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1.0 INTRODUCTION

This corrective measures study (CMS) plan describes the regulatory basis and technical approach for the
CMS for Material Disposal Area (MDA) H (Solid Waste Management Unit 54-004), a potential release site
(PRS) located at Los Alamos National Laboratory’s (the Laboratory’s) Technical Area (TA) 54. TA-54 is
situated in the east-central portion of the Laboratory on Mesita del Buey with Pajarito Canyon to the south
and Canada del Buey to the north. MDA H is a relatively small site (0.3 acre); the MDA consists of nine
60-ft-deep shafts. Between 1960 and 1986, the site was used for the disposal of classified solid-form
waste (some of which may be hazardous or radionuclides) generated by the Laboratory.

The Resource Conservation and Recovery Act (RCRA) facility investigation (RFI) for MDA H has been
completed; it forms the basis for identifying corrective measure alternatives that will be effective in
reducing potential impacts to human health and the environment to acceptable levels. This CMS plan
describes the evaluation and decision approaches that will be used to demonstrate the need for and
components of a corrective measure to protect human health and the environment.

This CMS, which will include supplemental sampling and analysis, will be conducted under the
requirements of RCRA and the New Mexico Hazardous Waste Act. The Laboratory’s Environmental
Restoration (ER) Project is implementing this CMS for MDA H in accordance with requirements stipulated
in the Laboratory’s Hazardous Waste Facility Permit (Module VIIl). MDA H, however, contains radioactive
materials in addition to hazardous waste. Therefore, the alternatives analysis in this CMS will go beyond
the traditional RCRA corrective action analysis of potential impacts from hazardous waste. An expanded
analysis will ensure that the proposed corrective measure will protect human heaith and the environment
against impacts from radioactive materials at the site. The regulatory basis for analyzing and addressing
the impacts of radioactive materials is contained in Department of Energy (DOE) Orders 435.1,
“Radioactive Waste Management,” and 5400.5, “Radiation Protection of the Public and the Environment.”
This plan will address the following CMS tasks:

¢ define the overall objectives of the study,

o describe current conditions at the facility,

» describe the general approach to the CMS and the selection of potential remedies,

s identify specific corrective measures to be studied that have a high likelihood of being effective in
retarding future releases from the site,

e describe a process for detailed evaluation of corrective measure alternatives to ensure
compliance with standards,

o identify additional data needs for the CMS,
e propose the schedule for conducting the CMS, and

¢ propose the format for the CMS report.
It is not anticipated at this time that bench-scale or pilot studies will be necessary.

Appendixes to this report provide additional information and are called out throughout the text.
Appendix A presents acronyms, a glossary of terms, and metric conversion tables.
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1.1 Statement of Problem

Section VIIL.L of the Laboratory's Hazardous Waste Facility Permit requires that “(1)f the Administrative
Authority has reason to believe that a SWMU has released concentrations of hazardous wastes, or if the
Administrative Authority determines that contaminants present a threat to human health and the
environment given site-specific exposure conditions, or may present a threat over the lifetime of wastes,
the Administrative Authority may require a Corrective Measure Study (CMS) and shall notify the permittee
in writing.” New Mexico Environment Department (NMED) had made this determination for MDA H and
informed the Laboratory in a letter dated December 27, 2000 (Appendix B). In the letter, NMED directed
the Laboratory to prepare a CMS plan for MDA H. There are two key considerations involved in this
determination. '

1. During the RFI for MDA H (Environmental Restoration Project, in progress), the Laboratory found
no evidence that MDA H has released concentrations of hazardous wastes or that hazardous
wastes contained in MDA H present a threat to human health and the environment, given the
current conditions at the site (e.g., restricted access, tuff and concrete covers, no erosion, current
weather patterns). Preliminary assessments indicate that current risk to human health, the
environment, and environmental media is acceptable under existing conditions at MDA H,
according to US Environmental Protection Agency (EPA) and NMED criteria, and is expected to
remain acceptable barring any major changes in site conditions. Therefore, the Laboratory
understands that, at this time, NMED’s requirement to proceed with a CMS under this permit
provision is based on NMED’s belief that hazardous wastes at MDA H may present a future threat
over the lifetime of the hazardous wastes therein.

2. The members of the MDA High Performing Team (HPT), which includes representatives from
NMED, DOE, and the Laboratory, identified the potential for future releases of radionuclides. The
RFI| for MDA H indicated a release of tritium, a radioactive but non-RCRA-regulated waste. The
impact of the tritium release was assessed using approved methods and was small relative to
EPA and DOE standards. The RFI concluded that the site does not pose an unacceptable risk to
human health and the environment in its present state. Therefore, regarding the radionuclides at
MDA H, the determination to proceed with a CMS, once again, is based on a potential for future
adverse human health or environmental impacts, in accordance with DOE Orders 435.1,
“Radioactive Waste Management,” and 5400.5, “Radiation Protection of the Public and the
Environment.”

Assessments at a similar nearby site (MDA G) indicated that the primary factor having the potential to
create an unacceptable risk at MDA H in the future is the potential for plant, animal, or human intrusion
into the disposal units (Hollis et al. 1997, 63131). The 6 ft of backfill and/or concrete caps sealing the tops
of the disposal shafts are likely to provide a sufficient barrier to plant and animal intrusion, but a more
complete assessment of human intrusion and erosion is needed. Therefore, this CMS will be conducted
to evaluate and recommend a corrective measure alternative that will mitigate these potential future risks
at MDA H, as defined in Section 3.

1.2 CMS Purpose and Scope

The purposes of the CMS are to identify and evaluate corrective measure alternatives that address
potential unacceptable future risks and to recommend one or more of those alternatives for
implementation. Many of the alternatives to be considered will include a monitoring component to confirm
whether or not the corrective measure is effective. Actions to be taken in the event that the corrective
measure becomes ineffective will also be proposed. When the administrative authority approves the
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corrective measure, the Laboratory’'s Hazardous Waste Facility permit will be modified to include the
corrective measure and a schedule of implementation.

The scope and focus of the CMS are defined by the site information summarized in Section 2. Where
data are insufficient to fully evaluate a corrective measure alternative, additional data will be collected as
part of the CMS. Known data needs are identified in Section 2.8; however, additional data needs may be
identified as the CMS progresses.

At its conclusion, the CMS will be fully documented in a report that will be available for public review and
comment (Appendix C). In addition, the MDA HPT will participate in public outreach and communication
activities throughout the study period to ensure that the evaluation of corrective measure alternatives and
the justification for the proposed remedy (as described in the CMS report) addresses the spectrum of
public concerns about the site.

1.3 Regulatory Context

The RCRA corrective action program at MDA H is being implemented in the following phases:
1. RCRA facility assessment, initial site assessment (1989)

RFI, site characterization (1994—1995)

CMS, evaluation of alternatives (2001-2002)

w0

Corrective measure implementation (CMI), implementation of the selected alternative(s) (2003)

This CMS will be conducted in accordance with the requirements of RCRA. The ER Project is
implementing the corrective action program in accordance with requirements in the Hazardous and Solid
Wastes Amendments (HSWA) of 1984 and Module VIII of Laboratory’s Hazardous Waste Facility Permit.
However, the CMS will be designed to also meet the intent of DOE Order 5400.5, “Radiation Protection of
the Public and the Environment.”

