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EXECUTIVE SUMMARY

The goal of this document is to summarize and identify potential risks within each of eight watersheds
containing the Los Alamos National Laboratory (the Laboratory) rather than on a site-by-site basis. Each
watershed consists of one or more mesas, the drainages from those mesas (or portions of mesas), and
the major canyon or canyons into which the drainages converge. The Laboratory assesses an entire
watershed to evaluate how contamination moves in sediments, surface water, soils, and groundwater.
Remediation decisions are made by quantification of human health and ecological risks, taking the
watershed system into consideration through evaluation of the types and levels of contamination as well
as public accessibility.

The activities described within this document are conducted in accordance with the March 1, 2005,
Compliance Order on Consent (Consent Order) signed by the New Mexico Environment Department
(NMED), DOE, and the University of California. The Laboratory’s cleanup actions will be at a level
appropriate for land use designations, will support mission needs, and be compliant with all applicable
laws and regulations. All corrective action activities subject to the Consent Order will be approved by
NMED as required by the Order.

This document captures the state of knowledge and conditions present as of at least December 2005 and
is intended for informational purposes only. It is a summary of pre-existing information and is not a
release of new information or new program management decisions.
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1.0 INTRODUCTION

The purpose of this document is to present the site-specific conditions that exist now and are likely to
exist in 2015 (referred to as the “future state”), based on available planning sources, for the Laboratory.
This document is intended to be a brief compendium of information on the environmental state of the
Laboratory and in no way is intended to circumvent or otherwise impede statutorily required public review
processes or other opportunities for public input.

1.1 Laboratory Management
1.1.1  Past Mission

Activities at the Laboratory have included conducting research and development in basic and applied
chemistry, biology, and physics; fabricating and testing explosives; and working with radioactive materials.
These activities produced solids, liquids, and gases that contain radioactive and/or nonradioactive
hazardous materials. In addition, many historic practices for the disposal of wastes from these activities,
although generally accepted at the time, do not fall within today’s environmental standards.

1.1.2.1 Long-Term Planning

The Laboratory’s Ten-Year Comprehensive Site Plan (TYCSP) is the strategic long-term planning
instrument for the Laboratory physical complex. The activities proposed in the TYCSP are subject to the
National Environmental Policy Act (NEPA). NEPA ensures that all federal actions that may significantly
impact the environment are reviewed before the initiation of the action.

The NEPA review process is documented in the DOE Record of Decision: Site-Wide Environmental
Impact Statement for Continued Operation of Los Alamos National Laboratory in the State of New Mexico
and in the 2000 DOE Site-Wide Environmental Impact Statement for Continued Operation of Los Alamos
National Laboratory in the State of New Mexico. Both of these documents are accessible to the general
public. An updated version of the Site-Wide Environmental Impact Statement for Continued Operation of
Los Alamos National Laboratory in the State of New Mexico is currently in preparation. This update will
address Laboratory operations through 2011.

1.1.2.2 Long-Term Stewardship

DOE is committed to protecting human health and the environment and to meeting its long-term, post
cleanup obligations in a safe and cost-effective manner. For the foreseeable future, the Laboratory will
continue to support national security under DOE by continuing to conduct operations that require the use,
production, and disposal of materials that are known to impact human health and the environment.
However, in order to continue operations, the Laboratory must implement DOE Order 450.1 which
requires all DOE facilities “to implement sound stewardship practices that are protective of the air, water,
land, and other natural and cultural resources....”

DOE controls access to and use of the Laboratory by implementing institutional and physical controls to
minimize the potential for human exposure to contamination. In the event that DOE transfers property to
another entity, appropriate use restrictions will be attached to the real-estate transaction to ensure that
specific institutional controls remain in place.

1.2 Status of the Cleanup Program

From 1990 to March 1, 2005, the Laboratory implemented the cleanup of its hazardous legacy waste
sites under the Hazardous and Solid Waste Amendments (HSWA) of RCRA. Currently, legacy waste

EP2006-0708 1 July 2006



Summary of Watersheds Potentially Impacted by LANL

cleanup is implemented by the Laboratory’s Environmental Programs under the Consent Order, except
for radionuclides, which are regulated under the Atomic Energy Act.

In 2002, the Laboratory submitted the Performance Management Plan for the Accelerated Cleanup of the
Los Alamos National Laboratory to DOE. The Performance Management Plan set forth an accelerated
plan for completing the DOE cleanup of nonoperational legacy waste sites at the Laboratory by 2015—
fifteen years earlier than the original end date of 2030.

The goals of the Performance Management Plan were used as the basis for setting the schedule for
completion milestones included in the March 1, 2005, Compliance Order on Consent (hereafter, the
Consent Order) signed by the New Mexico Environment Department (NMED), DOE, and the University of
California. Both the Performance Management Plan and the Consent Order identify the need for reducing
high risks to the public and the environment, for assessing the potential impacts from the Laboratory to
drinking water supplies by means of the groundwater pathway, and for sustaining funding for Laboratory
cleanup projects.
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2.0 REGIONAL DESCRIPTION
21 Physical Description

The Laboratory and its neighboring residential areas of Los Alamos and White Rock are situated on New
Mexico’s Pajarito Plateau, an east-sloping tableland bounded on the west by the Jemez Mountains and
on the east by the Rio Grande. The Pajarito Plateau consists of a series of finger-like mesas separated by
deep east-west-oriented canyons. Mesa tops range in elevation from approximately 7800 ft on the flank of
the Jemez Mountains to about 6200 ft at their eastern termination above the Rio Grande Valley. The
eastern margin of the plateau stands 300 to 900 ft above the Rio Grande. Most Laboratory and
neighboring community developments are confined to mesa tops. All surface water drainage and
groundwater discharge from the plateau ultimately arrives at the Rio Grande through a complex system of
watershed drainages.

