Block (for the nrémé,-- tltle and orgamzatlon of the preparer and the
Tesponsible ] :éindiS'andja?fepresehtaﬁve); ST _

3. Table of Contents; - .
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4. Intrééé'cﬁéﬁ;

| 5. Béckground Information -- Including site description and éampling results;

' 6 Conceptual Site and Risk Exposure Models; R

7. Risk - Screening Levels - A section shall present the screening vaiueé used for é;’a'éh“'
Contaminant for comparison t0 all human health and ecological risk screening levels, The
requirements of Section VLLLb of this Consent Order shall also be met ' o
and/or
Risk As_s;assmént Results -- including uncertainty -a'x_la'ly-sis;

8. _Coriclusions and Récommendations;

9“. Tables; |

10. Figures;

11. Appendices. 7

A section in the report shall summarize the analytiqai, resulfs of sampling at the SWMU of AOC :

It shall include & description of the history of releases of Contaminants;the known and possible
sources of: contamin ation, .and the vertical a-ﬁdl*‘."later_alextent;Of ,,coggg;gin tion present in each”

medium. Sources that areno ;loff;gé’l_‘f':‘c':__csn,s'i:'ered> to be.ongoing but T sent the ‘point of

origination for:;@ont;ammgg’gsjtragspdﬂed to’other locations shall be inch ded. ”fm‘s:s?"‘-ectiﬁﬁ} shall:

reference any-pertinent figures, ,dé,ta_ﬁéiimmary"tfébl-es;':=and references in other reports. Refetences |
infotmation. ' ‘Summaries : of data ‘shall incRide for: each Contaminan the” inaxinund valie-
deodted; the-detection limit, the 95th pérdenit upper. confidence lev UCL) of the micanr!(if: -
applicable to the.data set ' t t

‘ | ground values used: for comparison to inorgafic constituents “and-
discussion of how ‘pon-detect” analytical results were handled in the averaging of data shall-also

t ofher  reports. shall include page, table “mumbers; and figure, numbers” for referenced:
), and indicate the statistical method used to calculate the 95th' percent..

UCEL:of the! meamn. _Backgrol ‘

Beincluded. * ;o o, o

Another section in the report shall present the concéptuai site and risk exposure thodels.” It :‘s-haijl
include information on the expected fate and transport of Contaminants detected at the SWMU-

or AOC. The discussion of fate and”transport shall -address. potential ‘migration of each
Contaminant in each medium, potential breakdown products-and the1rm1grat1on,andant1¢1pated

pathways of exposure for human or ecological receptors. Diagrammatic répresentationis’of the .
conceptual site'and risk exposure models shall appear in the figures sect__iggﬁjgf the document. For
human health risk assessments, the conceptual site and risk exposure models shall' include the

current and foreseeable future land use (such as industrial- or recreational) for all risk

i
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assessments.

Al values for exposure ’pai'axneters and the source of those values shall be included in table
format and presented in the Tables section of the document. Conceptual site and risk exposure
models presented for ecological risk assessments shall identify assessment endpoints and

measurement receptors for the SWMU or AOC. The discussion of the models shall explain how
the measurement receptors are protective of the ecological receptors. T o

If risk screening is utilized, a section in the report shall present the actual screening values used
for each Contaminant for comparison to all human health and ecological risk- screening levels..
‘Other regulatory levels applicable to screening the site, such as drinking water MCLs or wQcCC
standards, shall also be incliided in this section. . : _

~ For risk assessments a section of the report shall present risk values, hazard quotients (HQ), and
HIs for human health under projected future land use and residential scenarios and any site-

specific scenarios. A similar section shall also present for each Contaminaiit the HQ for each _

ecological receptor. I _

Finally, a section shall also be included in the report that contains a discussion of qualitative,
semi-quantitative, and quantitative uncertainty in the risk assessment and provides estimates of"
the potential impact of the various uncertainties. Appendices may include the results of
 statistical analyses of data sets and comparisons of data, full sets of results of all sampling

investigations at the site, or other data as appropriate.

XF. . CORRECTIVE MEASURES EVALUATION REPORT

The Respondents shall prepare a CME Report using the format set- forth below as guidance.
Investigation summaries, site condition descriptions, corrective action goals, corrective action
options, selection criteria, and schedules shall be included in the CME Report. In general,
interpretation of historical jrivestigation data should be presented only in the background
sections. At a minimum, detections of Contaminants encountered during previous site
investigations shall be presented in table format with an accompanying site plan showing sample '
locations. The other text sections of the CME Report should be reserved for presentation of
. corrective action-related information regarding anticipated or potential site-specific corrective
action options and methods relevant to the project. Elements and suggested format for CME
reports are as follows. ' : ' :

1. Title Page and Signature Block (for the name, title and organization of the preparef and the
responsible-DO_E_and Sandi_a representative); : ) :

2. Executive Summary (Abstract);

" 3. Tableof Centenfs;
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4. Introduction,

9,

. Background Informatlon,

6. ;Siie Condit_ions - Includmg, as appropnate surface subsurface, and grouﬁﬂwatef condiﬁons; v

<

. Potential Receptors -- Includitig sources,-p‘athways, and receptors,, ,

. Regulatory 'Cn'teria'

oo

0. Identlﬁcatlon of Correctlve Measures Options;

10. Evaluation of Corrective Measures Options -- Includmg the requxred 1nformat10n in Sect1on~
VILC.3.2-b(i-v) ; '

1 1n Selectlon of Preferred Correctlve Measure;
12. Des1gn Cntena to Meet Cleanup Ob_]CCthGS, )
13. Schedule,

' 14 Tabl_es; , |

15. Figures;

16. Appendices. -
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XL, COMPLIANCE SCHEDULE TABLES

The Respondents shall meet the specified compliance- schedules for all SWMUs and AOCs
“included in this Consent Order. T able XI-1 presents the schedules for grt)iindwatéf monitoring.
Table X1-2, which: is the schedule subject to stipulated -penalties pursuant to Section MLG.1,
summarizes in chronological order by due date thé reports that shall be submitted. ‘Table XI-3 is .
‘a cross-referénce to Table XI-2 and identifies in detail the appropriate reports that are reqﬁiréd
by this Consent Order for each SWMU or AOC and their due dates. . .

Any report required by this Consent Order may contain an associated Risk Assessment Report '

~ and a request for a-Certificate of Completion. The Department expects to determine within 60
days of receipt of an appropriate report whether to grant a Certificate of Completion for the
subject SWMU or AOC.. ~ - ' . SR

* Reports submitted to the Department by the Respondents on or before September 30, 2003 are’

listed in Table XI-4. The Department expects to determine whether to issue a Certificate 0
Completion for each SWMU or AOC listed in Table XI-4 by September 30, 2004. If the
Department decides not to issue a Certificate of Completion and makes a decision to requir
Respondents- 10 perform  additional ‘work, any such additional work shall be performed i1

accordance with the terms of this ConSent Order.

AT T \E"n~3\ﬁ*“€‘i' ; AN oo -lék.;-a'-'i::'v o
Site” . “*Minimum Sampling Frequency . . - R
Nixed Waste Landfill -~ | New wells: MW5 and MW6 — Quarterly for eight quarters, | -
' - 1 then annually. Other wells: Annually o ‘
Facility-Wide (Perchlorate TNew Wells and Existing Wells (NWTA3-MW2, MRN-3D, 1 .
Screening) T | MRN-2, MWLBWI, MWL-MW1, CYN-MWID, and}

| cYN-MW35); Quarterly for four quarters, unless perchlorate 4
is detected.. If perchlorate is det cted, the Respondents will
continue monitoring at a freq th the
v S | Department. :
Technical Area V Groundwater Quarterly e o . 1
Tijeras Arroyo Groundwater ] six events. — after TAG HPT.. Characterization : Plans:
area O . -+ . | approved by the Department andstarting ‘no later than the.|
__ . o | first quarter of Calendar Year 2004 (followed by CME) . &
Burn Site Groundwater Now Wells: Quarterly for eight quarters, then semi*

*The Department may increase the sampling frequency andﬂr"equire additional analytlcal parameters if néCesséi'-;',tq

' protéct‘human_health and the environment. Respondents may request a-change in monitoring or- termination of
monitoring on a case-by-case basis.” Such request may be approved by the Department in writing without formal
modification of the Consent Order. ' o R
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SNL Consent Order
Apnl 29, 2004

The undersigned persons executing this Consent Order represent that they have all the -

requisite authority to bind the Party that they represent to the terms of this Consent Order,

and further agree that this representation of authority as to each such Party shall be

" legally sufficient evidence of actual or apparent authority to bind each of them to all of
' the terms and conditions of this Consent Order. S

85



The foregoing is hereby AGREED and CONSENTED TO by the Partics:
. NEW MEXICO ENVIRONMENT DEPARTMENT .

Ron CﬁrryL : . Date ¢ 7
Secretary : ! _

L sen s L /’%r e ol Lo 29-2F
Tannis L. Fox / 4 Date 3 -
Deputy General Counsel : - ' '
Charles de Saillan

Assistant General Counsel

- UNITED STATES DEPARTMENT OF ENERGY

P Q,Bﬁém A\ SLeer— Lfﬁ)J’FO‘F
M/A Patty Wagner Q N ' Date |
Manager, Sandia Site Office : _

v o SANDIA CORPORATION | |
%M - Q/m,l 2% 7004 -
Les Shephard - / ~ . Date | ’ _

Vice President, Energy, Information and Infrastructure Surety .
Section I1I of Consent Order approved by: |

STATE OF NEW MEXICO ATTORNEY GENERAL

Patricia A. Madrid
Attorney General
Stephen R. Fartis
Assistant Attorney General



APPENDIX B
Detailed List of SNL/NM SWMUs Requiring Investigation
Under the HSWA Module of SNL's RCRA Permit



Detailed List of SNL/NM SWMUs Requiring Investigation Under the
HSWA Module of SNL's RCRA Permit