Integration of Corrective Action and Closure Requirements

Shaft 9 is the only shaft at MDA H that intentionally received hazardous waste after 1986 (Section 2),
making it subject to interim status provisions under RCRA and causing it to be included in the operating
portion of the Laboratory’s Hazardous Waste Facility Permit. Thus, shaft 9 is potentially subject to the
Laboratory’s Hazardous Waste Facility Permit closure provisions. However, the NMED Hazardous Waste
Bureau (HWB) has indicated that they will include shaft 9 in a near-future permit modification to remove it
from the interim status portion of the Laboratory’s Hazardous Waste Facility Permit (Appendix B). The unit
will remain subject to corrective action, in accordance with Module VI, along with the other eight shafts.
Care will be taken in the selection and implementation of the corrective measure to incorporate relevant
and appropriate portions of the RCRA closure requirements, even though they will no longer be
applicable to MDA H following approval of the permit modifications.

One of the potential migration and exposure pathways for waste disposed of in the subsurface that must
be addressed either in a CMS or, as applicable, a closure plan is the impact of hazardous waste and
radionuclides on groundwater. The conditions at MDA H (solid-form waste and thick, dry bedrock
separating the waste and the regional water supply aquifer) and RFI sampling resuits indicate that
movement of water-borne contaminants downward into the regional water supply aquifer is not likely to
occur for hundreds or thousands of years, if at all. The ER Project is cumulatively assessing the potential
additive impacts to groundwater of multiple sources of contamination from all sites in the vicinity of Mesita
del Buey. For this reason, this CMS will only address the potential for contaminant migration into the
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rock/tuff immediately surrounding the waste at MDA H, but it will also provide data to evaluate releases to
the groundwater immediately beneath MDA H. The results of the CMS related to groundwater will be
integrated into the larger-scale groundwater impacts assessment being conducted by the Laboratory.

1.4 Outreach Plan

In accordance with Chapter 7 of the installation work plan (LANL 2000, 66802), an outreach plan
(Appendix D) has been developed for the MDA H CMS to encourage early public participation in providing
input to help identify the corrective measure alternative. Input will be solicited from neighboring pueblos,
local governments, NMED, EPA Region 6, and other community organizations to ensure a well-informed
decision is made. Members of the public will have the opportunity to make comments during public
meetings and to make written comments. ER Project staff conducting the CMS will provide written
responses to public comments.

15 Plan Overview

This CMS plan addresses the following permit-required CMS tasks.
e Current site conditions

« Identification and development of the corrective measure alternative or alternatives (a preliminary
evaluation of technologies that can be applied to MDA H)

« Establishment of the process and criteria for evaluating corrective measure alternatives (will
incorporate public review and comments at various stages in the CMS process)

e Justification and recommendation of the corrective measure or measures

o Description of progress reports and the final CMS report to be prepared

2.0 BACKGROUND INFORMATION

The current conditions at MDA H are described in detail in the site-specific RFI report (Environmental
Restoration Project, in progress). The RFI report describes the site in detail, including disposal units,
wastes, characterization activities that have been conducted, analytical results of sampling, and
assessments of potential current-day risks to human health and the environment. Brief summaries are
provided in the following paragraphs.

2.1 PRS Description

MDA H is a 70-ft by 200-ft (0.3-acre) fenced area located on Mesita del Buey, a small mesa that lies
between Pajarito Canyon and Cafiada del Buey (Figure 2.1-1). The MDA consists of nine inactive vertical
disposal shafts arranged in a line approximately 15 ft inside its southern fence (Figure 2.1-2). The
borehole and sediment sampling locations are included on the figure. Each shaft is cylindrical with a
diameter of 6 ft and a depth of 60 ft. The shafts are filled with solid-form waste to a depth of 6 ft below the
ground surface. The wastes in shafts 1 through 8 are covered by a 3-ft layer of crushed tuff backfill
capped with 3 ft of concrete. The waste in shaft 9 is covered by 6 ft of concrete. To protect against the
possible impacts of mesa-edge instability, all MDA H disposal shafts were placed more than 50 ft back
from the rim of Pajarito Canyon (the nearest canyon). The surface of MDA H is contoured to concentrate
runoff into a single drainage to Pajarito Canyon.
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Figure 2.1-1. Location of MDA H in TA-54

2.2 Facility History and Background

From May 1960 until August 1986, MDA H was the Laboratory’s primary disposal area for classified,
solid-form waste. Disposals were recorded in logbooks, which contained a brief, unclassified description
of the waste and an approximate weight. These descriptions include sufficient information to identity, with
some degree of certainty, the types of hazardous waste and radionuclides in the inventory; however, the
amount of waste cannot be absolutely quantified (because of impracticability and nationa! security). It
can, however, be estimated.

Disposal of waste materials at MDA H was restricted to items or materials that were determined by
authorized personnel to be both classified and either excess or no longer required for their intended use.
This determination was recorded on disposal request forms, which accompanied the waste to MDA H. All
material disposed of required double packaging with an opaque outer material, such as plastic bags or
drums. Light-weight wastes were dropped into the shafts, and heavier materials were lowered in by heavy
equipment. Classified materials were in the form of solids (although solids could contain residues of
liquids or gases). Between individual disposals, shafts were covered with a steel plate that was padlocked
to prevent unauthorized access to classified materials. When filled to within about 6 ft of the surface, 3 ft
of crushed tuff backfill was placed in the shaft followed by an additional 3-ft-thick concrete cap, except for
shaft 9, which was covered with 6 ft of concrete.
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Figure 2.1-2. Locations of inactive disposal shafts, boreholes, and channel sediment samples
at MDA H
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The major contributor to the mass of the MDA H inventory (about 60%) is metal, of which most is either
indicated as depleted uranium or assumed to be depleted uranium, based on process knowledge and
interpretation of logbook entries. Approximately 10% of the mass is recording media (paper documents,
film, slides, magnetic computer tapes). Graphite represents about 7% of the mass inventory, and
unloaded fuel (consisting of various isotopes of uranium) accounts for approximately 5% of the inventory.
The RCRA-regulated hazardous waste known to be in the MDA H inventory inciude several reactive
lithium compounds (including lithium fluoride, lithium hydride, and lithium boride) and high explosives. In
addition, pthalate-containing plastics are present. The primary radionuclides known to be in the MDA H
inventory include tritium, uranium-235, and uranium-238. Records, process-knowledge, and scientific
insight were applied to estimate the quantity of these radionuclides. Table 2-1 summarizes the MDA H

waste inventory.