Extending approximately 40 mi’ across the Pajarito Plateau, the Laboratory is one of DOE’s largest
facilities. The region influenced by Laboratory operations is extensive and includes a large portion of the
northern half of New Mexico. This region of Laboratory influence is designated as the Northern New
Mexico Region, and its boundaries are defined as follows:

To the north, the region is bounded by Santa Clara Pueblo, which lies approximately 6 mi due north of
the Laboratory, and the city of Espafiola, which lies approximately 12 mi northeast of the Laboratory.
Santa Clara and Espafiola are the two northernmost population centers in the state influenced by
Laboratory operations.

To the south, the region is bounded by the city of Albuquerque, approximately 60 mi southwest of the
Laboratory. Albuquerque is New Mexico’s largest population center.

To the east, the region is bounded by the Sangre de Cristo Mountain range, which lies approximately
25 mi east of the Laboratory. The range defines the eastern extent of the large basin that drains into the
Rio Grande. The city of Santa Fe lies at the edge of this eastern boundary.

To the west, the region is bounded by the Jemez Mountains, which abut the western boundary of the
Laboratory and serve as the origin for all drainages crossing the Laboratory facility. The Jemez Mountains
define the western extent of the basin that drains into the Rio Grande.

Thirteen Native American Pueblos are located within 53 mi of the Laboratory. Each tribe has the rights of
sovereign government, with technical and administrative assistance from the Bureau of Indian Affairs.

The Rio Grande is New Mexico’s largest river. It is important to note that all Laboratory drainages flow to
the Rio Grande. Approximately 10 mi south of the Laboratory, Cochiti Reservoir impounds the

Rio Grande and acts as a trap for sediments, some of which are contaminated by activities in major
Northern New Mexico population centers as well as at the Laboratory.

Because of its wide elevation range and complex terrain, the Northern New Mexico region supports
multiple ecosystems and habitats. The regional ecology has been greatly impacted by two recent events:
the Cerro Grande fire of May 2000 and an extended drought.

The Laboratory contains three major nonagricultural vegetation zones—juniper savanna, pifion-juniper
woodland, and ponderosa pine forest—in addition to several types of localized or unique habitats, such
as wetlands or cliffs.
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Multiple species of insects, reptiles, mammals, and birds inhabit the Pajarito Plateau. Harvester ants are
the most abundant insects. Common reptiles include fence lizards, plateau striped whiptails, gopher
shakes, and garter snakes. Common mammals include rodents, mule deer, elk, black bear, mountain
lion, bobcat, fox, and coyote. The plateau supports a variety of bird species, including a wide range of
songbirds. A variety of nesting and migrating raptors have been identified in less-disturbed areas of the
plateau’s canyons. Burrowing animals are common to the mesa tops across the plateau.

Habitats for threatened species and endangered species exist within Laboratory boundaries.

Within Laboratory boundaries are multiple ancestral villages, shrines, petroglyphs, sacred areas, springs,
trails, and traditional-use areas that are of cultural value to various regional tribal nations. It is Laboratory
policy not to identify these sites to prevent looting and vandalism.

Additionally, the Laboratory has many Manhattan Project and early Cold-War-era sites that have historical
significance. To date, the Laboratory has 139 historic sites recorded that are associated with the historic
Pueblo, U.S. territorial, statehood, and homestead periods, many of which are eligible for the National
Registry of Historic Places. In the future, additional buildings may be added to the Laboratory’s list of
historic properties; however, the number and location of such buildings is not currently known.

2.2 Land Use

Most of the land surrounding the Laboratory is used for nonurban activities and managed as natural
resources. Wilderness and backcountry recreation (including hiking, fishing, hunting, river sports, and
snow skiing) are popular among the residents of the region. The Rio Grande and its tributaries provide a
source of commercial revenue (river recreation and fishing) and also provide irrigation water for regional
agriculture. The forested portions in the higher elevations of the region are commercially logged, and
geologic materials are commercially mined.

The majority of the land surrounding the Laboratory is largely undeveloped and federal, county, or tribal
governments north, west, and south of the Laboratory administer large tracts of land. The townsite of Los
Alamos is located north of the Laboratory, and the community of White Rock is located southeast of the
Laboratory. San lldefonso Pueblo bounds Laboratory property to the northeast.

The Laboratory is divided into 48 separate TAs that are used for building sites, experimental areas, waste
disposal locations, etc. However, these uses apply to only a small part of the total Laboratory land area.
Additional Laboratory development is limited by steep canyon slopes and by the need for security and
safety buffers because of the work performed. The DOE administers the area occupied by the Laboratory
and largely restricts public access. Currently, the public is allowed limited access to certain areas along
State Highways 4, 501, and 502.

Land uses relevant to the Laboratory and surrounding area include commercial and industrial, residential,
recreational, and open space (the Laboratory uses the term reserve rather than open space to describe
its undeveloped property).