Operable
Site # Site Name Unit
Solid Waste Management Units (SWMUs)
1 Radioactive Waste Landfill 1303
2 Classified Waste Landfill 1303
3 Chemical Disposal Pits 1303
4 LWDS Surface Impoundments 1307
5 LWDS Drainfield 1307
6 Gas Cylinder Disposal Pit (Bldg. 9966) 1335
7 Gas Cylinder Disposal Pit 1309
8 Open Dump (Features 8Y and 58B) - Phase 1 1332
9 Burial Site: Open Dump 1334
10 Burial Mounds ( N of Pendulum Site) 1333
11 Explosive Burial Mounds 1334
13 Qil Surface Impoundment 1333
14 Burial Site (Bldg. 9920) 1335
15 Trash Pits (Frustration Site) 1332
16 Open Dumps 1309
18 Concrete Pad 1306
19 TRUPAK Boneyard Storage Area 1332
20 Schoolhouse Mesa Burn Site 1334
21 Metal Scrap (Coyote Springs) 1334
22 Storage Burn (West of DEER) 1334
23 Disposal Trenches 1309
25 Burial Site (South of TA-I) 1302
26 Burial Site 1306
27 Bldg 9820 Animal Disposal Pit 1332
30 Reclamation Yard 1302
31 Transformer QOil Spill 1306
32 Steam Plant Oil Spill (TA-I) 1302
33 Motor Pool Qil Spill 1302
34 Centrifuge QOil Spill 1306
35 Vibration Facility Oil Spill 1306
36 HERMES Oil Spill 1306
37 PROTO Qil Spill 1306
38 Qil Spills (BLDG 9920) 1335
39 Oil Spill - Solar Facility 1335
40 Oil Spill 1309
41 Building 838 Mercury Release (TA-I) 1302
42 Building 870 Water Treatment Facility (TA-1) 1302
43 Radioactive Materials Storage Yard 1303
44 Decontamination Site and 1303
45 Liquid Discharge 1309
46 Old Acid Waste Line Outfall 1309
47 Unmanned Seismic Observatory 1334
48 Bldg. 904 Septic System 1303
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Detailed List of SNL/NM SWMUs Requiring Investigation Under the
HSWA Module of SNL's RCRA Permit (Continued)

Operable
Site # Site Name Unit
49 Bldg 9820 Drains 1295
50 Old Centrifuge Site 1309
51 Bldg 6924 Pad, Tank, and Pit 1306
52 LWDS Holding Tanks 1307
53 Bldg. 9923 Storage Igloo 1335
54 Pickax Site (Thunder Range) 1335
55 Red Towers Site (Thunder Range) 1335
56 Old Thunderwells (Thunder Range) 1335
58 Coyote Canyon Blast Area 1332
59 Pendulum Site 1333
60 Bunker Area 1333
62 Greystone Manor Site 1334
64 Gun Site (Madera Canyon) 1333
66 Boxcar Site 1332
67 Frustration Site 1332
68 Old Burn Site 1334
69 Old Borrow Pit 1334
70 Explosives Test Pit (Water Towers) 1334
71 Moonlight Shot Area 1334
72 Operation Beaver Site 1333
73 Hazardous Waste Repackaging/Storage (Building 895) 1302
74 Chemical Waste Landfill Closure Plan 1267
76 Mixed Waste Landfill 1289
77 Qil Surface Impoundment 1309
78 Gas Cylinder Disposal Pit 1306
82 Old Aerial Cable Site Scrap 1332
83 Long Sled Track (Active Site) 1306
84 Gun Facilities (Active Site) 1306
85 Firing Site (Bldg 9920) 1335
86 Firing Site (Bldg 9927) 1335
87 Building 9990 Firing Site 1332
90 Beryllium Firing Site (Thunder Range) 1335
9N Lead Firing Site (Thunder Range) 1335
92 Pressure Vessel Test Site 1333
96 TA-I Storm Drain System 1302
98 Building 863, TCA and Photochemical Releases (also was 185 until 11/93) 1302
100 Bldg 6620 Drain/Sump 1306
101 Explosive Contaminated Sumps, Drains (Bldg. 9926) 1295
102 Radioactive Disposal Area 1306
103 Scrap Yard 1335
104 PCB Spill, Computer Facility 1302
105 Mercury Spill @ Bldg 6536 1306
107 Explosives Test Area 1306
108 Firing Site (BLDG 9940) 1335
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Detailed List of SNL/NM SWMUs Requiring Investigation Under the
HSWA Module of SNL's RCRA Permit (Continued)

Operable

Site # Site Name Unit

109 Firing Site (BLDG 9956) 1335

111 Bldg 6715 Sump/Drain 1306

112 Explosive Contaminated Sump 1335

113 Area |l Firing Sites 1303

114 Explosive Burn Pit (Area Il) 1303

115 Firing Site (BLDG 9030) 1335

116 Building 9990 Septic System 1295

117 Trenches (BLDG 9939) 1335

135 Bldg. 906 Septic System 1303

136 Bldg. 907 Septic System 1303

137 Bldg 6540/6542 Septic System 1295

138 Bldg 6630 Septic System 1295

139 Bldg. 9964 Septic System 1295

140 Bldg. 9965 Septic System (Thunder Range) 1295

141 Bldg. 9967 Septic System (Thunder Range) 1295

142 Bldg. 9970 Septic System 1295

143 Bldg. 9972 Septic System 1295

144 Bldg. 9980 Septic System 1295

145 Bldgs. 9981/9982 Septic System 1295

146 Bldg 9920 Drain System 1295

147 Bldg 9925 Septic Systems 1295

148 Bldg 9927 Septic System 1295

149 Bldg 9930 Septic System 1295

150 Bldg 9939/9939A Septic Systems 1295

151 Bldg 9940 Septic Systems 1295

152 Bldg 9950 Septic Systems 1295

153 Bldg 9956 Septic Systems 1295

154 Bldg 9960 Septic Systems 1295

155 Bldg 6597 25,000 Gallon Tank (TA-V) Archival/1300

159 Bldg. 935 Septic System 1303

160 Bldg 9832 Septic Systems 1295

161 Bldg 6636 Septic Systems 1295

165 Bldg. 901 Septic System 1303

166 Bldg. 919 Septic System 1303

167 Bldg. 940 Septic System 1303

168 Bldg 901 UST (TA-I) Archival/1300

169 Bldg 910 UST (TA-I) Archival/1300

170 Bldg 911 UST (TA-1) Archival/1300

171 Bldg 912 UST (TA-I) Archival/1300

172 Bldg 888 UST (TA-I) Archival/1300

173 Bldg 6525 UST (TA-III) Archival/1300

174 Bldg 6581 UST (TA-IV) Archival/1300

175 Bldg 6588 UST (TA-IV) Archival/1300

176 Bldg 605 UST (TA-I) Archival/1300
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Detailed List of SNL/NM SWMUs Requiring Investigation Under the
HSWA Module of SNL's RCRA Permit (Continued)

Operable
Site # Site Name Unit
178 Bldg 6587 UST (TA-III) Archival/1300
179 Bldg 7570 UST Archival/1300
180 Bldg 6503 UST (TA-III) Archival/1300
181 Bldg 6500 UST (TA-V) Archival/1300
186 Building 859 TCE Disposal 1302
187 TA-| Sanitary Sewer Lines 1302
188 Bldg 6597 Aboveground Spill Containment 1306
190 Steam Plant Tank Farm 1302
191 Equus Red 1335
192 TA-l1 Waste Qil Tank 1302
193 Sabotage Test Area 1335
194 Gen. Purpose Heat Source Test Area 1335
195 Experimental Test Pit 1306
196 TA-V Cistern Bldg 6597 1306
211 Building 840 Former UST 1302
226 TA-I Former Acid Waste Line 1302
227 Bunker 904 Outfall 1309
229 Storm Drain System Outfall 1309
230 Storm Drain System Outfall 1309
231 Storm Drain System Outfall 1309
232 Storm Drain System Outfall 1309
233 Storm Drain System Outfall 1309
234 Storm Drain System Outfall 1309
235 Storm Drain System Outfall 1309
240 Short Sled Track (Active Site) 1306
241 TA-V Storage Yard 1306
275 TA-V Seepage Pits 1306
12A Open Arroyo (Lurance Canyon) 1333
12B Buried Debris in Graded Area 1333
17A-H Scrap Yards/Open Dump 1335
228A Centrifuge Dump Site 1309
228B Centrifuge Dump Site 1309
28-1 Mine Shafts - 28A (IPABS) 1332
28-10 Mine 28J (IPABS) 1332
28-2 Mine 28B (IPABS) 1332
28-3 Mine 28C (IPABS) 1332
28-4 Mine 28D (IPABS) 1332
28-5 Mine 28E (IPABS) 1332
28-6 Mine 28F (IPABS) 1332
28-7 Mine 28G (IPABS) 1332
28-8 Mine 28H (IPABS) 1332
28-9 Mine 281 (IPABS) 1332
57A Workman Site: Firing Site 1334
57B Workman Site: Target Area 1334
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Detailed List of SNL/NM SWMUs Requiring Investigation Under the

HSWA Module of SNL's RCRA Permit (Continued)

Operable
Site # Site Name Unit
61A Schoolhouse Mesa Test Site: Blast Area 1334
61B Schoolhouse Mesa Test Site: Cratering Area 1334
61C Schoolhouse Mesa: Schoolhouse Building 1334
63A Balloon Test Area: PDSP Site 1333
63B Balloon Test Area: Balloon/Helicopter Site 1333
65A Small Debris Mound 1333
65B Primary Detonation Area 1333
65C Secondary Detonation Area 1333
65D Near Field Dispersion Area 1333
65E Far Field Dispersion Area 1333
6A Gas Cylinder Disposal Pit 1335
81A Catcher Box/Sled Track 1333
81B Impact Pad 1333
81C Former Burial Location 1333
81D Northern Cable Area 1333
81E Gun Impact Area 1333
81F Scrap Yard 1333
88A Firing Site: Ranch House 1334
88B Firing Site: Instrumentation Pole 1334
89A-C Shock Tube Site (Thunder Range) 1335
93A,B,C  |Madera Canyon Rocket Launcher 1333
94A Above Ground Tanks 1333
94B Debris/Soil Mound 1333
94C Bomb Burner Discharge Line 1333
94D Bomb Burner Discharge Pit 1333
94E Small Surface Impoundment 1333
94F LAARC Discharge Pit 1333
94G Scrap Yard 1333
Total SWMUs: 203
Miscellaneous AOCs
TNT TNT Site 1335
94H Fuel Spill at Open Pool Test Area, Lurance Canyon Burn Site 1333
277 New Firing Site East of Optical Range 1332
2782 Building 828 (TA-I) 1302
Total AOCs: 4
Drains & Septic Systems AOCs (DSS)P
276 Former Bldg. 829X Silver Recovery Sump (TA-I) 1295
1001 Bldg. 898 Septic System (TA-I) 1295
1003 Former Bldg. 915/922 Septic System (TA-II) 1295
1004 Bldg. 6969 Septic System (Robotic Vehicle Range) 1295
1006 Bldg. 6741 Septic System (TA-III) 1295
1007 Bldg. 6730 Septic System (TA-III) 1295
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Detailed List of SNL/NM SWMUs Requiring Investigation Under the

HSWA Module of SNL's RCRA Permit (Continued)