Table 2-1
Summary of Wastes at MDA H Disposal Shafts
Inventory Waste Reported Waste Mass Estimated COPC 2 Mass Assumptions/Comments
Beryilium 300 Ib (136 kg) 300 Ib (136 kg) Solid form
Lithium Majority in solid form, not

Lithium hydride
Lithium fluoride

400 Ib (181 kg)
4408 Ib (1997 kg)

133 Ib (60 kg)
1322 Ib (598 kg)

oxidized, and therefore still
reactive; lithium compound is

Lithium boride 10 Ib (4.5 kg) 31b (1.35 kg) 30% of total mass of the lithium
High explosives Unless otherwise specified, high
PBX° 4408 Ib (1997 kg) 44 1b (20 kg) explosives assumed to be RDX

RDX©

47,550 Ib (21,540 kg)

476 Ib (215kg)

based on mobility and toxicity;
unless otherwise specified,
assume invisible surface
contamination, about 1% of the
total waste mass

Silver

TBD®

TBD

Component of photographic film,
therefore not leachable

Pthalates/plastics

Unknown

Unknown

Present in packaging and plastic
explosives

Uranium Standard ratios apply for
Uranium-235 2.5 Ci (0.0005 mCi/m®) 2.5 Ci (0.0005 mCi/m®) converting depleted uranium and
Uranium-238 37Ci(0.8 mCi/ma) 37 Ci(0.8 mCi/ma) fuel (enriched uranium) masses

to isotopic abundances

Plutonium 275 1b (125 kg) TBD Use detection limit from

Plutonium-238
Plutonium-239
Plutonium-240

instruments in use at time of
disposal

Tritium

240 Ci (5 mCi/m®)

240 Ci (5 mCi/m®)

Residual radioactivity in stainless
steel canisters of known mass;
base estimate on average

MDA G high-activity tritium waste
concentration (very conservative)

COPC = chemical of potential concern.

PBX = plastic-bonded explosives.

RDX = 1,3,5-trinitro-1,3,5-triazacyclohexane (Cyclotrimethylenetrinitramine).
¢ TBD = to be determined.
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2.3 COPC identification

The RFI report for MDA H (Environmental Restoration Project, in progress) describes and presents the
analytical results for channel sediment and subsurface rock (tuff) samples collected at the site. The
assessment of the data began with a comparison of the inorganic chemical and radionuclide results to
Laboratory-wide background or fallout values to determine if there were elevated concentrations in the
surrounding environmental media. Organic chemicals were evaluated for detection status to determine if
they were present. Lead was detected above background in channel sediments, and methoxychlor was
detected in channel sediments. In addition, copper and selenium were detected above background in the
subsurface tuff, tritium was detected in the tuff, and several organic chemicals [phthalates, volatile
organic compounds (VOCs), semivolatile organic compounds, and endosulfan sulfate, a pesticide] were
detected in one or more subsurface tuff samples. These chemicais were identified as COPCs and
evaluated for potential risk to human and ecological receptors.

Although several inorganic chemicals were detected above background and the presence of several
organic chemicals was detected, this does not necessarily equate to a release from the site.
Methoxychlor is a pesticide that remains in the soil for a maximum of only 14 months (National Library of
Medicine 1999, 64070). Therefore, this chemical is most likely present because it was recently applied to
the area, and its presence is not related to disposal activities at MDA H. Lead was detected only in the
channel sediment: this is not indicative of a release from the site and is not related to disposal activities
because all of the waste is subsurface and was in the form of shielding. A contaminant release should be
of sufficient magnitude that the contaminant is clearly detected in the surrounding media and detected in
several samples at a given location. This was not the case for copper, selenium, and the organic
chemicals detected in the subsurface tuff. Copper was detected in four samples at different locations but
at the same depth, indicating a possible local and natural variability within the tuff. Selenium was detected
in one sample just above background, and the organic chemicals were mostly detected near or below
their estimated quantitation limits. Most were detected in one to three samples at different locations. The
only contaminant that can clearly be identified as being released from MDA H is tritium, which was
detected at elevated concentrations at various depths and locations in the tuff beneath MDA H
(Environmental Restoration Project, in progress).

Gaps in the MDA H data for air, subsurface tuff, and sediment exist; these gaps will be filled during the
CMS (Section 2.8).

2.4 Extent of Contamination

The available data from the RFI at MDA H indicates the extent of contamination in sediment and
subsurface tuff. Methoxychlor and lead were detected in the drainage channel from the site and were
present only at low concentrations, which are not indicative of a release. Copper and selenium decrease
to below background around the detected concentrations, and organic chemicals decrease with depth
within a few feet of where they were detected.

Tritium, which migrates in the vapor phase in the vadose zone, is much more widespread than the other
contaminants and shows a definite vertical distribution in the subsurface. Concentrations increase at all
locations to a depth of approximately 52 ft and then decrease below this depth to either less than the
minimum detectable activity or at least by several orders of magnitude. Laterally, the concentrations
appear to decrease from the source (i.e., the disposal shafts), but this trend is less clear than the vertical
distribution. Data collected during the CMS will more clearly define the lateral extent of the tritium release
and is discussed in Section 2.8.
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25 Current-Day Risk

The COPCs discussed in Section 2.3 were evaluated to determine if they posed a potential risk to human
and ecological receptors under current site conditions. The maximum concentration of each COPC was
compared with the Laboratory’s screening action level for each chemical to determine impacts to human
health. The assessment of the tritium data was done using the maximum concentration that was within 10
ft of the surface, as this is the depth at which a basement may be built for a residence. The comparison
found that none of the COPCs are present at concentrations that might cause an unacceptable risk to
human health.

The maximum concentration of each COPC was also compared with the Laboratory’s ecological
screening levels for each chemical, if it was detected on the surface or within the upper 0 ft to 5 ft. Deeper
contaminants were not assessed because below 5 ft no receptors are present and there are no pathways

-for transport to receptors at this site. The comparison found that none of the COPCs were present at

concentrations that might cause an adverse impact to ecological receptors.

Based on the preliminary assessments conducted on the RFI data from MDA H, there is no potential for
unacceptable risk to human health or the environment under current site conditions. Therefore, no
immediate corrective action is needed at this site.

2.6 Proximate PRSs

To evaluate the potentiai future impact of MDA H on human health and the environment to make sound
decisions regarding the need for and nature of effective corrective measures, it is important to
understand, at least qualitatively, the potential impact of nearby PRSs. The most significant PRSs, in
terms of contaminant inventory and physical size, near MDA H are MDAs G and L at TA-54 and several
sites at TA-18.

MDA G is located near the eastern end of Mesita del Buey approximately 2.3 miles east of MDA H
(Figure 2.1-1). This 100-acre site has been the Laboratory’s primary radioactive waste disposal facility
since 1959 and is likely to continue operating for the life of the Laboratory. Pits and shafts at MDA G that
received waste before 1989 make up 24 PRSs. Investigations to date have revealed a diffuse plume of
VOCs (likely associated with residual solvent contamination in radioactive waste) and a plume of
tritium-containing water vapor. As an operating nuclear facility, MDA G is subject to intensive personnel
safety and environmental protection and surveillance programs, and the VOC and tritium plumes are
monitored regularly. Ongoing low-level radioactive waste disposals are authorized by the DOE, and
ongoing solid low-level mixed-waste and transuranic mixed-waste management activities are authorized
by the DOE and permitted, as necessary, by the NMED under agreement with the EPA. MDA G is within
the Lower Pajarito Canyon aggregate of the Pajarito Watershed (LANL 2000, 66802).