The majority of the Laboratory’s usable land is industrial/commercial. Approximately 18,500 acres, or
two-thirds of the Laboratory’s total acreage, is undesirable for development because of physical
considerations (such as steep topography) and operational constraints (such as explosives blast zones).
Of the remaining 9300 acres, over half is currently developed, leaving about 3800 acres still undeveloped.
The majority of this undeveloped land is in remote locations that are not considered prime developable
lands for Laboratory activities.
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Land use outside the Laboratory boundary is largely open space. Within the communities of White Rock,
Los Alamos, and San lldefonso Pueblo, land use is primarily residential or commercial. The Rio Grande is
the primary source of water for local agriculture, including overland irrigation of crops and water for
livestock (primarily sheep and cattle). The river is also used for recreation such as fishing, boating, and
swimming.

Neighboring land owners include federal government agencies (the U.S. Forest Service and, the National
Park Service, the Valles Caldera National Preserve, and the Bureau of Land Management); the state of
New Mexico; Los Alamos, Rio Arriba, Sandoval, and Santa Fe Counties; and other governments

(San lidefonso Pueblo, Santa Clara Pueblo, Jemez Pueblo, Cochiti Pueblo).

2.3 Infrastructure

Laboratory structures represent approximately 8,000,000 ft* of building space. Current plans call for about
two dozen new building and upgrade projects over the next 10 years. The Laboratory plans to consolidate
its 18 existing nuclear operations facilities into 5 facilities by 2011.

Utility systems include electrical services, natural gas, steam, water, sanitary wastewater, and
telecommunications.

The Laboratory is supplied with electrical power through a partnership arrangement between DOE and
Los Alamos County. On-site electricity is generated by the Laboratory’s steam and electric power plant,
which is capable of producing up to 20 megawatts of electric power. There are approximately 140 mi of
primary electrical distribution lines at the Laboratory. Recent population growth in northern New Mexico,
together with expanded industrial and commercial usage, has greatly increased power demands on the
northern New Mexico regional power system. Several proposals for bringing additional power into the
region have been considered; however, it is uncertain when any new regional power lines will be
constructed and become serviceable.

Approximately four miles of gas pipeline owned by Public Service Company of New Mexico traverse the
Laboratory. Ninety percent of the gas used by the Laboratory is for heating (steam and hot air); the
remaining 10% is used for the production of electricity.

Potable water for the Laboratory and Los Alamos County is obtained from deep wells located in three well
fields. Water is pumped into production lines, and booster pump stations lift the water to reservoir storage
tanks for distribution. The well fields have the ability to meet forecasted water demands for at least the next
10 years. Although Los Alamos County oversees supplying water to the Laboratory, the Laboratory
maintains the distribution system, which consists of a series of reservoir storage tanks, pipelines, and fire
pumps. The distribution system is gravity fed with pumps for high-demand fire situations at limited locations.

One municipal solid-waste landfill, the Los Alamos County Landfill, is located within Laboratory
boundaries. The landfill serves the nonhazardous municipal solid-waste disposal needs of Los Alamos
County municipalities and the Laboratory.

In addition to numerous formerly used material disposal areas (MDAS), the Laboratory has one
operational disposal facility for receiving current Laboratory-generated solid low-level radioactive waste
(Area G, located within TA-54).
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3.0 CONCEPTUAL SITE MODEL & RISK PATHWAYS

Risk is defined as the measure of the potential for harm to humans and wildlife (i.e., receptors) from
hazardous and radiological substances in the environment resulting from Laboratory operations. The risk
to a receptor posed by a potential hazard is dependent on

e What type of contamination is present,
e How much contamination is present,
e Where the contamination is located, and

o How frequently and how long the receptor comes into contact with the contamination.

The type and amount of contamination in a specific environmental medium at a given location and time is
determined by analyzing samples of that medium. Data from the Laboratory’s environmental protection
programs provide a basis for understanding the distribution of hazardous and radiological constituents in
air, surface water, alluvial and intermediate groundwater, drinking water, soils, sediments, and biota. The
distribution of contaminants provides a basis for understanding the potential for exposure and the
effectiveness of institutional controls designed to prevent exposure that may result in harm.

To understand the potential for harm from contact with contaminated environmental media, conceptual
site models (CSMs) are developed. A CSM represents the current state of knowledge about where
contamination may be located, how and where contamination might move over time, and how and where
humans and wildlife might be exposed to contamination.

For exposures to occur, a source, a transport pathway or mechanism, and a receptor are required. Direct
exposures occur between a source and a receptor. Indirect exposures occur when at least one and often
many environmental media and processes intervene between a source and receptor. An exposure
pathway indicates how contaminants enter the body of a receptor. Exposure pathways include inhalation,
ingestion, dermal contact/penetration, and external irradiation. Potential receptors of contaminants in
environmental media include plants, terrestrial and aquatic wildlife, and humans. Human exposures are
additionally dependent on land use and institutional controls (e.g. access limitations). Human land-use
exposure scenarios for the Laboratory include occupational, recreational, and residential scenarios.

Facility-wide risk assessments of the impact of Laboratory operations to surrounding areas have been or
are currently being conducted by organizations outside the Laboratory.

3.1 Conceptual Site Model for Los Alamos National Laboratory

An exposure model identifies exposure pathways that indicate how contaminants might enter the body of
a potential receptor. Table 3.1-1 provides the descriptions of exposure media, contaminated media,
transport pathways, and exposure pathways shown in CSM Figure 3.1-1.

As per the requirements of the Consent Order, the administrative and/or engineered exposure remedies
and controls that mitigate the potential for exposures between contaminants and receptors at the
Laboratory will be determined by NMED.