Operable
Site # Site Name Unit
1008 Bldg. 6750 Septic System (TA-III) 1295
1009 Bldg. 6620 Internal Sump (TA-III) 1295
1010 Bldg. 6536 Septic System and Seepage Pit (TA-III) 1295
1014 Former T-12, T-42, and T-43 Septic System (TA-V) 1295
1015 Former MO 231-234 Septic System (TA-V) 1295
1020 MO-146, MO-235 and T-40 Septic System (TA-lII) 1295
1024 MO 242-245 Septic System (TA-lII) 1295
1025 Bldg. 6501East Septic System (TA-III) 1295
1026 Bldg. 6501West Septic System (TA-I) 1295
1027 Bldg. 6530 Septic System (TA-III) 1295
1028 Bldg. 6560 Septic System (TA-III) 1295
1029 Bldg. 6584 North Septic System (TA-III) 1295
1030 Bldg. 6587 Septic System (TA-III) 1295
1031 Bldgs. 6589 and 6600 Septic System (TA-III) 1295
1032 Bldg. 6610 Septic System (TA-III) 1295
1033 Bldg. 6631 Septic System (TA-III) 1295
1034 Bldg. 6710 Septic System (TA-IIl) 1295
1035 Bldg. 6715 Septic System (TA-III) 1295
1036 Bldg. 6922 Septic System (TA-III) 1295
1052 Bldg. 803 seepage pit (TA-I) 1295
1072 T-52 and Former Bldg. 6500 septic system (TA-V) 1295
1073 Bldg. 6580 seepage pit (TA-V) 1295
1077 Bldg. 6920 septic system (TA-III) 1295
1078 Bldg. 6640 septic system (TA-III) 1295
1079 Bldg. 6643 septic system (TA-III) 1295
1080 Bldg. 6644 septic system (TA-III) 1295
1081 Bldg. 6650 septic system (TA-III) 1295
1082 Bldg. 6620 septic system (TA-III) 1295
1083 Bldg. 6570 septic system (TA-III) 1295
1084 Bldg. 6505 septic system (TA-III) 1295
1086 Bldg. 6523 septic system (TA-III) 1295
1087 Bldg. 6743 seepage pit (TA-III) 1295
1089 Bldg. 6734 seepage pit (TA-III) 1295
1090 Bldg. 6721 septic system (TA-III) 1295
1091 Bldg. 6720 septic system (TA-III) 1295
1092 MOs 228-230 septic system (TA-III) 1295
1093 Bldg. 6584 West septic system (TA-IlI) 1295
1094 Live Fire Range East septic system (Lurance Canyon) 1295
1095 Bldg. 9938 seepage pit (Coyote Test Field) 1295
1096 Bldg. 6583 septic system (TA-V) 1295
1098 TA-V Plenum Rooms drywell (TA-V) 1295
1101 Bldg. 885 septic system (TA-I) 1295
1102 Former Bldg. 889 septic system (TA-I) 1295
1104 Bldg. 6595 seepage pit (TA-V) 1295
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Detailed List of SNL/NM SWMUs Requiring Investigation Under the
HSWA Module of SNL's RCRA Permit (Concluded)

Operable
Site # Site Name Unit
1105 Bldg. 6596 drywell (TA-V) 1295
1108 Bldg. 6531 Seepage Pits (TA-V) 1295
1110 Bldg. 6536 Drain System (TA-III) 1295
1111 Bldg. 6720 Drywell (TA-III) 1295
1112 Bldg. 6590 Reactor Sump Drywell, TA-V 1295
1113 Bldg. 6597 Drywell (TA-V) 1295
1114 Bldg. 9978 Drywell (Coyote Test Field) 1295
1115 Former Offices Septic System (Solar Tower Complex) 1295
1116 Bldg. 9981A Seepage Pit (Solar Tower Complex) 1295
1117 Bldg. 9982 Drywell (Solar Tower Complex) 1295
1120 Bldg. 6643 Drywell (Solar Tower Complex) 1295

Total DSS Sites: 61

Total All Sites: 268

Note: Bold indicates an active site.

aSite 278, more commonly known as Building 828, was assigned after most activities had been
completed..

bThere may be some discrepancy in the DSS site names due to changes implemented to more accurately
describe each site.
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APPENDIX C
SNL/NM ER Site Characteristics for Stewardship June 2001



Table C-1. SNL/NM ER Site Characteristics for Stewardship

Site Mean Depth to Land Use |Land Use
Site Size | Elevation | Ground Permit Permit | Future Land NFA Land Use | Additional
No. | ADS Site Name TA | (Acres) (ft) Water (ft) COCs Type No. Use Fenced Status NFA Type Physical Control Restrictions | Information
Engineered Units/Landfills—Criteria: Sites will have some type of engineering done as a remedy
74 1267 | Chemical Waste Landfill 1] 1.90 5,421 505 VOCs, Metals DOE Industrial Yes This site will be fenced. Yes This site is
Owned an RMMA.
76 1289 Mixed Waste Landfill 11l 5.00 5,381 470 H-3 DOE Industrial Yes This site will be fenced, This Yes This site is
Owned site will also have long term an RMMA.
ground water monitoring, this
site will be capped.
107 Corrective Action 1] 22.73 5,407 475 DU, HE, Heavy DOE Industrial Yes This site is fenced. Yes Containment
Management Unit metals Owned cell.
Signed and Fenced Units—Criteria: 1. Physical hazard at the site; 2. Potential for future erosion; 3. Mineshafts
1 1303 [Radioactive Waste Landfill[ 1l 0.30 5,421 520 DOE Industrial Yes VCM/ None This site is
& Chemical Disposal Pits Owned Confirmatory an RMMA.
Sampling/Risk-
Based
(September
1997)
28 | 1332 [ Mine Shafts, Mine & Spoil 0.11 6,200 40-80 |None Joint 31 Recreational Confirmatory Barriers to entry Yes This site is
Pile 28-1 Operating Sampling/Risk- an RMMA.
Agreement Based
between (August 1995)
DOE,
SNL/NM
and Phillips
28B | 1332 | Mine Shafts, 28-2, MS-B, 0.04 6,570 40-80 [Metals, HE Joint 31 Recreational Confirmatory Barriers to entry Yes This site is
2 Shafts Operating Sampling/Risk- an RMMA.
Agreement Based
between (August 1995)
DOE,
SNL/NM
and Phillips
28C | 1332 | Mine Shafts, 28-3, MS-C 0.02 6,342 40-80 [None USFS None Recreational Approved Confirmatory None None This site is
Withdrawal NFA/Off | Sampling/Risk- an RMMA.
HSWA Based
Permit (August 1995)
28D | 1332 | Mine Shafts, RW-50, 28- 0.30 6,273 40-80 |[None USAF 42 Recreational Approved Confirmatory None None This site is
4, MS-D Withdrawn NFA/Off | Sampling/Risk- an RMMA.
from USFS HSWA Based
Permitted Permit (August 1995)
to DOE
28E | 1332 | Mine Shafts, MS-E, 28-5 0.02 6,430 40-80 [None USAF 42 Recreational Approved Confirmatory None None This site is
Withdrawn NFA/Off | Sampling/Risk- an RMMA.
from USFS HSWA Based
Permitted Permit (August 1995)
to DOE
28F | 1332 | Mine Shafts, MS-F, 28-6 0.02 6,213 40-80 [None USAF 42 Recreational Approved Confirmatory None None This site is
Withdrawn NFA/Off | Sampling/Risk- an RMMA.
from USFS HSWA Based
Permitted Permit (August 1995)
to DOE

Refer to footnotes at end of table.
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Table C-1. SNL/NM ER Site Characteristics for Stewardship (Continued)

Site Mean Depth to Land Use | Land Use
Site Size | Elevation | Ground Permit Permit | Future Land NFA Land Use Additional
No. | ADS Site Name TA |(Acres) (ft) Water (ft) COCs Type No. Use Fenced Status NFA Type Physical Control Restrictions | Information
28G | 1332 | Mine Shafts, MS-G, 28-7 0.02 6,238 40-80 |None Joint 31 Recreational Approved Confirmatory None None This site is an
Operating NFA/Off | Sampling/Risk- RMMA.
Agreement HSWA Based
between Permit (August 1995)
DOE,
SNL/NM
and Phillips
28H | 1332 | Mine Shafts, 28-8, MS-H 0.02 6,243 40-80 [None USAF 42 Recreational Approved Confirmatory None None This site is an
Withdrawn NFA/Off Sampling/Risk- RMMA.
from USFS HSWA Based
Permitted Permit (August 1995)
to DOE
28l | 1332 | Mine Shafts, 28-9, MS-| 0.02 7,310 40-80 [None Joint 31 Recreational Approved Confirmatory None None This site is an
Operating NFA/Off | Sampling/Risk- RMMA.
Agreement HSWA Based
between Permit (August 1995)
DOE,
SNL/NM
and Phillips
28J | 1332 | Mine Shafts, 28-10, MS-J 0.15 6,201 40-80 |Metals Joint 31 Recreational Confirmatory Barriers to entry Yes This site is an
Operating Sampling/Risk- RMMA.
Agreement Based
between (August 1995)
DOE,
SNL/NM
and Phillips
55 | 1335 Red Towers Site 13.26 5,405 300 DU KAFB None Industrial Approved Soil This site is an
(Thunder Range) 9/30/99 Disturbance |RMMA.
Restrictions
87 | 1332 Bldg. 9990 Firing Site 97.46 6,140 350 Metals, DU, HE USFS 40 Recreational Soil This site is an
Withdrawal Disturbance |RMMA. This is
Restrictions |also an active
site.
Signed Units—Criteria: 1. Risk-based NFA; 2. Residual contamination greater than background; incremental human health and ecological risk greater than residential land-use scenario, but less than industrial land-use scenario.
91 1335 Lead Firing Site 21.19 5,411 300 Pb USAF 28 Industrial Soil This site is an
(Thunder Range) Permitted Disturbance |RMMA.
to DOE Restrictions
8 1332 Open Dump (Coyote 30.10 5,920 150 Metals, DU, HE, USAF 17A Industrial This site is an
Canyon Blast Area) Asbestos, JP-4, | Permitted RMMA. Not
Th, H-3 to DOE remediated
yet.
10 | 1333 Burial Mounds (Bunker 2.86 6,175 180 None KAFB None Industrial Approved | VCM/Confirmatory None None This site is an
Area North of Pendulum 12/13/99 | Sampling/Risk- RMMA.
Site) Based
(September 1998)
11 | 1334 | Explosive Burial Mounds 1.01 5,720 88 Metals, SVOCs KAFB None Industrial Approved | VCM/Confirmatory None Soil
12/6/99 Sampling/Risk- Disturbance
Based Restrictions
(September 1997)