MDA L is a 2.5-acre (10,000-m?) site located on Mesita del Buey approximately 0.86 mi (1.4 km) east of
MDA H (Figure 2.1-1). This site has been the Laboratory’s primary chemical waste disposal and treatment
facility since the early 1960s. Disposal of chemical waste ceased in the mid-1980s, and the ER Project is
investigating 13 pits and shafts within the Lower Cafiada del Buey aggregate of the Mortandad
Watershed. Early disposal activities resulted in a subsurface volatile organic vapor plume, which has

been and continues to be, extensively monitored since the mid-1980s.

TA-18, located approximately 1000 ft (300 m) south of MDA H in Pajarito Canyon, was established in
1943 and today continues its long history in nuclear criticality research, nuclear weapons safeguards and
security, and treaty verification technology. TA-18 comprises 40 PRSs organized into five groups within
the Lower Pajarito Canyon aggregrate of the Pajarito Watershed. Within the five groups are septic
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systems and associated components, an underground storage tank, surface contamination from firing
sites, storm sewer outfalls, and buried disposal areas (LANL 1993, 15310).

Al of the proximate PRSs identified above and MDA H are located within the same groundwater
aggregrate. The deep hydrogeologic system (including the regional aquifer), which for the purposes of
this plan means the region below MDA H, is being investigated in accordance with the hydrogeologic
work plan (LANL 1996, 55430) approved by NMED and the joint ER DP Monitoring Well Installation
Program (LANL 1995, 50124).

27 Site Conceptual Model for MDA H

The site conceptual model of MDA H (Figure 2.7-1) integrates RFI data and scientific understanding to
describe how contaminants may be released in the future. If a baseline impacts analysis determines a
potential for adverse impacts in the future, a modified site conceptual model will be used to evaluate the
effectiveness of corrective measure alternatives.
The site conceptual model describes the features, events, and processes that may contribute to

e arelease of hazardous waste or radionuclides buried at MDA H and

e transport of released hazardous waste or radionuclides within air, surface soil, surface water, and

groundwater.

These features, events, and processes may contribute to the accessibility of hazardous waste or
radionuclides to living organisms and to adverse impacts to living organisms exposed to the waste.

The site conceptual model includes the following modes of contaminant release:

« leaching (dissolution) by liquids either within the waste or infiltrating from the surface, through the
covers, and into the waste volume;

« volatilization or vaporization and diffusion of certain contaminants within waste;
e incorporation into plants whose roots grow into the waste;

e excavation by animals burrowing into the waste;

o erosional processes (wind, water, mass wasting); and

e human intrusion into waste.

Contaminants released from the disposed waste may be redistributed within and beyond the site by a
number of transport mechanisms. The primary transport pathways include

e transport into the surrounding vadose zone with limited potential for transport to the regional
aquifer,

o diffusion of gas-phase contaminants from the waste to the ground surface,
e atmospheric transport of gases and suspended particulates to off-site locations,
« lateral transport of contaminated surface soils into adjacent canyons by surface runoff, and

e Dbiotic uptake of contamination.
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2.8 Data Needs for the MDA H CMS

After reviewing the draft MDA H RFI report (Environmental Restoration Project, in progress), the
NMED-HWB identified gaps in the data for air, groundwater, surface soils/sediments, and VOCs in the
subsurface at MDA H. Therefore, the following activities are recommended to address the remaining data
gaps, fully characterize the lateral and vertical extent of contaminant releases, bolster impact
assessments, and address preliminary data needs for the CMS.

e Collection of additional subsurface samples from borehole 54-1023 and newly drilled boreholes to
further define the lateral extent of tritium and organic chemical contamination

e Installation of an air-monitoring station adjacent to MDA H to monitor for tritium in air

e Collection of a sediment sample near sample location 54-5132 at the interface between the
alluvial sediments and bedrock where sediment has accumulated over the years

e Evaluation and incorporation of groundwater data into the CMS from the unsaturated zone
monitoring at MDA G, the regional saturated zone monitoring at R-22, and the ongoing TA-54
groundwater investigation.

NMED-HWB had already determined that a RCRA CMS was needed because this site presents a
potential future risk to human health and the environment thereby requiring an evaluation of corrective
measure alternatives in a CMS (Young 2000, 68569). NMED-HWB agreed that remaining data gaps
could be filled during the CMS.

3.0 CMS OBJECTIVES AND SCOPE

3.1 CMS Objectives

The overall objective of the CMS is to provide stakeholders with an analysis of corrective measure
alternatives to determine if corrective action is required at MDA H to ensure protection of human health
and the environment in the future. To do this, the long-term performance of the site (i.e., the ability of the
site to control the release of potentially harmful quantities of contaminants) will be assessed in
accordance with EPA and DOE risk and dose assessment guidance. If an assessment determines that
adverse conditions are likely to develop over time if no action is taken, then a range of alternatives,
including excavation and enhanced containment, will be assessed. The containment alternatives will be
evaluated to ensure that contaminant concentrations remaining in the shafts do not exceed action levels
(Section 3.2-1) at points of compliance, if the material in the shafts is left in place. The benefits, costs,
and implementation risks of the containment technologies will be compared to the no-action alternative
and to alternatives for excavation of the material in the shafts. Preliminary action levels and regulatory
points of compliance for the containment and no-action alternatives will be developed and negotiated with
the NMED-HWB.

Target Corrective Action Objectives

Each corrective measure alternative will be evaluated in terms of how well it meets the following site-
specific corrective action objectives:

e Protect human health. For RCRA hazardous wastes, the selected corrective measure will provide
reasonable assurance that (1) the excess incremental cancer risk estimated according to EPA’s
reasonable maximum exposure (RME) approach does not exceed a range of 10° to 10 for the
design life of the selected corrective measure and (2) the noncancer hazard does not exceed a
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hazard index of 1. For radionuclides, the selected corrective measure will provide reasonable
assurance that the total calculated RME dose does not exceed 15 mrem/yr for the design life of
the measure.

e Protect the environment. The selected corrective measure alternative will provide reasonable
assurance of protection of the environment as determined by ecological assessment guidance
available at the time of the selection of the alternative.

s Atfain action levels. The selected corrective measure alternative will provide reasonable
assurance that migration of contaminants during the design life of the measure will not result in
contaminant concentrations above action levels at the points of compliance.

e Provide source control to reduce or eliminate releases that may pose a threat. The selected
corrective measure alternative will be designed to provide reasonable assurance that future
releases will be minimized and that the impact of any potential release is within the risk/dose
levels specified above.

e  Waste Management Compliance. The corrective measure alternative will comply with standards
for management of wastes generated by the CMS.

3.2 Scope of the CMS

The CMS will evaluate the future adverse human health and environmental impacts of contaminants at
MDA H. Consistent with the site conceptual model presented in Section 2 of this plan, impacts may result
from

¢ the release of potentially harmful amounts of specific contaminants and the resulting accessibility
to those contaminants for human or ecological receptors and

e direct contact of humans, plants, or animals with harmful amounts of contaminants as a result of
intrusion into the shafts.