Site-wide institutional monitoring and mitigation will meet the requirements of DOE Order 450.1
(Environmental Protection Program) for systematic site-wide long term environmental monitoring to
ensure the early identification of, and appropriate response to, potential adverse environmental impacts
associated with DOE operations. Long-term monitoring is also a requirement of the Consent Order.
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Summary of Watersheds Potentially Impacted by LANL

Table 3.1-1

Descriptions of Media and Pathways Used in Figure 3.1-1

Contaminant & Exposure Media

Description

Ambient air

The earth’s atmosphere

Surface water

Perennial, intermittent, and ephemeral stream reaches (both naturally occurring
and effluent-driven), springs, ponds, snowmelt, and storm water flow

Surface soil and sediment

Naturally occurring soil and imported fill materials on mesa tops and soils and
sediments on mesa slopes and canyon floors

Contaminated Media

Description

Vadose Zone

Unsaturated material between the ground surface and saturation zones

Alluvial water

Groundwater in canyon alluvium

Perched zones of saturation

Localized zones of saturated bedrock that are not continuous on a regional scale

Regional aquifer

Regionally continuous zone of saturated bedrock

Transport Pathway

Description

Advection Dissolved contaminants moving with the bulk flow of water

Condensation Concentration and settling of vapor-phase airborne contaminants onto solid
surfaces

Deposition Gravity-driven settling of suspended particulate contaminants from air or water
onto solid media

Desorption Release of solutes that were bound to solid media

Diffusion Movement of dissolved contaminants in liquid water and volatile contaminants in
air from areas of higher concentration to areas of lower concentration

Dispersion Atmospheric distribution of airborne contaminants controlled by temperature and
pressure gradients, wind speed and direction, precipitation, and surface- and
groundwater distribution of solutes in saturated conditions

Dissolution Chemical reaction with surface water or groundwater, causing a solid-phase
contaminant to disperse into liquid water as a solute

Evaporation Conversion of liquid water and volatile contaminants to vapor phases resulting from
contact with ambient air. Pore-water evaporation appears to occur deep within
mesas resulting from barometric coupling.

Infiltration Flow of surface water and solutes into surface media through pores or small
openings

Matrix flow Steady-state movement of liquid water, solutes, and colloids (smaller than pore
spaces) through pore spaces in unsaturated rock

Seepage Flow of water from the subsurface onto the ground surface

Sorption Dissolved contaminants on the surface that bind with soil and sediment particles,
which can be transported by runoff and concentrated in depositional areas in the
canyons and dissolved contaminants in the subsurface that bind to the natural
components in solid porous media

Suspension Precipitation runoff, surface water flow, and effluent discharge moving
contaminants as either suspended or dissolved phases into a canyon stream or
into groundwater

Unearthing Re-exposure of subsurface materials by natural (nonanthropogenic) processes,
such as biotic intrusion, surface erosion, and mass wasting

Volatilization Solutes with relatively high vapor pressure released to the atmosphere

EP2006-0708
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3.1.1 Potential Hazards in Air

Contaminants may be released directly into air either as gases/vapors or particles. The Laboratory monitors
hazardous air pollutants as defined by EPA, radioactivity, asbestos, and beryllium. Various sampling and
monitoring protocols are implemented at on-site and off-site locations to comply with the regulations of the
Clean Air Act. The Laboratory monitors ambient air for types and amounts of gross radioactivity, specific
radionuclides, and specific nonradioactive constituents. The Laboratory also measures emissions from air-
vented stacks at its facilities as appropriate to the specific operation at the facility. In addition, the
Laboratory monitors gamma/neutron radiation at multiple on-site and off-site locations. The Laboratory’s
nonradiological air monitoring network measures suspended particulates and volatile organic compounds in
ambient air and inorganic compounds in particulate matter suspended in air.

3.1.2 Potential Hazards in Water and Sediment

Contaminants may be released as dissolved solutes, or as sorbed species on suspended sediment
particles. Contaminants may be released directly into surface waters in operational liquid discharges
(i.e., industrial effluents), or in storm water and snowmelt runoff discharges from regulated industrial and
construction activities, including surface legacy waste sites.

The Laboratory controls and/or monitors pollutants as defined by the Clean Water Act in industrial point-
source effluents discharged on-site at NPDES-permitted outfalls; and in storm water and snowmelt runoff
discharged from regulated on-site and off-site industrial activities (including landfills and legacy waste
sites) as required by the NPDES Multi-Sector General Permit and the Federal Facility Compliance
Agreement.

The Laboratory monitors local and regional surface water and stream sediments. Samples are analyzed
for radionuclides, high explosives, metals, organic compounds, and general chemistry. In accordance
with the Consent Order, the Laboratory submitted an Interim Site-Wide Groundwater Monitoring Plan to
NMED. As part of this process, the Laboratory is continuing to develop a monitoring well network (which
must ultimately be approved by NMED) to be used for the continued monitoring of groundwater.