Refer to footnotes at end of table.
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Table C-1. SNL/NM ER Site Characteristics for Stewardship (Continued)

Site Mean Depth to Land Use | Land Use
Site Size | Elevation | Ground Permit Permit | Future Land NFA Land Use Additional
No. | ADS Site Name TA |(Acres) (ft) Water (ft) COCs Type No. Use Fenced Status NFA Type Physical Control Restrictions | Information
12A | 1333 | Burial Site/Open Dump: 0.26 6,358 130 None USAF 42 Recreational Approved Confirmatory None None This site is an
Open Dump Withdrawn 12/7/99 Sampling RMMA.
(Lurance Canyon) from USFS (May 1997)
Permitted
to DOE
12B | 1333 | Burial Site/Open Dump: 0.35 6,340 130 Metals, HE, USAF 42 Recreational Approved | VCM/Confirmatory None None This site is an
Buried Debris in Graded VOCs, SVOCs | Withdrawn 12/13/99 | Sampling/Risk- RMMA.
Area from USFS Based
Permitted (September 1998)
to DOE
16 | 1309 Open Dumps 25.36 5,540 500 None KAFB None | Recreational Approved None None This site is an
(Arroyo del Coyote) 3/27/2000 RMMA.
17A | 1335 | Scrap Yards/Open Dump 0.42 5,419 167 None USAF 28 Industrial Approved None None This site is an
(Thunder Range) Permitted 12/6/99 RMMA.
to DOE
17B | 1335 | Scrap Yard/Open Dump 2.1 5,409 167 DU, Pb USAF 28 Industrial Approved None None This site is an
(Thunder Range) Permitted 12/6/99 RMMA.
to DOE
17C | 1335 | Scrap Yard/Open Dump 8.04 5,502 167 None USAF 28 Industrial Approved None None This site is an
(Thunder Range) Permitted 12/6/99 RMMA.
to DOE
17D | 1335 | Scrap Yard/Open Dump 0.32 5,476 167 None USAF 28 Industrial Approved None None This site is an
(Thunder Range) Permitted 12/6/99 RMMA.
to DOE
17E | 1335 | Scrap Yard/Open Dump 0.06 5,417 167 None USAF 28 Industrial Approved None None This site is an
(Thunder Range) Permitted 12/6/99 RMMA.
to DOE
17F | 1335 | Scrap Yard/Open Dump 0.02 5,417 167 None USAF 28 Industrial Approved None None This site is an
(Thunder Range) Permitted 12/6/99 RMMA.
to DOE
17G | 1335 | Scrap Yard/Open Dump 0.67 5,467 167 None USAF 28 Industrial Approved None None This site is an
(Thunder Range) Permitted 12/6/99 RMMA.
to DOE
17H | 1335 | Scrap Yard/Open Dump 1.86 5,427 167 None USAF 28 Industrial Approved None None This site is an
(Thunder Range) Permitted 12/6/99 RMMA.
to DOE
18 | 1306 Concrete Pad n,v{ 1.13 5,387 470 DU, HE, PBCs, DOE Industrial VCM/Confirmatory None Soil This site is an
Metals (Cd, Cr, Owned Sampling/Risk- Disturbance |RMMA.
Zn, others) Based Restrictions
(August 1997)
19 1332 TRUPAK Boneyard 1.85 6,150 400 Radionuclides, KAFB None | Recreational Yes Approved | VCM/Confirmatory This site is fenced. None This site is an
Storage Area (Northwest Metals 6/99 Sampling/Risk- RMMA.
end of Old Aerial Cable) Based
(September 1997)
21 1334 Metal Scrap (Coyote 0.98 5,849 15 None KAFB None Industrial Approved Administrative None None
Springs) 3/18/99 & [ (August 1994);
12/6/99 Confirmatory
Sampling/Risk-
Based
(September 1997)

Refer to footnotes at end of table.

AL/2-03/WP/SNL:r4990-a.doc

C-3

301462.249.02 02/18/03 12:22 PM




Table C-1. SNL/NM ER Site Characteristics for Stewardship (Continued)
Site Mean Depth to Land Use | Land Use
Site Size | Elevation | Ground Permit Permit | Future Land NFA Land Use Additional
No.| ADS Site Name TA |(Acres) (ft) Water (ft) COCs Type No. Use Fenced Status NFA Type Physical Control Restrictions | Information
27 | 1332 Bldg 9820 - Animal 0.57 6,040 160-200 [Radionuclides, USAF 106A | Recreational Approved Confirmatory None None This site is an
Disposal Pit VOCs, SVOCs, | Withdrawn 6/99 Sampling RMMA.
(Coyote Springs) Metals, from USFS (August 1995);
Pesticides, Permitted VCM/Confirmatory
Herbicides, HE to DOE Sampling/Risk-
Based (June 1998)
44A( 1303 Decontamination Site & 1l 0.01 5,414 520 Radionuclides DOE Industrial Approved Confirmatory None None This site is an
Uranium Calibration Pits (especially U), Owned 12/6/99 Sampling RMMA.
Metals (August 1994);
VCM/Confirmatory
Sampling/Risk-
Based
(September 1997)
44B| 1303 | Decontamination Site & Il 0.03 5,415 520 Radionuclides DOE Industrial Approved Confirmatory None None This site is an
Uranium Calibration Pits (especially U), Owned 12/6/99 Sampling RMMA.
Metals (August 1994);
VCM/Confirmatory
Sampling/Risk-
Based
(September 1997)
45 | 1309 Liquid Discharge \% 0.78 5,406 350 Metals DOE Industrial Confirmatory None Soil
Owned Sampling/Risk- Disturbance
Based Restrictions
(September 1997)
57A| 1334 | Workman Site: Firing Site 4.22 5,706 88 Metals, SVOCs, KAFB Industrial Approved | VCM/Confirmatory None Soil
HE, PCBs 12/13/99 Sampling/Risk- Disturbance
Based Restrictions
(September 1998)
57B| 1334 Workman Site: Target 11.12 5,952 125-220 (Metals Joint 31 Recreational Approved | VCM/Confirmatory None Soil
Area Operating 12/6/99 Sampling/Risk- Disturbance
Agreement Based Restrictions
between (September 1997)
DOE,
SNL/NM
and Phillips
58 | 1332 |Coyote Canyon Blast Area 254.60| 5,940 150 HE, Metals, KAFB 17A Industrial, This site is an
Organics, part RMMA.
Argon, Recreational
Radionuclides
59 | 1333 Pendulum Site 0.20 6,129 180 None KAFB None Industrial Approved Administrative None None
6/99 (August 1995);
Confirmatory
Sampling
(September 1997)
61A| 1334 | Schoolhouse Mesa Test 33.93 5,876 95 Metals, HE, KAFB None Industrial Approved | VCM/Confirmatory None Soil This site is an
Site SVOCs, VOCs, (uncertain | Sampling/Risk- disturbance [RMMA.
Radionuclides date) Based restrictions
(September 1998)
61B [Archival| Schoolhouse Mesa Test 41.80 5,716 50 This site was KAFB None Industrial Transferred None None
Site: Cratering Area given back to to KAFB
KAFB in May
1995

Refer to footnotes at end of table.
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Table C-1. SNL/NM ER Site Characteristics for Stewardship (Continued)

Site Mean Depth to Land Use
Site Size | Elevation | Ground Land Use Permit | Future Land NFA Land Use Additional
No. | ADS Site Name TA |(Acres) (ft) Water (ft) COCs Permit Type No. Use Fenced Status NFA Type Physical Control Restrictions | Information
61C | 1334 [ Schoolhouse Mesa Test 4.49 5,798 95 Metals, VOCs, |KAFB/USAF 27B Industrial Approved None Soil This site is an
Site: Schoolhouse Bldg SVOCs, HE Permitted to 9/30/99 Disturbance |RMMA.
DOE Restrictions
63A | 1333 | Balloon Test Area: PDSP 4.08 6,165 150 None USAF 42,61 | Recreational Approved| Administrative None None This site is an
Site Withdrawn 12/6/99 (August 1995); RMMA.
from USFS Confirmatory
Permitted to Sampling
DOE, DOE (September 1997)
Withdrawn
from USFS
63B [ 1333 Balloon Test Area: 9.25 6,173 200 None USAF 42,61, | Recreational Approved Confirmatory None None This site is an
Balloon/Helicopter Site Withdrawn 105 6/99 Sampling RMMA.
from USFS (September 1997)
Permitted to
DOE, DOE
Withdrawn
from USFS
64 | 1333 | Gun Site (Madera Canyon) 1.61 6,500 150 None DOE 6A Recreational Approved Administrative
Withdrawn 12/6/99 (August 1995);
from USFS Confirmatory
Sampling
(September 1997)
65A | 1333 | Lurance Canyon Explosive 0.02 6,363 130 None USAF 42 Recreational Approved None None This site is an
Test Site: Small Debris Withdrawn 3/2000 RMMA.
Mound from USFS
Permitted to
DOE
65B | 1333 [ Lurance Canyon Explosive 3.39 6,348 130 None USAF 42 Recreational Approved This site is an
Test Site: Primary Withdrawn 3/2000 RMMA.
Detonation Area from USFS
Permitted to
DOE
65C | 1333 | Lurance Canyon Explosive 1.33 6,355 130 None USAF 42 Recreational Approved This site is an
Test Site: Secondary Withdrawn 3/2000 RMMA.
Detonation Area from USFS
Permitted to
DOE
65D | 1333 | Lurance Canyon Explosive 7.98 6,325 130 None USAF 42 Recreational Approved This site is an
Test Site: Near Field Withdrawn 9/30/99 RMMA.
Dispersion Area from USFS
Permitted to
DOE
65E | 1333 [ Lurance Canyon Explosive 76.85 6,365 130 DU USAF 42 Recreational Approved Confirmatory None Soil This site is an
Test Site: Far Field Withdrawn 12/13/99 | Sampling/Risk- Disturbance |RMMA.
Dispersion Area from USFS Based Restrictions
Permitted to (September 1998)
DOE

Refer to footnotes at end of table.
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Table C-1. SNL/NM ER Site Characteristics for Stewardship (Continued)