Action levels and points of compliance for alternative assessments will be developed and negotiated with
the NMED-HWB. The following subsections present the Laboratory’s interpretation of these concepts in
the context of the MDA H CMS.

3.21 Establishing Action Levels

Action levels will be developed for containment alternatives and the no-action alternative as part of the
CMS and recommended to the NMED-HWB in the CMS report. Action levels are media-specific
contaminant concentrations (radionuclides and RCRA constituents) determined to be protective of human
health and the environment (61 FR 19432, “Corrective Action for Releases from Solid Waste
Management Units at Hazardous Waste Management Facilities™). Although they are not cleanup goals,
the action levels will serve as the triggering mechanism for additional monitoring or remediation that must
be implemented if action levels are exceeded; a phased contingency plan for the additional monitoring or
remediation will be developed during the CMS. After completion of the CMS, media-specific action levels
may be included in the Laboratory permit modification as hazardous waste concentration levels in
subsurface tuff and air. The long-term monitoring program that will be developed during the CMS will
most likely include some combination of air monitoring at the facility boundary, moisture monitoring
associated with the performance of the selected corrective measure alternative, and monitoring in the
vadose zone for moisture and specific COPCs. The media-specific action levels for the COPCs at MDA H
will be determined by contaminant transport modeling during the CMS and approved by the NMED-HWB.
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3.2.2 Points of Compliance

Under 40 CFR 264.525(e)(1)(i)-(v) of proposed Subpart S, “Corrective Action for Solid Waste
Management Units (SWMUs) at Hazardous Waste Management Facilities,” the point of compliance
(POC) is the point(s) or area(s) at which a facility must demonstrate compliance with action levels. The
POC is medium-specific and depends on factors such as the potential for exposure of human or
ecological receptors, contaminant migration, impact to sensitive ecosystems, and overall accessibility.
Because no corrective action regulations specifically address POCs, they are developed on a site-specific
basis. It should be noted that a POC could be defined as an area with the potential for exposure to
receptors [40 CFR 264, Subpart S, “Corrective Action for Solid Waste Management Units (SWMUs) at
Hazardous Waste Management Facilities”]. Within these areas, specific locations that are representative
of the exposure to specific receptors are then selected as performance-monitoring locations to
demonstrate compliance with action levels. Two preliminary POCs are proposed in this CMS plan: the
vadose zone beneath the site and air at the site boundary. Each POC covers a different medium or
system. The preliminary POCs will be further defined during the CMS as additional information is obtained
and corrective measure alternatives are selected. Final POCs will be proposed to the NMED-HWB in the

CMS report.

3.2.2.1 Vadose Zone

The preliminary POC for soils in the vadose zone is a specified location where & hazardous waste or
radionuclide is monitored to determine if its concentration level meets or exceeds the specified action
level, as detected by performance/long-term monitoring methodologies. Performance monitoring and
sampling will be evaluated in the CMS.

3.2.2.2 Air at Site Boundary

The preliminary POC for air is a specified location where a hazardous waste or radionuclide is monitored
to determine if its concentration level(s) meets or exceeds the specified action level, as detected by air-
monitoring methodologies implemented at the site boundary. An air-monitoring program will be evaluated
in the CMS for the containment alternative.

3.2.2.3 Groundwater

Groundwater data from the unsaturated zone monitoring at MDA G, the regional saturated zone future
monitoring at R-22, and the ongoing TA-54 groundwater investigation will be evaluated and incorporated
into the CMS as they become available.

3.2.3 Applicable Regulations and Requirements Evaluations

This section presents an overview of laws and regulations that may apply to the implementation of the
CMS under Module VIiI of the Laboratory’s Hazardous Waste Facility Permit and 40 CFR Part 264,
Subpart S, “Corrective Action for Solid Waste Management Units (SWMUs) at Hazardous Waste
Management Facilities.” The medium (e.g., surface water or soil) that each relevant regulation applies to
is also discussed.

Generator and Transporter Requirements. Any action resuiting in the generation of hazardous and solid
waste during the CMI will comply with the following regulations for hazardous waste management.
e 40 CFR Part 260, “*Hazardous Waste Management System: General”

e 40 CFR Part 261, “Identification and Listing of Hazardous Waste”
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e 40 CFR Part 262, “Standards Applicable to Generators of Hazardous Waste”
» 40 CFR Part 263, “Standards Applicable to Transporters of Hazardous Waste”

Land Disposal Restrictions. All MDA H activities that generate hazardous waste as part of the RCRA
corrective action will comply with the land disposal restriction requirements of 40 CFR Part 268, “Land
Disposal Restrictions.”

Public Participation and Community Relations. Section 7004 of RCRA encourages public participation in
the development, revision, implementation, and enforcement of any regulation, guideline, information, or
program activity. The public participation and community relations regulation is currently implemented in
the ER Project through community meetings and meetings with stakeholders in a community such as the
Northern New Mexico pueblos, Los Alamos County, and officials of a community. The Laboratory
presently complies with DOE public participation policy outlined in DOE Policy 1210.1, “Public
Participation,” and the installation work plan (LANL 2000, 66802). Public participation activities specific to
this CMS are included in the CMS/CMI schedule found in Appendix E and in the PIP provided as
Appendix D.

The National Environmental Policy Act. Section 102(2)(c) of the National Environmental Policy Act
(NEPA) requires that all federal agencies prepare an environmental impact statement for all federal
actions significantly affecting the quality of the human environment. The DOE has established a
procedure for compliance with NEPA,; it is defined in the following documents:

10 CFR Part 1021, “National Environmental Policy Act Implementing Procedures”
e 40 CFR Part 1500, “Purpose, Policy, and Mandate”

e 40 CFR Part 1501, “NEPA and Agency Planning”

e 40 CFR Part 1502, “Environmental Impact Statement”

e 40 CFR Part 1503, “Commenting”

» 40 CFR Part 1504, “Predecision Referrals to the Council of Proposed Federal Actions
Determined to be Environmentally Unsatisfactory”

e 40 CFR Part 1505, “NEPA and Agency Decisionmaking”

* 40 CFR Part 1506, “Other Requirements of NEPA"

e 40 CFR Part 1507, “Agency Compliance”

e 40 CFR Part 1508, “Terminology and index”
Before the CMS is implemented, all NEPA procedures will be completed. The environment, safety, and
health (ESH) questionnaire will be completed and reviewed by the Laboratory Environmental

Assessments and Resource Evaluations Group, ESH-20, NEPA team. All NEPA concerns will be
addressed before implementing intrusive activities.

The Clean Water Act. The Clean Water Act requirements apply to the CMS if impacts to stormwater result
from implementing the CMS.

The Clean Air Act. The Clean Air Act is not anticipated to be applicable to the CMS because there are no
anticipated air releases during the CMI. Dust will be mitigated for health and safety reasons during field
activities, and the air will be continuously monitored with Miniram personal air monitors.