Groundwater in the regional aquifer provides municipal and industrial water to Los Alamos County
through the county water distribution system. The regional aquifer, through private wells and some
springs in the area, is also a source of water for San lldefonso Pueblo. In Los Alamos County, the
regional aquifer is situated approximately 600 to 1000 ft below canyon floors and about 800 to 1200 ft
below mesa tops. The municipal water supply is periodically tested and treated by the county to ensure
compliance with the Safe Drinking Water Act

The primary mechanism for redistributing contaminants into and within the watersheds of the Pajarito
Plateau is soil and sediment transport by surface water, which occurs during storm flood events,
snowmelt, and sustained releases from outfalls. The largest potential for soil and sediment redistribution
is from floods caused by summer thunderstorms. Depending on the length and severity of a
thunderstorm, materials transported by storm flow are either redeposited further downstream at various
geomorphic locations (such as active or inactive channels, floodplains, and low terraces) or transported
directly to the Rio Grande. Sediments in active channels have frequent movement and tend to move
downstream quickly. Sediments residing in floodplains or low terraces are moved only by major flood
events. In the Southwest, such events occur infrequently. Thus, contaminants in floodplains and low
terraces have little movement and can remain for decades or longer.
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3.1.3 Potential Hazards in Surface Soil

The Laboratory collects and analyzes soil samples from on-site and off-site locations. These samples are
collected annually from on-site locations, perimeter locations, and regional locations and analyzed for
radionuclides, metals, and organic compounds. On-site and perimeter sampling locations are generally
located on mesa tops, downwind from major Laboratory facilities or operations. Regional samples are
used as a reference for comparing on-site and perimeter sampling results.

3.14 Potential Hazards in Biota

The Laboratory collects samples from a wide variety of wild and domestic edible plant, fruit, and animal
products to assess the impact of Laboratory operations on the human food chain.
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40 WATERSHED DESCRIPTIONS

In 2000, the Laboratory in partnership with NMED and DOE, grouped the drainages of the Pajarito
Plateau that comprise and immediately surround the Laboratory into eight’ watersheds. Each watershed
consists of one or more mesas, the drainages from those mesas (or portions of mesas), and the major
canyon or canyons into which the drainages converge. All eight watersheds ultimately discharge to the
Rio Grande. All Laboratory legacy waste sites located within each watershed are grouped into 28
watershed aggregates (indicated in Table 4.0-1 and on Map 4.0). Generally, each watershed contains two
or more aggregates. In some cases, legacy waste sites physically located within one aggregate are
assigned to a different aggregate for investigative and reporting purposes. Table 4.0-1 is provided as an
index of Laboratory watersheds and watershed aggregates.

Each of the Laboratory watershed aggregates are represented in Maps 4.1.1-a through 4.8.1-b'".

Table 4.0-1 gives the section number associated with each watershed aggregate and also provides an
index for the aggregates indicated in Map 4.0. In addition, Table 4.0-1 provides the number for the
Appendix B table that lists the legacy waste sites within the aggregate and for the Appendix C map that
shows the location of the legacy waste sites within the aggregate.

For each aggregate, separate maps are provided to distinguish between legacy waste sites and potential
hazards from operating sites.? In addition, each aggregate is depicted in both its current (2005) and future
(2015) states. Thus, each aggregate has a map set consisting of the following four maps:

Map 4.x.x-a current state: legacy waste sites;
Map 4.x.x-a"  current state: potential hazards from operational sites;
Map 4.x.x-b future state: legacy waste sites; and
Map 4.x.x-b"  future state: potential hazards from operational sites;
where “x.x” designates the aggregate number (see Table 4.0-1).
In addition, each map of the four-map set includes natural and administrative features that may impact

the potential for human and ecological exposures potential. Locations that are monitored as part of the
Laboratory’s environmental protection programs are also shown on these maps.

Land uses are provided for each watershed aggregate. Land uses include commercial/industrial, residential,
and recreational, which are the general land uses designated by the U.S. Environmental Protection Agency
(EPA). The Laboratory uses ten land-use categories to describe Laboratory activities (e.g., high-explosive
testing, experimental science, waste management). Nine of the land-use categories fall under the general
EPA-designated land-use category of industrial. The tenth land-use category, reserve, is specific to the
Laboratory, and is used to describe areas of the Laboratory that are not developed.

1 Aninth watershed, the Lake Fork Watershed, is situated outside the influence of the Laboratory, approximately 20 miles due west

of the Laboratory’s western boundary. The Lake Fork Watershed contains a single aggregate (the TA-57 Fenton Hill Aggregate).
None of the eight watersheds that are potentially impacted by Laboratory operations drain into the Lake Fork Watershed and,
therefore, do not influence the Lake Fork Watershed. No Laboratory hazardous facilities (as defined in Footnote 2) are located
within the TA-57 Fenton Hill Aggregate. The six in-progress legacy waste sites within the Fenton Hill Aggregate are associated
with geothermal energy experiments conducted in the Jemez Mountains by the Laboratory. Therefore, the Lake Fork Watershed
and the TA-57 Fenton Hill Aggregate are outside the scope of this document, which is to discuss aggregates and potential
hazards at the Laboratory.