Site Mean Depth to Land Use | Land Use
Site Size | Elevation | Ground Permit Permit | Future Land NFA Land Use Additional
No. | ADS Site Name TA |(Acres) (ft) Water (ft) COCs Type No. Use Fenced Status NFA Type Physical Control Restrictions | Information
68 | 1334 Old Burn Site 6.48 5,862 115-125 |Metals, VOCs, KAFB None Industrial This site is an
SVOCs, RMMA.
Radionuclides
70 |1334 Explosives Test Pit 0.23 5,730 73 Metals USAF 23 Industrial Approved Confirmatory None None
(Water Towers) Permitted 12/6/99 Sampling/Risk-
to DOE Based
(September 1997)
7 1334 Moonlight Shot Area 83.11 5,864 115-125 |DU, Metals KAFB None Industrial Approved Administrative None None This site is an
12/13/99 | (August 1994); RMMA.
& 3/18/99 Confirmatory
Sampling/Risk-
Based
(September 1998)
81C | 1333 New Aerial Cable Site: 0.12 6,445 150 Metals, HE, USAF 32 Recreational Approved None None
Former Burial Location SVOCs, VOCs | Withdrawn 9/30/99
from USFS
Permitted
to DOE
85 | 1335 | Firing Site (Bldg. 9920) 0.94 5,454 347 DU, Metals (Be, USAF 24 Industrial Approved Confirmatory None None This site is an
Li, Pb), HE, Permitted 12/31/99 | Sampling/Risk- RMMA. This
Cadmium to DOE Based site is an
sulfide, (September 1998) active site.
Manganese
dioxide
88B | 1334 | Firing Site: Instrumentation 15.34 5,816 50 Metals, HE KAFB None Industrial Approved Confirmatory None None This site is an
Pole 12/6/99 Sampling/Risk- RMMA.
Based
(September 1997)
89A | 1335 | Shock Tube Site (Thunder 0.78 5,416 480 None USAF 28 Industrial Approved Confirmatory None Soil This site is an
Range) Permitted 12/13/99 | Sampling/Risk- Disturbance |RMMA.
to DOE Based Restrictions
(August 1997)
89B | 1335 | Shock Tube Site (Thunder 0.72 5,423 480 None USAF 28 Industrial Approved Confirmatory None Soil This site is an
Range) Permitted 12/13/99 | Sampling/Risk- Disturbance |RMMA.
to DOE Based Restrictions
(August 1997)
89C | 1335 | Shock Tube Site (Thunder 1.84 5,422 480 None USAF 28 Industrial Approved Confirmatory None Soil This site is an
Range) Permitted 12/13/99 | Sampling/Risk- Disturbance |RMMA.
to DOE Based Restrictions
(August 1997)
94A | 1333 | Lurance Canyon Burn Site: 0.75 6,370 150 None USAF 42 Recreational Confirmatory None None This site is an
Above-Ground Tanks Withdrawn Sampling/Risk- RMMA. This
from USFS Based site is an
Permitted (September 1998) active site.
to DOE
94B | 1333 | Lurance Canyon Burn Site: 0.57 6,330 130 VOCs, SVOCs, USAF 42 Recreational This site is an
Debris/Soil Mound Area HE, Metals, Withdrawn RMMA.
Radionuclides | from USFS
Permitted
to DOE

Refer to footnotes at end of table.
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Table C-1. SNL/NM ER Site Characteristics for Stewardship (Continued)

Site Mean Depth to Land Use | Land Use
Site Size | Elevation | Ground Permit Permit | Future Land NFA Land Use Additional
No. | ADS Site Name TA [(Acres) (ft) Water (ft) COCs Type No. Use Fenced Status NFA Type Physical Control Restrictions | Information
94C | 1333 | Lurance Canyon Burn 0.24 6,343 130 None USAF 42 Recreational This site is an
Site: Bomb Burner Area Withdrawn RMMA.
and Discharge Line from USFS
Permitted
to DOE
94D | 1333 | Lurance Canyon Burn 0.02 6,333 130 None USAF 42 Recreational Approved None None This site is an
Site: Bomb Burner Withdrawn 9/30/99 RMMA.
Discharge Pit from USFS
Permitted
to DOE
94E [ 1333 | Lurance Canyon Burn 0.17 6,338 130 None USAF 42 Recreational Approve None None This site is an
Site: Small Surface Withdrawn 3/27/2000 RMMA.
Impoundment from USFS
Permitted
to DOE
94F | 1333 | Lurance Canyon Burn 0.03 6,348 130 JP-4, VOCs, USAF 42 Recreational This site is an
Site: LAARC Discharge SVOCs, HE, Withdrawn RMMA.
Pit Metals, from USFS
Radionuclides Permitted
to DOE
94G | 1333 | Lurance Canyon Burn 3.23 6,345 130 None USAF 42 Recreational None None This site is an
Site: Scrap Yard Withdrawn RMMA. This
from USFS site is an
Permitted active site.
to DOE
96 | 1302 Storm Drain System | 24.00 5,420 300 Radionuclides, DOE Industrial Confirmatory None None
Metals, PCBs, Owned Sampling/Risk-
Organics, Based (May 1997)
Inorganics
103 | 1335 | Scrap Yard (Bldg. 9939) 3.34 5,612 290-330 (Pb, DU USAF 170 Industrial Approved | VCM/Confirmatory None None This site is an
Permitted 12/6/99 Sampling/Risk- RMMA. This
to DOE Based (June 1998) site is an
active site.
108 | 1335 | Firing Site (Bldg. 9940) 0.39 5,530 530 DU, HE, Cr USAF 17B, 25 Industrial Approved Confirmatory None None This site is an
Permitted 6/99 Sampling/Risk- RMMA. This
to DOE Based (June 1998) site is an
active site.
109 | 1335 | Firing Site (Bldg. 9956) 0.27 5,486 530 None USAF 26 Industrial Approved Confirmatory None Soil This site is an
Permitted 12/13/99 | Sampling/Risk- Disturbance |RMMA.
to DOE Based Restrictions
(August 1997)
154 | 1295 Bldg. 9960 Septic 0.15 5,588 635 HE, Metals, USAF 22 Industrial Confirmatory None None More
Systems Phenols Permitted Sampling/Risk- information
to DOE Based coming.
(August 1997)
187 | 1302 TA-I Sanitary Sewer | 24.00 5,420 300 Radionuclides, DOE Industrial Additional Confirmatory None None
Lines Metals, VOCs, Owned Information| Sampling/Risk-
SVOCs, PCBs Requested| Based (May 1997)
(3/17/98)

Refer to footnotes at end of table.
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Table C-1. SNL/NM ER Site Characteristics for Stewardship (Continued)

Site Mean Depth to Land Use | Land Use
Site Size | Elevation | Ground Permit Permit | Future Land NFA Land Use Additional
No. | ADS Site Name TA |(Acres) (ft) Water (ft) COCs Type No. Use Fenced Status NFA Type Physical Control Restrictions | Information
193 | 1335 Sabotage Test Area 0.63 5,470 350 None USAF 28 Industrial Approved | VCM/Confirmatory None Soil This site is an
Permitted 12/13/99 Sampling/Risk- Disturbance |RMMA.
to DOE Based Restrictions
(August 1997)
226 | 1302 Old Acid Waste Line | 1.42 5,413 300 Metals, VOCs, DOE Industrial Additional Confirmatory None None
SVOCs, PCBs, Owned Information| Sampling/Risk-
Radionuclides Requested Based
(3/17/98) (May 1997)
228A | 1309 Centrifuge Dump Site v 1.58 5,540 280 None DOE Industrial Approved None None This site is an
Owned 3/00 RMMA.
228B | 1309 Centrifuge Dump Site \ 6.55 5,540 545 None DOE Industrial None None This site is an
Owned RMMA.
232 | 1309 |Storm Drain System Outfall[ 1V 0.03 5,338 440 Petroleum DOE Industrial Confirmatory None None
hydrocarbons Owned Sampling/Risk-
Based
(August 1997)
275 | 1306 TA-V Seepage Pits I, v{ 0.28 5,433 491 Metals, VOCs, DOE Industrial Approved Confirmatory None Soil
SVOCs, Owned 12/13/99 Sampling/Risk- Disturbance
Based Restrictions
(September 1998)
No Site Control Required (Informational Stewardship)—Criteria: 1. Future use is established as industrial or recreational; 2. Passes residential risk criteria; or, 3. All constituents are below background
2 1303 | Classified Waste Landfill 1 1.93 5,418 Radionuclides, DOE Industrial None This site is an
Metals, PCBs, Owned RMMA. This
HE, VOCs site will be
completely
remediated.
4 1307 LWDS Surface I, v{ 0.84 5,410 Radionuclides, DOE Industrial Confirmatory None Digging [This site is an
Impoundments Organics, Owned Sampling/Risk- Restrictions [RMMA.
Metals, PCBs Based
(September 1995)
5 1307 LWDS Drainfield 1, vy| 0.11 5,430 Radionuclides, DOE Industrial Confirmatory None None This site is an
Organics, Owned Sampling/Risk- RMMA.
Metals, PCBs Based
(September 1995)
6A | 1335 | Gas Cylinder Disposal Pit 1.37 5,402 None KAFB None Industrial VCM/Confirmatory None None
Sampling
(October 1996)
6 1335 | Gas Cylinder Disposal Pit 0.03 5,402 None USAF 28 Industrial VCM/Confirmatory None None
(Bldg. 9966) Permitted Sampling
to DOE (October 1996)
7 1309 Gas Cylinder Disposal 7.03 5,466 500 None KAFB None Recreational Yes Approved Administrative This site is fenced. None
(Arroyo del Coyote) 3/27/00 (June 1995)
9 1334 Burial Site/Open Dump 1.86 5,848 DU, HE, Metals, KAFB None Industrial None None This site is an
(Schoolhouse Mesa) SVOCs RMMA.