The Toxic Substances Control Act. The Toxic Substances Control Act (TSCA) is not applicable to the
CMS because no TSCA constituents will be released or removed from any soil or water.
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3.3 Institutional Considerations

3.3.1 Land Use

MDA H is located on DOE property that has historically been used for industrial purposes, specifically, the
management of Laboratory wastes. Continued operation is planned for MDA G and for surface waste
management areas at MDA L. As a result, the area within the administrative boundary of TA-54, which
includes MDA H, is subject to controlled access. Because of the sensitive nature of the material disposed
of at MDA H and other disposal areas at TA-54, continued governmental control of this area is an
extremely high priority. Therefore, it is anticipated that this area will remain under DOE institutional control
for the remaining period of operation for the facility (LANL 1995, 57224). These security measures
effectively eliminate possible inadvertent site intrusion by humans.

3.3.2 Risk-Based Decision Approach

The conceptual approach to conducting the CMS for MDA H is consistent with NMED-HWB's risk-based
decision tree; EPA’s 40 CFR Part 264.525, Subpart S, Part V, “Corrective Action for Solid Waste
Management Units (SWMUs) at Hazardous Waste Management Facilities”; and DOE Order 5400.1,
“General Environmental Protection Program,” which includes the Comprehensive Environmental
Response, Compensation, and Liability Act and RCRA by reference for environmental remediation of
hazardous wastes. The technical approach draws from both EPA and DOE guidance on risk assessment
of exposures to hazardous waste and dose assessment of exposures to radioactive chemicals,
respectively (EPA 1989, 8021; DOE Orders 435.1, “Radioactive Waste Management” and 5400.5,
“Radiation Protection of the Public and the Environment.”). Because the reason for conducting the CMS is
the concern about the potential for future exposures and adverse impacts, computational models that
simulate the natural processes that may result in contaminant releases are used to support the risk and
dose assessments (together referred to as impacts assessment) for no action and containment
alternatives. Impact assessments for times in the future must, of necessity, be conducted in the face of
uncertainties. The approach to be implemented for the CMS will address uncertainties in an explicit and
quantitative manner that describes the nature of uncertainties, how they are treated in the no-action and
alternatives assessments, and how they affect the results (and interpretation of results) of the
assessments.

3.3.3 Long-Term Stewardship

The process for evaluating corrective measure alternatives and recommending a corrective measure will
consider long-term stewardship issues identified in the National Research Council's Committee on the
Remediation of Buried and Tank Wastes discussed in “Long-Term Institutional Management of U.S. DOE
Legacy Waste Sites” (National Research Council 2000, 69681). In particular, the recommended
corrective measure(s) will be evaluated for consistency with the following recommendations:

¢ plan for uncertainty,
o plan for fallibility; and

» plan to maximize follow-through on phased, iterative and adaptive, long-term approaches.
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4.0 SCREENING OF TECHNOLOGIES AND IDENTIFICATION OF CORRECTIVE MEASURE
ALTERNATIVES

The inventory and characterization data in the MDA H RFI report (Environmental Restoration Project, in
progress) will be reviewed, and a list of technologies will be developed that would be applicable for the
following corrective actions:

¢ No further action

* Institutional controls

e Containment

¢ In situ treatment

e Removal

o Ex situ treatment
The technologies will be screened to eliminate those that may not prove feasible to implement, that rely
on technologies unlikely to perform satisfactorily or reliably over time, or that do not achieve the target

corrective measure objectives within a reasonable time period. A list of corrective measure alternatives
will then be developed and the alternatives evaluated.

Based on specific information on site conditions at MDA H, including the contaminant inventory, the
design of the disposal units, and the environmental setting, the following preliminary list of corrective
measure alternatives was developed. This list of alternatives represents a workable number of options
that did pass initial screening and meet the corrective action objectives. This list may expand or contract
based on further technology screening and public input.

e Alternative 1. Monitoring only, no action

e Alternative 2. Maintenance of existing cover and monitoring

e Alternative 3. Control of tritium vapors

e Alternative 4. Near-surface stabilization

e Alternative 5. Engineered cover

s Alternative 6. Partial excavation, wastes replaced in MDA H

* Alternative 7. Complete excavation, wastes disposed of off site

e Alternative 8. Combination of alternatives

41 Identification and Description of Corrective Measure Alternatives

Because there are no unacceptable present-day risks at MDA H, the need for corrective action is based
on the potential for releases in the future that might create risks to human health or the environment.
Thus, the alternatives below emphasize confirmation of continuing absence of releases, controlling the
sources that could contribute to releases, and providing continuing containment that will limit the
magnitude of future releases within acceptable risk ievels.

4.1.1 Alternative 1. Monitoring Only, No Action

Except for tritium, existing backfill and concrete caps on the nine shafts at MDA H have provided effective
containment to date. Assessment of the existing containment features may indicate that they will continue
to be sufficient. Thus, an alternative of monitoring current containment performance will be evaluated. For

ER2001-0217 17 March 2001



CMS Plan for MDA H

this alternative, it is assumed that no effort will be made to maintain the containment systems or to control
any releases that occur. The control of site access and Laboratory administrative requirements for the site
will remain as they are.

4.1.2  Alternative 2. Maintenance of Existing Cover and Monitoring

Maintenance activities can extend the containment effectiveness and operational lifetime for the existing
cover and concrete shaft caps at MDA H. This alternative incorporates the monitoring described for
Alternative 1 and provides for upkeep of the existing containment systems during the institutional control
period. Any releases identified by site monitoring will also be addressed through maintenance activities,
including small-scale improvements to the existing containment systems. The control of access to the site
and Laboratory administrative requirements for the site will remain as they are.

4.1.3  Alternative 3. Control of Tritium Vapors

Releases of tritium in water vapor have been identified at MDA H; the vapor moves from emplaced
wastes into the tuff bedrock and migrates in the vapor phase through rock and soil to the atmosphere and
plants. At present, tritium releases to the environment are not sufficient to constitute a risk to human
health or the environment.

If no action is taken relative to tritium migration, continued slow releases are expected to occur. If tritium
vapors could be confined to the subsurface, they would decay; tritium has a half-life of 12.3 yr. If the
tritium vapors could be more quickly vented to the atmosphere where they would be diluted and
dispersed (and the releases could be monitored as needed) during the institutional control period,
concerns over long-term releases would be reduced.

No technologies that can effectively eliminate, control, or reduce the migration of tritium through the
vadose zone are known, and none are proposed for evaluation for MDA H. However, soil-venting
techniques that may provide more rapid release of tritium to the atmosphere are available, and the
benefits that may be obtained through early venting of tritium vapors are addressed in this alternative. In
this alternative, the conditions for Alternative 2 will be maintained, and a design for a tritium-venting
system and a plan for any associated tritium monitoring will be considered.

4.1.4 Alternative 4. Near-Surface Stabilization

Site or waste stabilization activities such as in situ vitrification or jet grouting may be desirable
components of a containment system for MDA H. The stabilization activity will enhance the resistance of
the shaft cap to subsidence or loss of its perimeter seal against the tuff and will enhance the cap as a
barrier against erosion and plant, animal, or human intrusion. In addition, these stabilization methods
could reduce contaminant mobility. In this alternative, the conditions for Alternative 2 will be maintained,
and one or more stabilization options will be considered.