The Laboratory’s February 2002 A Special Edition of the SWEIS Yearbook, Description of Technical Areas and Facilities at Los
Alamos National Laboratory, controlled publication LA-CP-02-75 (official use only) identifies the operational facilities at the
Laboratory that are hazardous facilities. A facility falls within a hazard category if it typically contains a hazardous material, an
energy source, or an operation with the potential to cause illness, injury, or death to personnel or damage to a facility or to the
environment (without regard for the likelihood or credibility of accident scenarios or consequence mitigation).
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Table 4.0-1

Index of Laboratory Watersheds and Watershed Aggregates to
Chapter 4 Section Headings and Maps, Appendix B Tables, and Appendix C Maps

Ch.4 Ch.4 App.B | App.C
Aggregate | Section Map Table Map
Number Heading Number(s) Number | Number
Los Alamos/Pueblo Watershed 1 4.1 4.0 — —
Guaje/Barrancas/Rendija Canyons Aggregate 11 411 4.1.1-a,-a', -b, -b' B-1.1 1
Bayo Canyon Aggregate 1.2 4.1.2 4.1.2-a, -a', -b, -b’ B-1.2 2
Pueblo Canyon Aggregate 1.3 41.3 4.1.3-a, -a', -b, -b’ B-1.3 3
Upper Los Alamos Canyon Aggregate 14 4.1.4 4.1.4-a, -a’, -b, -b’ B-1.4 4
Middle Los Alamos Canyon Aggregate 1.5 4.15 4.1.5-a, -a', -b, -b’ B-1.5 5
Delta Prime (DP) Site Aggregate 16 4.16 4.1.6-a, -a', -b, -b’ B-1.6 6
Lower Los Alamos Canyon Aggregate 17 4.1.7 4.1.7-a, -a', -b, -b’ n/a* 7
Sandia Watershed 2 4.2 4.0 — —
Upper Sandia Canyon Aggregate 21 421 4.2.1-a,-a', -b, -b’ B-2.1 8
Lower Sandia Canyon Aggregate 2.2 4.2.2 4.2.2-a,-a', -b, -b’ B-2.2 9
Mortandad Watershed 3 4.3 4.0 — —
Upper Mortandad Canyon Aggregate 3.1 43.1 4.3.1-a, -a', -b, -b’ B-3.1 10
Middle Mortandad/Ten Site Canyons 3.2 4.3.2 4.3.2-a, -a', -b, -b’ B-3.2 11
Aggregate
Lower Mortandad/Cedro Canyons Aggregate 3.3 4.3.3 4.3.3-a, -a', -b, -b’ B-3.3 12
Upper Cafiada del Buey Aggregate 3.4 4.3.4 4.3.4-a, -a', -b, -b’ B-3.4 13
Middle Cafiada del Buey Aggregate 3.5 4.3.5 4.3.5-3, -a', -b, -b’ B-3.5 14
Lower Mortandad/Cafada del Buey 3.6 4.3.6 4.3.6-a, -a', -b, -b’ n/a* 15
Aggregate
Pajarito Watershed 4 4.4 4.0 — _
Twomile Canyon Aggregate 4.1 4.4.1 4.4.1-a, -a', -b, -b’ B-4.1 16
Starmer/Upper Pajarito Canyons Aggregate 4.2 4.4.2 4.4.2-a,-a', -b, -b’ B-4.2 17
Threemile Canyon Aggregate 4.3 4.4.3 4.4.3-a, -a', -b, -b’ B-4.3 19
Lower Pajarito Canyon Aggregate 4.4 4.4.4 4.4.4-a,-a', -b, -b’ B-4.4 18
Water Canyon/Cafon de Valle Watershed 5 4.5 4.0 — —
Potrillo/Fence Canyons Aggregate 5.1 45.1 4.5.1-a, -a', -b, -b’ B-5.1 21
Caflon de Valle Aggregate 5.2 45.2 4.5.2-a, -a’, -b, -b’ B-5.2 20
S-Site Aggregate 53 453 4.5.3-a,-a/, -b, -b’ B-5.3 22
Upper Water Canyon Aggregate 54 454 4.5.4-a, -a', -b, -b’ B-5.4 23
Lower Water/Indio Canyons Aggregate 5.5 4.5.5 4.55-a, -a', -b, -b’ B-5.5 24
Ancho Watershed 6 4.6 4.0 — —
North Ancho Canyon Aggregate 6.1 46.1 4.6.1-a, -a', -b, -b’ B-6.1 25
South Ancho Canyon Aggregate 6.2 4.6.2 4.6.2-a, -a', -b, -b’ B-6.2 26
Chaquehui Watershed 7 4.7 4.0 — —
Chaguehui Canyon Aggregate 7.1 4.7.1 4.7.1-a, -a', -b, -b’ B-7.1 27
Frijoles Watershed 8 4.8 4.0 — —
Frijoles Canyon Aggregate 8.1 48.1 4.8.1-a, -a’, -b, -b’ B-8.1 28

* Not applicable. No table is available because there are no legacy waste sites within this aggregate.

— Column heading does not apply.
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Text descriptions of legacy waste sites contained within aggregates are limited to those sites that
contribute the most potential for contaminant risk and those sites, such as MDAs, for which stakeholders
have expressed interest.

41 The Los Alamos/Pueblo Watershed

The Los Alamos/Pueblo Watershed, identified in Map 4.0, is east trending and originates in the Sierra de
los Valles within the Valles Caldera National Preserve. The drainage extends 15.6 mi from its headwaters
[10,430 ft above sea level (asl)] to its confluence with the Rio Grande (5500 ft asl), and comprises a
drainage area of 57.7 mi’. The watershed’s drainage system passes through approximately 0.5 mi of the
Valles Caldera National Preserve and through large portions of the Santa Fe National Forest, the
Laboratory, and the Los Alamos townsite before crossing San lldefonso Pueblo land where it joins the
Rio Grande.