Refer to footnotes at end of table.
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Table C-1. SNL/NM ER Site Characteristics for Stewardship (Continued)

Site Mean Depth to Land Use | Land Use
Site Size | Elevation | Ground Permit Permit | Future Land NFA Land Use Additional
No. | ADS Site Name TA |[(Acres) (ft) Water (ft) COCs Type No. Use Fenced Status NFA Type Physical Control Restrictions [ Information
13 | 1333 | Oil Surface Impoundment 0.49 6,348 120 None USAF 42 Recreational Approved Confirmatory None Soil This site
(Lurance Canyon Burn Withdrawn 12/13/99 Sampling/Risk- Disturbance |will have
Site) from USFS Based Restrictions [long term
Permitted (August 1997) monitoring
to DOE of the
groundwater.
14 | 1335 Burial Site (Bldg. 9920) 1.25 5,454 347 None USAF 24 Industrial Approved Confirmatory None None This site is an
Permitted 6/99 Sampling/Risk- RMMA. This
to DOE Based site is an
(June 1998) active Site.
15 | 1332 Trash Pits (Frustration 2.44 6,275 None Joint 31 Recreational Approved Confirmatory None None
Site) Operating 9/97 Sampling
Agreement (August 1995)
between
DOE,
SNL/NM
and Phillips
20 [Archival| Schoolhouse Mesa Burn 0.16 5,802 None KAFB None Industrial Approved Administrative None None This site is an
Site NFA/Off (August 1994) RMMA.
HSWA
Permit
12/31/95
22 | 1334 Storage/Burn 0.07 5,890 55 None KAFB None Industrial Approved Confirmatory None None
(west of SOR) 10/13/99 Sampling
(June 1995)
23 | 1309 Disposal Trenches 16.10 5,336 290 None KAFB None Industrial Approved Administrative None None This site is an
(near Tijeras Arroyo) 10/13/99 (June 1995) RMMA.
26 1306 | Burial Site (west of TA-III) | 1ll, V| 167.12 5,328 Metals, DU DOE Industrial Administrative None None Wholly
Owned (June 1996) contained
within ER Site
83, which is an
active site.
30 [ 1302 PCB Spill | 6.58 5,428 300 PCBs, DOE Industrial None Yes This site will
(Reclamation Yard) Organics, Owned need to be
Metals monitored for
compliance
with the "PCB
Mega Rule."
31 1306 | Electrical Transformer Qil | IIl, V| 0.01 5,415 PCBs, Mineral DOE Industrial Approved Confirmatory None None
Spill based Owned 5/5/00 Sampling
transformer oil (June 1996)
32 |Archival Steam Plant Oil Spill | 0.22 5,405 275 Petroleum DOE Industrial Approved [ Administrative None None
hydrocarbons Owned NFA/Off (August 1994)
HSWA
Permit
12/31/95
33 | 1302 Motor Pool QOil Spill 2.32 5,429 275 Petroleum DOE Industrial Confirmatory None None
hydrocarbons, Owned Sampling
Organic (October 1996)
solvents, Metals

Refer to footnotes at end of table.
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Table C-1. SNL/NM ER Site Characteristics for Stewardship (Continued)

Site Mean Depth to Land Use | Land Use
Site Size | Elevation | Ground Permit Permit | Future Land NFA Land Use Additional
No. | ADS Site Name TA |[(Acres) (ft) Water (ft) COCs Type No. Use Fenced Status NFA Type Physical Control Restrictions [ Information
34 [ 1306 Centrifuge Oil Spill I, v| 0.16 5,433 Mineral based DOE Industrial Approved Confirmatory None None
transformer oil, Owned 5/5/00 Sampling
PCBs (June 1996)
35 | 1306 | Vibration Facility Oil Spill | 1ll, V[ 0.02 5,404 Qil, PCBs DOE Industrial Confirmatory None None
Owned Sampling
(June 1996)
36 | 1306 Oil Spill - HERMES I, v| 0.05 5,436 Oil, PCBs DOE Industrial Confirmatory None None
Owned Sampling
(June 1996)
37 | 1306 PROTO Oil Spill I, v| 0.55 5,439 Mineral based DOE Industrial Approved Confirmatory None None
transformer oil Owned 5/5/00 Sampling
(June 1996)
38 | 1335 Oil Spills (Bldg. 9920) 0.01 5,459 496 None USAF 28 Industrial Approved Confirmatory None None
Permitted 12/17/99 Sampling
to DOE (June 1996)
39 | 1335 Qil Spill - Solar Facility 0.02 5,587 None USAF 92 Industrial Approved [ Administrative None None
Permitted 9/97 (June 1995)
to DOE
40 | 1309 | Qil Spill (6000 Igloo Area) 0.02 5,230 400 None KAFB 35 Industrial Yes Approved Confirmatory This site is fenced. None
9/97 Sampling
(June 1995)
41 |Archival| Bldg. 838 Mercury Spill 0.14 5,414 275 Hg DOE Industrial Approved Administrative None None
Owned NFA/Off (August 1994)
HSWA
Permit
12/31/95
42 | 1302 Acid Spill Water | 0.46 5,430 300 Acids, Bases, DOE Industrial Approved Confirmatory None None
Treatment Facility Metals Owned 12/7/99 Sampling/Risk-
Based
(May 1997)
43 1303 Radioactive Material Il 0.11 5,410 300 Metals, DOE Industrial Approved Administrative None None This site is an
Storage Yard Radionuclides Owned 12/20/99 (August 1994) RMMA.
46 1309 Old Acid Waste Line \Y) 1.16 5,383 490 VOCs, SVOCs, DOE Industrial Risk-Based None None
Outfall (Tijeras Arroyo) PCBs, Metals, Owned (June 1995)
Radionuclides
47 |Archival Unmanned Seismic 1.02 5,980 None USFS None Recreational Approved Administrative None None
Observatory Withdrawal NFA/Off (August 1994)
HSWA
Permit
12/31/95
48 | 1303 | Bldg. 904 Septic System 1] 0.46 5,410 Organics, HE, DOE Industrial Confirmatory None None This site is an
Radionuclides, Owned sampling RMMA.
Inorganics, (June 1995)
Metals
49 1295 Bldg. 9820 Drains 0.04 6,045 VOCs, SVOCs USAF 106A Recreational Confirmatory None None This site is an
Withdrawn Sampling/Risk- RMMA.
from USFS Based
Permitted (June 1996)
to DOE
50 | 1309 Old Centrifuge Site \Y 0.39 5,405 320 None DOE Industrial Approved Risk-Based None None
(Tijeras Arroyo) Owned 3/27/00 (June 1995)

Refer to footnotes at end of table.
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Table C-1.

SNL/NM ER Site Characteristics for Stewardship (Continued)

Site Mean Depth to Land Use | Land Use
Site Size | Elevation | Ground Permit Permit | Future Land NFA Land Use Additional
No. [ ADS Site Name TA |[(Acres) (ft) Water (ft) COCs Type No. Use Fenced Status NFA Type Physical Control Restrictions | Information
51 1306 | Bldg. 6924 Pad, Tank, Pit | lll, V[ 0.15 5,416 VOCs, SVOCs, DOE Industrial Approved Confirmatory None None
Metals, HE, Owned 5/5/00 Sampling
Radionuclides (June 1996)
52 | 1307 LWDS Holding Tanks I, v| 0.58 5,420 VOCs, SVOCs, DOE Industrial Confirmatory None None This site is an
Radionuclides, Owned Sampling RMMA.
Metals (September 1995)
53 | 1335 | Bldg. 9923 Storage Igloo 0.00 5,459 Radionuclides, USAF 24 Industrial Approved Administrative None None
Organic Permitted 9/97 (June 1995)
solvents, Heavy | to DOE
metals
54 [ 1335 Pickax Site 44569 | 5,358 480 HE KAFB None Industrial Approved Confirmatory None None
(Thunder Range) 12/17/99 Sampling
(October 1996)
56 | 1335 Old Thunderwells 0.08 5,415 480 None USAF 28 Industrial Approved Confirmatory None None
(Thunder Range) Permitted 12/17/99 Sampling
to DOE (October 1996)
60 1333 Bunker Area (north of 0.01 6,181 DU, Metals KAFB None Industrial None None This site is an
Pendulum Site) RMMA.
62 |Archival| Greystone Manor Site 6.43 5,854 None KAFB None Industrial Approved Administrative None None
NFA/Off (August 1994)
HSWA
Permit
12/31/95
66 | 1332 Boxcar Site 3.91 5,980 Metals, VOCS USFS None Recreational Confirmatory None None This site is an
Withdrawal Sampling RMMA.
(October 1996)
67 | 1332 Frustration Site 0.01 6,350 None Joint 31 Recreational Administrative Barriers to entry None This site is
Operating (August 1995) also a Mine
Agreement Shaft.
between
DOE,
SNL/NM
and Phillips
69 |Archival Old Borrow Pit 0.97 5,952 None KAFB None Industrial Approved Administrative None None
NFA/Off (August 1994)
HSWA
Permit
12/31/95
72 | 1333 Operation Beaver Site 0.41 7,855 300 None USFS None Recreational Approved Administrative None None
Withdrawal 10/13/99? (June 1995);
? Confirmatory
Sampling
(October 1996);
73 |Archival Bldg. 895 Hazardous | 0.36 5,418 300 RCRA DOE Industrial Approved Administrative None None
Waste Chemicals Owned NFA/Off (August 1994)
Repackaging/Storage HSWA
Permit
12/31/95

Refer to footnotes at end of table.
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Table C-1. SNL/NM ER Site Characteristics for Stewardship (Continued)

Site Mean Depth to Land Use | Land Use
Site Size | Elevation | Ground Permit Permit | Future Land NFA Land Use Additional
No. | ADS Site Name TA |(Acres) (ft) Water (ft) COCs Type No. Use Fenced Status NFA Type Physical Control Restrictions | Information
77 | 1309 | Oil Surface Impoundment | IV 0.17 5,388 490 None DOE Industrial Approved Confirmatory None None
(Tijeras Arroyo) Owned 10/13/99 Sampling
(June 1995)
78 | 1306 | Gas Cylinder Disposal Pit | 1ll, V | 0.46 5,427 Toxic, DOE Industrial VCM/Confirmatory None None
Corrosive, Owned Sampling
Reactive and (June 1996)
flammable
gases,
Radionuclides,
Metals, HE
81A | 1333 | New Aerial Cable Site: 2.39 6,465 150 None USAF 32 Recreational This site is an
Catcher Box/Sled Track Withdrawn active site.
from USFS
Permitted
to DOE
81B | 1333 | New Aerial Cable Site: 4.07 6,393 150 None USAF 32 Recreational This site is an
Impact Pad Withdrawn active site.
from USFS
Permitted
to DOE
81D | 1333 | New Aerial Cable Site: 4.28 6,345 150 None USAF 32 Recreational This site is an
Northern Cable Area Withdrawn active site.
from USFS
Permitted
to DOE
81E | 1333 | New Aerial Cable Site: 0.1 6,433 150 None USAF 32 Recreational
Gun Impact Area Withdrawn
from USFS
Permitted
to DOE
81F | 1333 | New Aerial Cable Site: 1.29 6,435 150 None USAF 32 Recreational This site is an
Scrap Yard Withdrawn active site.
from USFS
Permitted
to DOE
82 [ 1332 Old Aerial Cable Site 22.02 6,230 DU, Metals, HE Joint 31 Recreational This site is an
Scrap Operating RMMA. This
Agreement site is an
between active site.
DOE,
SNL/NM
and Phillips
83 [ 1306 Long Sled Track I,V 1233.35| 5,335 Metals, HE, DOE Industrial This site is an
Radionuclides, Owned RMMA. This
DU site is an
active site.
84 | 1306 Gun Facilities nm,vi 1.41 5,351 Metals, HE, DOE Industrial This site is an
Radionuclides Owned RMMA. This
site is an
active site.