4.1.5 Alternative 5. Engineered Cover

One of the primary containment alternatives for subsurface waste disposal units, such as landfills, is an
engineered cover to reduce water infiltration and provide a barrier to erosion and intrusion. Although
MDA H consists of a series of shafts rather than a landfill, and thick concrete plugs already provide
substantial containment, an engineered cover alternative will be assessed to identify additional benefits.
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The engineered cover alternative focuses on designing a site-specific evapotranspiration cover, which

has been shown to be effective in limiting percolation through landfills/disposal areas in semiarid regions
{Davenport et al. 1998, 69674; Dwyer et al. 2000, 69673) An effectively designed evapotranspiration
cover enhances moisture infiltration control, protects against soil erosion, deters plant and animal
intrusion, and inhibits human intrusion. Several cover designs will be evaluated. These designs will
include erosion protection with gravel surface treatments, varying depths of enriched soil to enhance plant
growth, varying depths of the main crushed tuff evapotranspiration layer, and designs with or without
biointrusion barriers such as chainlink fencing or a pea gravel layer. In this alternative, the conditions for
Alternative 2 will be maintained, and one or more cover designs will be considered.

4.1.6 Alternative 6. Partial Excavation, Wastes Replaced in MDA H

Long-term risk assessments conducted for MDA G indicated that the most likely future risks would be
associated with the loss of containment at the ground surface (due, for example, to biointrusion) (Hollis et
al. 1997, 63131). To address this issue, the high-risk wastes nearest the surface would be excavated and
moved to a deeper depth in a new disposal shaft to provide additional isolation of the buried materials
from surface release processes. In this alternative, the conditions for Alternative 2 will be maintained, and
partial excavation, handling, and replacing of the wastes on site will be considered.

4.1.7  Alternative 7. Complete Excavation, Wastes Disposed of Off Site

Future potential risk concerns at MDA H can be eliminated by excavating all wastes and disposing them
at an off-site facility, if there is a facility that will accept these wastes. Increased short-term risks to
workers, the environment, and the community will be considered along with the risk to the community
where the waste would be transported to and disposed of. This alternative alone offers the possibility of
clean closure of the site but transfers the risk to another site. Recycling of waste materials will also be
reviewed. No maintenance or monitoring activities are included in this corrective measure.

4.1.8 Alternative 8. Combination of Alternatives

Combinations of alternatives 1 through 7 will also be evaluated.

4.2 Initial Screening of Alternatives

An initial screening of alternatives will be conducted to reduce the number of alternatives that will be
evaluated in detail. This screening will be qualitative and will eliminate those alternatives that may not
prove feasible to implement, that rely on technologies unlikely to perform satisfactorily or reliably, or that
do not achieve the target corrective measure objectives within a reasonable period of time. This
screening process is defined in Module VIl of the Laboratory’s Hazardous Waste Facility Permit and will
eliminate those technologies that have severe limitations for a given set of waste- and site-specific
conditions. The screening process will examine the following: -

Site Characteristics. Site data will be reviewed to identify conditions that may limit or promote the use of
certain technologies; these technologies will be eliminated from further consideration.

Waste Characteristics. Waste characteristics may limit the effectiveness or feasibility of technologies,
e.g., waste characteristics may particularly affect the feasibility of in situ methods, direct treatment
methods, and land disposal (on/off site).
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Technology Limitations. The level of technological development, the performance record, and the
construction, operation, and maintenance problems will be identified for each technology considered.
Technologies that are unreliable, perform poorly, or are not fully demonstrated will be eliminated in the
screening process.

A technical memorandum will be developed that summarizes the initial screening of alternatives and
submitted to the NMED-HWB for review.

5.0 PROCESS AND CRITERIA FOR EVALUATION OF ALTERNATIVES

5.1 Technical Approach

Preliminary engineering designs for the alternatives that passed the screening will address the following:

e Cover thickness. Covers will be designed for the containment alternatives to determine required
cover thickness based on accepted landfill process models.

e Required spacing for tritium venting. Calculations will be performed to determine the required
spacing for tritium venting (cover alternative).

¢ Requirements and costs. Technology vendors will be consulted to define requirements and costs
for stabilization technologies.

e Excavation requirements and waste acceptance criteria. A preliminary cut and fill design will be
done to determine excavation requirements and waste acceptance criteria and to determine
potential on-site/off-site disposal options.

After the preliminary engineering designs have been completed and reviewed, the potential future
impacts for the containment corrective measure alternatives will be evaluated. Mathematical models will
be used to simulate natural processes that may result in the release of contamination from the subsurtace
at MDA H. Process models will simulate such things as

* erosion of surface materials covering the waste,
e infiltration of surface water through the cover material and into and through the waste,
o dissolution of contaminants into water percolating through the waste, and

¢ downward migration of solutes through the rock beneath the site.

The results will include data for contaminant concentrations on the surface and in the subsurface rock
beneath the site at various times (Figure 5.1-1). Using these calculated concentrations, impact
assessments will be conducted to estimate the risk, hazard, or dose to (hypothetical) humans or other
biota coming into contact with the contaminants. If adverse impacts are identified in the analysis, then
corrective measures that are likely to reduce either the impact or the likelihood of those adverse
conditions will be identified. For example, if the assessment identifies that erosion of the cover over the
waste at MDA H has the potential to create unacceptable impacts by exposing the waste, then
erosion-resistant cap designs would be evaluated.
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Erosion of cover materials
(tuff and concrete) using,
e.g., CREAMS, 2D

Infiltration of precipitation, run-on,
snowmelt using, e.g., HYDRUS, 2D

Diffusion of vapor-phase
contaminants in subsurface
using, e.g., FEHM, 3D

Percolation of liquid water through waste
and dissolution of contaminants using,
e.g., FEHM, 2D, or 3D

Transport of dissolved contaminants through
vadose zone using FEHM (3D)

Input variables include quantitative and qualitative site-specific data described in the RFI report
(Environmental Restoration Project, in progress) include

+ Rooting and burrowing depths of native plants and animals

« Shaft dimensions

e Cover design

e COPCs

e  Porosity of tuff

¢ Residual moisture of tuff
Contaminant concentrations potentially released from the inventory are calculated as a function of
time in surface soil, runoff water, air, vadose zone, groundwater, and biota. Variables and

processes that result in significant differences in calculated contaminant concentrations (sensitivity
analysis) are identified.

Figure 5.1-1. Containment alternatives design

After the cut and fill design has been completed and reviewed for the excavation alternatives, waste
disposal alternatives will be identified for each of the waste streams, and waste disposal sites will be
identified. Then worker and transportation risk will be assessed for excavation and on-site and off-site
transportation of MDA H material. If there are no facilities that will accept these wastes then the
excavation and off-site disposal alternative will be dropped from further consideration. The long-term risk
will be assessed for the community near the final disposal site for each of the waste streams.

The information developed above will then be used in the comparative evaluation of alternatives specified
in the Module VIl of the Laboratory’s Hazardous Waste Facility Permit and reviewed in Section 5.2. The
comparative evaluation of alternatives will aiso include an uncertainty analysis, as discussed in

Section 5.3.
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5.2 Evaluation Criteria

A description of each alternative will be prepared that includes preliminary process flow sheets,
preliminary sizing, the type of construction for buildings and structures, and rough quantities of utilities
required. Each alternative will receive a technical, environmental, human health, institutional, and cost
assessment. The results of these assessments will be analyzed in a cost-benefit analysis (Section 6.2).