This watershed covers a significant portion of the northern area of the Laboratory, extending from its
western to eastern boundaries. The watershed consists of interrupted streams characterized by extremely
variable flow. Two springs in the uppermost portion of the watershed support a short perennial reach that
extends only a few hundred yards. On Laboratory property above and west of Bayo Canyon, surface
water flow is ephemeral to intermittent. At the edge of the Laboratory’s east boundary, discharges of
treated effluent from the Los Alamos County municipal wastewater treatment facility result in perennial
surface water flow below the confluence of Los Alamos and Bayo Canyons. Three springs below the
confluence flow intermittently and provide additional surface water to the stream. Combined with
seasonally variable saturated alluvial conditions, springs, effluent flow, and precipitation provide surface
flow from the lower Los Alamos/Pueblo Watershed to the Rio Grande several days of the year.

Surface water in the Los Alamos/Pueblo Watershed is monitored under the Laboratory’s surface-water
monitoring program. The alluvial and regional aquifers are monitored by the Laboratory’s groundwater
monitoring program. Water supply, alluvial, intermediate, and regional aquifer wells are located in the
watershed. In accordance with the Consent Order, the Laboratory submitted an Interim Site-Wide
Groundwater Monitoring Plan to NMED. As part of this process, the Laboratory is continuing to develop a
monitoring well network (which must ultimately be approved by NMED) to be used for the continued
monitoring of groundwater.

A major characterization study of Los Alamos/Pueblo Watershed has been completed, and a report was
recently submitted to and approved by NMED. The investigation of the canyon floors within this
watershed addressed sediment, surface water (including springs), alluvial groundwater, and biota
potentially impacted by Laboratory legacy waste sites within the watershed. The objectives included
defining the nature and extent of chemicals of potential concern (COPCSs) in sediment, surface water, and
alluvial groundwater and assessing potential risks to human health and the environment from these
COPCs. The investigation also addressed the sources, fate, and transport of COPCs in the canyons.

The COPCs identified in the canyon floors included inorganic chemicals, organic chemicals
(polychlorinated biphenyls, semivolatile organic compounds, and pesticides) and radionuclides (isotopic
plutonium, isotopic uranium, americium-241, strontium-90, and cesium-137). Evaluations of the COPC
concentrations in sediment, surface water, and alluvial groundwater indicated that the concentrations are
either relatively stable or are decreasing over time. These decreases are associated with processes that
remobilize, transport, and mix sediment-borne and water-borne constituents. The results of the
investigation indicate that COPCs released from legacy waste sites are below NMED and DOE human
health risk/dose target levels for present-day and foreseeable-future land uses (i.e., recreational
activities). In addition, an ecological assessment of small mammals, birds, plants, earthworms, aquatic
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invertebrates, and the Mexican spotted owl (an endangered species) indicate that no adverse effects to
terrestrial and aquatic receptors are present in the watershed.

The Los Alamos/Pueblo Watershed is important to the Laboratory’s Environmental Programs for the
following reasons:

e Contamination is contained within the watershed’'s boundaries.

e The potential for off-site migration of contaminants in surface water is augmented by continued
discharges from the Bayo Canyon Wastewater Treatment Plant (operated by Los Alamos
County).

e A portion of the watershed provides potential habitat for threatened and/or endangered species.

The Los Alamos/Pueblo Watershed consists of seven canyons (Los Alamos, Pueblo, Delta Prime [DP],
Bayo, Guaje, Barrancas, and Rendija) and the adjacent mesa tops that drain into these canyons. A brief
description of each of these canyons follows.

Los Alamos Canyon originates northwest of the Laboratory on the slopes of the Sierra de los Valles in
the Valles Caldera National Preserve at an elevation of 10,430 ft asl. The canyon extends southeast
and enters Laboratory property at its northwest corner, near the Los Alamos townsite. The canyon
then runs east across the northern portion of the Laboratory and is joined by DP Canyon. The canyon
exits Laboratory property at its eastern boundary. It enters San lldefonso Pueblo land 0.7 mi
downstream of its confluence with Pueblo Canyon. Further downstream, Bayo and Guaje Canyons
join Los Alamos Canyon before reaching the Rio Grande at an elevation of 5500 ft asl. Los Alamos
Canyon has a drainage area of 14.1 mi* and a channel length of 18.9 mi. The total area, including all
tributary canyons, is 57.7 mi>. The canyon passes through Laboratory TA-02 and portions of TA-03,
-21, -41, -43, -53, -62, -72, -73 and former TA-01, -26, and -32. In addition, some TA-00 sites are
adjacent to the canyon. The portion of the canyon upstream (west) of TA-41’s eastern boundary to
the canyon’s point of origin on Valles Caldera National Preserve land is referred to as upper Los
Alamos Canyon; the portion of the canyon downstream of TA-41's eastern border and extending to
approximately 0.3 mi below its confluence with DP Canyon is referred to as middle Los Alamos
Canyon. The remainder of the canyon is referred to as lower Los Alamos Canyon.

Streamflow in upper and middle Los Alamos Canyon includes snowmelt runoff from the Sierra de los
Valles and runoff from rainstorms. Lower Los Alamos Canyon receives snowmelt and runoff from
tributaries and also includes a short perennial reach that is fed by discharge from Basalt Springs.
Surface water flow is mainly ephemeral until Los Alamos Canyon joins Pueblo Canyon. At this
confluence, effluent from Los Alamos County’s Bayo Canyon Wastewater Treatment Plant typically
supports surface flow to the Laboratory’s eastern boundary. During the summer months, effluent
discharge from the treatment plant to the canyon is reduced or discontinued because the effluent is
used to irrigate the Los Alamos County golf course and athletic fields. Springs, effluent flow, and
precipitation, combined with seasonally variable saturated alluvial conditions in the lower canyon, can
support surface flow to the Rio Grande several days of the year.