Refer to footnotes at end of table.
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Table C-1. SNL/NM ER Site Characteristics for Stewardship (Continued)

Site Mean Depth to Land Use | Land Use
Site Size | Elevation | Ground Permit Permit | Future Land NFA Land Use Additional
No.| ADS Site Name TA |(Acres) (ft) Water (ft) COCs Type No. Use Fenced Status NFA Type Physical Control Restrictions | Information
86 | 1335 Firing Site (Bldg. 9927) 1.60 5,470 DU, Be, Pb, HE USAF 28 Industrial VCM/Confirmatory None None This site is an
Permitted Sampling RMMA.
to DOE (January 1997)
88A |Archival| Firing Site: Ranchhouse 1.14 5,814 None KAFB None Industrial Approved Administrative None None
NFA/Off (August 1994)
HSWA
Permit
12/31/95
90 | 1335 Beryllium Firing Site 0.34 5,474 300 None USAF 28 Industrial Approved Confirmatory None This site is an
(Thunder Range) Permitted 12/14/99 Sampling RMMA.
to DOE (January 1997)
92 | 1333 |Pressure Vessel Test Site 6.12 6,000 None USAF 17A Industrial Approved Administrative None None
(Coyote Canyon Blast Permitted NFA/Off (August 1995)
Area) to DOE HSWA
Permit
9/97
93A| 1333 | Madera Canyon Rocket 0.08 6,378 300 None DOE 6A Recreational Approved Administrative None None
Launcher Pad A Withdrawn 10/13/99? (June 1995);
from USFS ? Confirmatory
Sampling
(October 1996)
93B| 1333 | Madera Canyon Rocket 0.16 6,170 200 None DOE 6A Recreational Approved Administrative None None
Launcher Pad B Withdrawn 10/13/99? (June 1995);
from USFS ? Confirmatory
Sampling
(October 1996)
93C| 1333 | Madera Canyon Rocket 0.17 6,205 200 None DOE 6A Recreational Approved |  Administrative None None
Launcher Pad C Withdrawn 10/13/99? (June 1995):
from USFS ? Confirmatory
Sampling
(October 1996)
98 | 1302 Bldg. 863 TCA | 0.37 5,419 300 |VOCs, Acids, DOE Industrial
Photochemical Releases Bases, Ag Owned
100 | 1306 Bldg. 6620 HE I, v | 0.05 5,424 HE DOE Industrial Administrative None None
Sump/Drain Owned (June 1996)
101 | 1295 | Explosive Contaminated 0.13 5,460 VOCs, SVOCs, USAF 25 Industrial VCM/Confirmatory None None This site is an
Sumps, Drains Cn, Metals (Cr) | Permitted Sampling/Risk- RMMA.
(Bldg. 9926) to DOE Based (June 1996)
102 | 1306 Radioactive Disposal I,V |155.54| 5,476 Radionuclides DOE Industrial Approved | VCM/Confirmatory None None This site is an
(east of TA-IIl) Owned 5/5/00 Sampling RMMA.
(June 1996)
104 |Archival PCB Spill, Computer | 0.02 5,423 300 PCBs DOE Industrial Approved Administrative None None
Facility Owned NFA/Off (August 1994)
HSWA
Permit
12/31/99
105 |Archival| Mercury (Bldg. 6536) ] DOE Industrial Approved Administrative None None
Owned NFA/Off (August 1994)
HSWA
Permit
12/31/95

Refer to footnotes at end of table.
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Table C-1. SNL/NM ER Site Characteristics for Stewardship (Continued)
Site Mean Depth to Land Use | Land Use
Site Size | Elevation | Ground Permit Permit | Future Land NFA Land Use Additional
No.| ADS Site Name TA |(Acres) (ft) Water (ft) COCs Type No. Use Fenced Status NFA Type Physical Control Restrictions | Information
111| 1306 | Bldg. 6715 Sump/Drains | lll, V [ 0.01 5,393 HE, Ag, VOCs, DOE Industrial Confirmatory None None
SVOCs Owned Sampling
(June 1996)
112| 1335 | Explosive Contaminated 0.00 5,483 300 None USAF 26 Industrial Approved Confirmatory None None This site is an
Sump (Bldg. 9956) Permitted 12/7/99 Sampling RMMA. This
to DOE (May 1997) site is an
active site.
113 ] 1303 Area Il Firing Sites 1l 0.34 5,424 HE, Metals DOE Industrial Confirmatory None None
Owned Sampling
(August 1994);
Confirmatory
Sampling
(June 1996);
114 | 1303 Explosive Burn Pit I} 0.00 5,409 HE, TNT, RDX, DOE Industrial VCM/Confirmatory None None
HMX Owned Sampling
(June 1996)
115| 1335 Firing Site (Bldg. 9930) 6.13 5,546 300 None USAF 18, 132, Industrial Approved Confirmatory None None This site is an
Permitted 170 12/14/99 Sampling RMMA. This
to DOE (January 1997) site is an
active site.
116 | 1295 |Bldg. 9990 Septic System 0.06 6,107 VOCs, Cn USAF 40 Recreational VCM/Confirmatory None None This site is an
Permitted Sampling RMMA.
to DOE (June 1996)
117 1335 Trenches (Bldg. 9939) 273 5,690 DU, Sodium USAF 170 Industrial None This site is an
Permitted RMMA.
to DOE
135| 1303 | Bldg. 906 Septic System 1l 0.03 5,415 Metals, DOE Industrial Confirmatory None None This site is an
Radionuclides, Owned Sampling RMMA.
VOCs, PCBs, (August 1994)
HE
136 1303 | Bldg. 907 Septic System 1] 0.47 5,420 HE, Cleaning DOE Industrial Confirmatory None None This site is an
solvents, Owned Sampling RMMA.
Metals, (June 1995)
Radionuclides
137 | 1295 Bldg. 6540/6542 Septic | Ill, V | 0.63 5,403 VOCs, Metals DOE Industrial VCM/Confirmatory None None This site is an
System (Ag, Cr), Owned Sampling/Risk- RMMA.
SVOCs, Cn Based
(January 1997)
138 | 1295 |Bldg. 6630 Septic System | I, V [ 0.27 5,409 VOCs, SVOCs, DOE Industrial VCM/Confirmatory None Soil This site is an
Metals (Ag, Ni) Owned Sampling Disturbance |RMMA.
(June 1996 Restrictions
139 |Archival| Bldg. 9964 Septic System 0.03 5,474 None USAF 28 Industrial Approved Administrative None None This site is an
Permitted NFA/Off (August 1994) RMMA.
DOE HSWA
Permit
12/31/95
140 | 1295 |Bldg. 9965 Septic System 0.08 5,487 VOCs, SVOCs, USAF 28 Industrial VCM/Confirmatory None None This site is an
Metals (Se) Permitted Sampling RMMA.
to DOE (January 1997)
141 | 1295 [Bldg. 9967 Septic System 0.01 5,502 VOCs, Metals USAF 28 Industrial Approved | VCM/Confirmatory None None This site is an
(Se) Permitted 6/9/2000 Sampling RMMA.
to DOE (June 1996)

Refer to footnotes at end of table.
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Table C-1. SNL/NM ER Site Characteristics for Stewardship (Continued)
Site Mean Depth to Land Use |Land Use
Site Size | Elevation | Ground Permit Permit | Future Land NFA Land Use Additional
No. | ADS Site Name TA | (Acres) (ft) Water (ft) COCs Type No. Use Fenced Status NFA Type Physical Control Restrictions | Information
142 | 1295 |Bldg. 9970 Septic System 0.06 5,678 130 VOCs, SVOCs, USAF 10 Industrial Confirmatory None None This site is an
Metals (Pb, Se) | Permitted Sampling RMMA.
to DOE (August 1995)
143 | 1295 |Bldg. 9972 Septic System 0.11 5,679 119 VOCs, Metals USAF 10 Industrial Confirmatory None None This site is an
(Ag, Ba) Permitted Sampling RMMA.
to DOE (August 1995)
144 1295 |Bldg. 9980 Septic System 0.40 5,574 111 VOCs, Metals USAF 93 Industrial Approved | VCM/Confirmatory None None This site is an
(Pb), Permitted 12/7/99 Sampling/Risk- RMMA.
Radionuclides to DOE Based
(U-234, U-238) (May 1997)
145 1295 Bldg. 9981/9982 Septic 0.45 5,568 140 VOCs, SVOCs, USAF 93 Industrial Approved | VCM/Confirmatory None None This site is an
Systems Cn, Metals (Pb, | Permitted 12/7/99 Sampling/Risk- RMMA.
Ba) to DOE Based
(May 1997)
146 | 1295 | Bldg. 9920 Drain System 0.03 5,459 VOCs USAF 24 Industrial Confirmatory None None This site is an
Permitted Sampling RMMA.
to DOE (August 1995)
147 | 1295 Bldg. 9925 Septic 0.92 5,701 VOCs, SVOCs, USAF 27B Industrial VCM/Confirmatory None None This site is an
Systems Metals (Pb, Ba) | Permitted Sampling/Risk- RMMA.
to DOE Based
(May 1997)
148 | 1295 |Bldg. 9927 Septic System 0.05 5,473 VOCs, Metals, USAF 28 Industrial Confirmatory None None This site is an
DU, SVOCs, Permitted Sampling RMMA.
Inorganics to DOE (August 1995)
149 | 1295 |Bldg. 9930 Septic System 0.11 5,531 VOCs USAF 18 Industrial VCM/Confirmatory None None This site is an
Permitted Sampling/Risk- RMMA.
to DOE Based
(June 1996)
150 | 1295 | Bldg. 9939/9939A Septic 0.15 5,615 VOCs USAF 170 Industrial VCM/Confirmatory None None This site is an
Systems Permitted Sampling RMMA.
to DOE (January 1997)
151 1295 |Bldg. 9940 Septic System 0.13 5,524 VOCs, Metals USAF 17B, 25 Industrial VCM/Confirmatory None None This site is an
(Ba) Permitted Sampling/Risk- RMMA.
to DOE Based
(June 1996)
152 | 1295 |Bldg. 9950 Septic System 0.08 5,485 VOCs USAF 26 Industrial VCM/Confirmatory None None This site is an
Permitted Sampling RMMA.
to DOE (January 1997)
153 1295 Bldg. 9956 Septic 0.17 5,476 VOCs, Cn, USAF 26 Industrial VCM/Confirmatory None None This site is an
Systems Metals (Pb, Cr) | Permitted Sampling RMMA.
to DOE (January 1997)
155 |Archival| Bldg. 6597 25,000 Gallon | V 0.17 Industrial Removed LUST None None
from
RCRA
Permit
159 | 1303 | Bldg. 935 Septic System I 0.03 5,409 DOE Industrial Confirmatory None None This site is an
Owned Sampling RMMA.
(June 1995)