5.2.1 Technical

The technical assessment will focus on performance, reliability, implementability, and safety. During the
assessment of performance, the effectiveness and useful life of the corrective measure will be evaluated.
Effectiveness can be defined as the degree to which a release is retarded and can be determined through
design specifications and performance monitoring. Any specific waste or site characteristics that could
potentially impede effectiveness and the effectiveness of combinations of technologies will be considered.
Useful life is defined as the length of time the level of effectiveness can be maintained.

During the assessment of reliability of each corrective measure, operation and maintenance requirements
and demonstrated performance at other sites will be evaluated. Technologies requiring frequent or
complex operation and maintenance activities will be regarded as less reliable than technologies requiring
little or straightforward operation and maintenance. The evaluation will consider whether the technologies
have been used effectively under analogous conditions, whether the combination of technologies have
been used together effectively, whether failure of any one technology has an immediate impact on
receptors, and whether the corrective measure has the flexibility to deal with uncontroliable changes at
the site.

During the assessment of implementability of each corrective measure, the relative ease of construction
and the total time required to achieve a given level of response will be evaluated.

5.2.2 Environmental

The environmental assessment for each alternative will focus on facility conditions and pathways of
contamination actually addressed by each alternative. An evaluation of the short- and long-term beneficial
and adverse effects of the response alternative, any adverse effects on environmentally sensitive areas,
and an analysis of measures to mitigate adverse impacts will be included.

5.2.3 Human Health

The human health assessment will focus on the extent to which each alternative mitigates short- and
long-term potential exposure to any residual contamination and the extent to which it protects human
health both during and after implementation. Known levels and characterizations of contaminants on site,
potential exposure routes, and potentially affected populations will be included in the assessment
process. Each alternative will be evaluated to determine the level of exposure to contaminants and the
reduction of that exposure over time. The relative reduction of exposure will be determined by comparing
residual levels of each alternative with existing criteria, standards, or regulations acceptable to the
NMED-HWB. The increased worker and transportation risks for the excavation and off-site disposal
alternative(s) will be assessed versus the long-term risk of leaving material in place for the containment
and no-action alternatives.
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5.2.4 Institutional

The effects of federal, state, and local environmental and public health standards, DOE orders,
regulations, guidance, advisories, ordinances, land use, and community relations on the design,
operation, and timing of each alternative will be assessed.

5.25 Cost Estimate

The cost estimate will include capital costs and operation and maintenance costs. Capital costs consist of
direct (construction) and indirect (nonconstruction and overhead) costs. Operation and maintenance costs
are postconstruction costs necessary to ensure continued effectiveness of a corrective measure. In
addition to the total cost of the corrective measure, the cost per year and cumulative cost per year will
also be calculated.

5.3 Risk/impact Assessment Approach

Uncertainties that are inherent when evaluating performance and risk for the containment and no-action
alternatives will be assessed over time. There is uncertainty in the contaminant transport models used to
simulate environmental processes, and there is uncertainty regarding future conditions at the site. In
addition, there is considerable uncertainty regarding the types and amounts of materials disposed of at
the site. Disposal records are incomplete, which is characteristic of that time period, and some of the
waste was (and in some cases still is) classified. The technical approach used to assess potential impacts
associated with contaminants released from MDA H over time and to evaluate the performance of
corrective measure afternatives will be specifically designed to account for these uncertainties. The
approach will reveal the nature of the uncertainties and identify the effect that these uncertainties have on
interpreting and applying the results of the models.

The simulation models developed for the uncertainty analysis will identify what features, events, and/or
processes associated with the site have a potential to present adverse impacts. (An example of such a
disruptive process might be degradation of the concrete caps followed by transport of contamination to
the surface by animals burrowing into the shafts.) The models will compute contaminant concentrations
as a function of location and time, providing an estimate of future nature and extent of contaminant
releases. These calculated concentrations will be used to assess future potential impacts in the same
way that field data are used to assess imminent impacts. The calculated concentrations can then be
scaled to identify action levels that will ensure protectiveness in the future.

The results of the uncertainty of the effectiveness of each corrective measure alternative over time will be
represented graphically to provide decision makers additional information on selecting a recommended
corrective measure.

Figure 5.3-1 shows how the hypothetical results of these contaminant transport calculations might be
presented and interpreted in the context of the evaluation criteria. The figure shows that the hypothetical
corrective measure alternative under consideration maintains protectiveness in the context of the hazard
index criterion for about 150 yr, in the context of cancer risk for about 240 yr, and in the context of
radiological dose for about 325 yr.
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Figure 5.3-1. Uncertainty assessment example

6.0 PROCESS AND CRITERIA FOR JUSTIFICATION AND RECOMMENDATION OF THE
CORRECTIVE MEASURE

A corrective measure alternative will be selected, justified, and recommended as the selected remedy for
MDA H using the following technical, human health, environmental, and cost criteria specified in the
HSWA module and discussed in Section 5.

Technical

Performance. The corrective measure that is most effective at executing its intended functions and
maintaining those functions over extended periods of time will be given preference.

Reliability. The corrective measure that does not require frequent or complex operation and maintenance
activities and has been proven effective under waste and facility conditions similar to those anticipated
will be given preference.

Implementability. The corrective measure that can be constructed and operated to reduce levels of
contamination to attain or exceed applicable standards in the shortest period of time will be preferred.

Safety. The corrective measure that poses the least threat to the safety of the nearby residents,
environments, and workers during implementation will be preferred.

Human Health

The corrective measure must comply with existing EPA criteria, DOE orders, Occupational Safety and
Health Administration standards, and regulations for the protection of human heailth. Corrective measures
that provide maximum reduction in exposure with time are preferred.

Environmental

The corrective measure posing the least adverse impact on the environment over the shortest time period
will be favored.
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Cost

Cost will be the last of the criteria evaluated and will play an important role when two feasible alternatives
provide similar protection to human health and the environment within the same amount of time.

Summary

The relative performance of each of the alternatives with respect to each other will be presented, and a
cost-benefit analysis will be performed. Tradeoffs between the evaluation criteria will be stated explicitly.
A multiattribute analysis for weighting each of the criteria used for selecting an alternative will be
proposed to the NMED-HWB before completion of the corrective measure selection.

7.0 REPORTS

7.1 Progress Reports

The Laboratory will provide monthly management status reports to NMED; these reports will include
e adescription and estimate of the completed work,
¢ summaries of public involvement activities during the reporting period,

» summaries of any problems or potential problems relevant to the CMS and actions taken to rectify
problems,

e changes in key personnel, and
e projected work for the subsequent reporting period.

In addition, the Laboratory will submit quarterly progress reports summarizing relevant environmental
data collected during the previous quarter.

7.2 CMS Report

A proposed CMS report outline is provided in Appendix C. A draft CMS report will be submitted to NMED,
and comments received will be incorporated into the final report.
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