Refer to footnotes at end of table.
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Table C-1. SNL/NM ER Site Characteristics for Stewardship (Continued)

Site Mean Depth to Land Use |Land Use
Site Size | Elevation | Ground Permit Permit | Future Land NFA Land Use Additional
No. | ADS Site Name TA | (Acres) (ft) Water (ft) COCs Type No. Use Fenced Status NFA Type Physical Control Restrictions | Information
160 | 1295 |Bldg. 9832 Septic System 0.12 6,245 VOCs, Cn, USAF 42 Recreational Approved Confirmatory None None This site is an
Metals (Cr, Ag, | Withdrawn 6/9/00 Sampling RMMA.
Ba) from USFS (June 1996)
Permitted
to DOE
161 | 1295 |Bldg. 6636 Septic System | lll, V [ 0.16 5,383 VOCs, Cn, DOE Industrial VCM/Confirmatory None None This site is an
Metals (Ag) Owned Sampling RMMA.
(June 1996)
165 | 1303 | Bldg. 901 Septic System 1l 1.16 5,408 DOE Industrial Confirmatory None None This site is an
Owned Sampling RMMA.
(August 1994)
166 | 1303 | Bldg. 919 Septic System 1l 0.06 5,415 DOE Industrial Confirmatory None None This site is an
Owned Sampling RMMA.
(June 1995)
167 | 1303 | Bldg. 940 Septic System 1l 0.07 5,409 DOE Industrial Confirmatory None None
Owned Sampling
(June 1995)
168 |Archival Bldg. 901 UST I Industrial Removed LUST None None
from
RCRA
Permit
169 |Archival Bldg. 910 UST 1l Industrial Removed LUST None None
from
RCRA
Permit
170 |Archival Bldg. 911 UST 1l Industrial Removed LUST None None
from
RCRA
Permit
171 |Archival Bldg. 912 UST I Industrial Removed LUST None None
from
RCRA
Permit
172 |Archival Bldg. 888 UST | 0.10 None Industrial Removed LUST None None
from
RCRA
Permit
173 |Archival Bldg. 6525 UST 1] 0.00 None Industrial Removed LUST None None
from
RCRA
Permit
174 |Archival Bldg. 6581 UST \Y 0.01 None Industrial Removed LUST None None
from
RCRA
Permit
175 |Archival Bldg. 6588 UST \% 0.00 None Industrial Removed LUST None None
from
RCRA
Permit

Refer to footnotes at end of table.
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Table C-1. SNL/NM ER Site Characteristics for Stewardship (Continued)

Site Mean Depth to Land Use |Land Use
Site Size | Elevation | Ground Permit Permit | Future Land Land Use Additional
No. | ADS Site Name TA | (Acres) (ft) Water (ft) COCs Type No. Use Fenced | NFA Status NFA Type Physical Control Restrictions | Information
176 |Archival Bldg. 605 UST | 0.10 None Industrial Removed LUST None None
from RCRA
Permit
178 |Archival Bldg. 6587 UST n 0.10 None Industrial Removed LUST None None
from RCRA
Permit
179 |Archival Bldg. 7570 UST 0.10 None Industrial Removed LUST None None
from RCRA
Permit
180 [Archival Bldg. 6503 UST 1] 0.10 None Industrial Removed LUST None None
from RCRA
Permit
181 |Archival Bldg. 6500 UST \% 0.10 None Industrial Removed LUST None None
from RCRA
Permit
186 1302 Bldg. 859 TCE Disposal | 0.24 5,422 300 TCE and other DOE Industrial Approved Confirmatory None None
VOCs Owned 3/00 Sampling
(October 1996)
188 |Archival| Bldg. 6597 Above Ground| V DOE Industrial Approved Administrative None None
Containment Spill Tank Owned NFA/Off (August 1994)
HSWA
Permit
12/31/95
190 | 1302 Steam Plant Tank Farm | 2.95 5,398 275 Petroleum DOE Industrial None None
hydrocarbons Owned
191 ] 1335 Equus Red 3.58 5,398 DU KAFB None Industrial VCM-Based None None This site is an
(January 1997) RMMA.
192 ( 1302 Waste Oil Tank | 0.19 5,457 300 Petroleum DOE Industrial Approved Confirmatory None None
hydrocarbons, Owned 12/17/99 Sampling
Metals, VOCs, (October 1996)
SVOCs
194 ( 1335 General Purpose Heat 0.31 5,414 None USAF 28 Industrial Approved Administrative None None This site is an
Source Test Area Permitted 9/97 (August 1995) RMMA.
to DOE
196 | 1306 Bldg 6597 Cistern I, v | 0.04 5,438 Oil, Metals, DOE Industrial Confirmatory None None
PCBs Owned Sampling
(June 1996)
211 | 1302 Bldg. 840 Former UST | 0.02 5,416 300 Chlorinated DOE Industrial Approved Confirmatory None None
840-1 solvents, Owned 3/00 Sampling
Metals, Coolant (October 1996)
oil, PCBs
225 |Archival AEC Storage Off Site None None
Facility/KAFB Site Transferred
to KAFB
12/05/96
227 1309 Bunker 904 Outfall \ 0.07 5,400 300 Metals, VOCs, DOE Industrial Risk-Based None None This site is an
(Tijeras Arroyo) SVOCs, HE, Owned (June 1995) RMMA.
Radionuclides
229 1309 Storm Drain System \% 0.16 5,374 300 Metals, VOCs, DOE Industrial Risk-Based None None
Outfall SVOCs, HE, Owned (June 1995)
Radionuclides

Refer to footnotes at end of table.
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Table C-1. SNL/NM ER Site Characteristics for Stewardship (Concluded)

Site Mean Depth to Land Use | Land Use

Site Size | Elevation | Ground Permit Permit | Future Land NFA Land Use Additional
No. | ADS Site Name TA |(Acres) (ft) Water (ft) COCs Type No. Use Fenced Status NFA Type Physical Control Restrictions | Information
230 [ 1309 Storm Drain System \% 0.02 5,346 300 None DOE Industrial Risk-Based None None

Outfall Owned (June 1995)
231 1309 Storm Drain System v 0.04 5,336 300 None DOE Industrial Risk-Based None None

Outfall Owned (June 1995)
233 | 1309 Storm Drain System \% 0.03 5,360 300 None DOE Industrial Risk-Based (June None None

Outfall Owned 1995)
234 | 1309 Storm Drain System Vv, 0.09 5,354 300 None DOE Partly not | Industrial Risk-Based None None

Outfall KAFB Owned permitted (June 1995)
235 [ 1309 Storm Drain System 1.20 5,318 450 None KAFB None Industrial Approved Confirmatory None None

Outfall 3/27/200 | Sampling/Risk-

0 Based (June 1995)
240 | 1306 Short Sled Track I,V [165.18| 5,390 DOE Industrial Yes Yes This site is an
Owned RMMA. This
site is an
active site.
241 | 1306 Storage Yard I, v| 332 5,420 Metals, HE, DOE Industrial VCM/Confirmatory None None This site is an
Radionuclides Owned Sampling RMMA.
(June 1996)

Note: As of June 6, 2001, the data presented in this table have not been verified and are considered to be DRAFT.

ADS = Activity data sheet. LWDS = Liquid Waste Disposal System.

AEC = Atomic Energy Commission. NFA = No further action.

Ag = Silver. Ni = Nickel.

Ba = Barium. Pb = Lead.

Be = Beryllium. PCB = Polychlorinated biphenyl.

Bldg. = Building. PDSP = Plutonium Dispersal Studies Project.

Cd = Cadmium. RCRA Resource Conservation and Recovery Act.

Cn = Cyanide. RDX 1,3,5-Trinitro-1,3,5-triazacyclohexane.
CcOoC = Constituent of concern. RMMA = Radiological Materials Management Area.
Cr = Chromium. Se = Selenium.

DOE = U.S. Department of Energy. SNL/NM = Sandia National Laboratories/New Mexico.
DU = Depleted uranium. SOR = Starfire Optical Range.

ER = Environmental Restoration. SVOC = Semivolatile organic compound.

ft = Foot (feet). TA = Technical Area.

H-3 = Tritium. TCE = Trichloroethylene.

HE = High explosive(s). Th = Thorium.

HERMES = High Energy Radiation Megavolt Electron Source. TNT = 2,4,6-trinitrotoluene.

Hg = Mercury. U = Uranium.

HMX =1,3,5,7-Tetranitro-1,3,5,7-tetrazacyclooctane. USAF = U.S. Air Force.

HSWA = Hazardous and Solid Waste Amendments. USFS = U.S. Forest Service.

JP-4 = Jet propulsion fuel grade 4. UST = Underground storage tank.

KAFB = Kirtland Air Force Base. VCM = Voluntary Corrective Measure.

LAARC = Light Airtransport Accident Resistant Container. VOC = Volatile organic compound.

Li = Lithium. Zn = Zinc.

LUST = Leaking underground storage tank.
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APPENDIX D
Major Environmental Restoration Documents



Major Environmental Restoration Documents

The list below includes the major documents produced by the Environmental Restoration
Project. There are two locations available for viewing these documents. Project
Implementation Plan (1995) consisting of:

Program Management Plan

Quality Assurance Program Plan

Health and Safety Program Plan
Information Management Plan
Community Relations Management Plan

RCRA Facility Investigation Work Plans:

Chemical Waste Landfill (OU 1267)
Kauai Test Facility (OU 1281)

Mixed Waste Landfill (OU 1289)

Septic Tanks and Drain fields (OU 1295)
TA-1 (OU 1302)

TA-Il (OU 1303)

TA-Ill and V (OU 1306)

Liquid Waste Disposal System (LWDS) (OU 1307)
Tijeras Arroyo (OU 1309)

Foothills Test Area (OU 1332)

Canyons Test Area (OU 1333)

Central Coyote Test Area (OU 1334)
Southwest Test Area (OU 1335)
Tonopah Test Range (OU 1338)

Fuel QOil Spill (OU 1351)

Navy Landfill (OU 1352)

Miscellaneous Sites (OU 1353)

ER SNL/NM Background Concentrations Report

OU and Site-Specific Health and Safety Plans

ER Site-Wide Hydrogeologic Characterization Report (1995)

Environmental Assessment for SNL/NM ER Project, 1996

No Further Action Proposals/VCM Reports

Future Land Use Workbooks (7 sectors, each with land-use recommendations)

Class Il Permit Modification Request for Temporary Unit Treatment Operations at the Corrective
Action Management Unit, Technical Area Il

Class Il Permit Modification Request for the Management of Hazardous Remediation Waste in
the Corrective Action management Unit, Technical Area I
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