Three operating and two inactive Laboratory NPDES-permitted outfalls drain into Los Alamos
Canyon. The two inactive outfalls have been requested for deletion from the Laboratory’s NPDES
permit. Environmental monitoring has been conducted in the canyon since 1966 and documented in
annual reports. In addition, the Laboratory has conducted humerous investigations and remedial
actions in association with the legacy waste sites located in and around the canyon.

Pueblo Canyon originates on the eastern slope of the Sierra de los Valles within the Santa Fe
National Forest at an elevation of 8940 ft asl. After crossing through 1.3 mi of Forest Service land, the
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canyon extends east across 4.5 mi of Los Alamos County land, then crosses into the northeastern
portion of the Laboratory. The canyon crosses 3.2 mi of Laboratory land and ends where it joins

Los Alamos Canyon at an elevation of 6300 ft asl. Pueblo Canyon has a total drainage area of 8.3 mi®
and a channel length of 9.7 mi. The canyon passes through Laboratory TA-72, -73, -74, and former
TA-19, -31, and -45. The canyon passes through a major portion of the Los Alamos townsite, and
some TA-00 sites are adjacent to the canyon.

No source of water to sustain perennial flow is present in upper Pueblo Canyon, although sections
with extremely variable flow occur on the canyon floor. Snowmelt runoff from the upper portion of the
canyon occasionally extends downstream as far as the Los Alamos townsite but does not normally
reach Laboratory land. Apart from ephemeral runoff from rainstorms and snowmelt, streamflow in
Pueblo Canyon has been influenced by extended discharges of treated effluent from three
wastewater treatment plants. The westernmost plant was the former Pueblo Wastewater Treatment
Plant located upstream of Acid Canyon, a small tributary of Pueblo Canyon. The Pueblo Wastewater
Treatment Plant operated from 1951 until 1991. The former Central Wastewater Treatment Plant was
located farther east on the east rim of Pueblo Canyon and operated from 1947 until 1966. The

Los Alamos County Bayo Canyon Wastewater Treatment Plant (treatment of sanitary waste only),
located between lower Pueblo Canyon and Bayo Canyon, began operating in 1963 and is the active
sewage treatment plant for the Los Alamos townsite. The Bayo Canyon Wastewater Treatment Plant
produces frequent flow in lower Pueblo Canyon. Although effluent discharges from the plant have
provided long periods of low flow in Pueblo Canyon, storm runoff provides the largest streamflow and
the highest potential for erosion and sediment transport.

No Laboratory NPDES-permitted outfalls drain into Pueblo Canyon. Environmental investigations in
Pueblo Canyon include many studies associated with contaminant releases from former TA-45 on the
rim of Acid Canyon. The first sediment sampling (performed in 1946) documented the presence of
plutonium along the full length of Pueblo Canyon downstream of Acid Canyon. The Laboratory’s
Environmental Surveillance Program has monitored Pueblo Canyon regularly since 1970. In addition,
the Laboratory and DOE conducted intensive studies in the 1970s under the Formerly Utilized Sites
Remedial Action Program (FUSRAP). An interim action, completed by the Laboratory in 2001,
removed the most highly contaminated sediments from Acid Canyon.

DP Canyon originates in the southeastern portion of the Los Alamos townsite at an elevation of
7330 ft asl. The canyon extends east-southeast and, after a short distance, enters the Laboratory at
TA-73. The canyon then crosses TA-21 and continues until it joins Los Alamos Canyon at the
boundary between TA-21 and -73 (at an elevation of 6620 ft asl). DP Canyon has a total drainage
area of 0.6 mi* and a channel length of 1.5 mi. The canyon passes through TA-21 and -73.

DP Spring, located near the bottom of the canyon, has a flow range from 0 to 20 L/min. Other than
flow from the spring, streamflow in DP Canyon is intermittent, resulting from storm water and
snowmelt runoff.

No Laboratory NPDES-permitted outfalls drain into DP Canyon. TA-21 is the most significant potential
source of contamination for DP Canyon. Environmental investigations in DP Canyon include
environmental monitoring that has been conducted by the Laboratory’s Environmental Surveillance
Program since the 1970s and documented in annual reports. In addition, the Laboratory has
conducted numerous investigations and remedial actions in and around TA-21 in association with the
legacy waste sites located within that TA.

Bayo Canyon originates north of the Laboratory in the north-central portion of the Los Alamos
townsite at an elevation of 7400 ft asl. The canyon extends east-southeast across the townsite before

EP2006-0708 17 July 2006



Summary of Watersheds Potentially Impacted by LANL

entering Laboratory property at TA-74. The canyon continues east entering San lldefonso Pueblo
land before joining Los Alamos Canyon at an elevation of 5780 ft asl. Bayo Canyon has a drainage
area of 4.0 mi® and a channel length of 8 mi. The canyon passes through a small portion of TA-74
and through former TA-10. In addition, some TA-00 sites are adjacent to the canyon.

Streamflow in Bayo Canyon is ephemeral and generally associated with runoff from rainstorms.

No Laboratory NPDES-permitted outfalls drain into Bayo Canyon. Environmental investigations in
Bayo Canyon include studies conducted in 1965 and 1970 to assess the concentration and
movement of plutonium and radioactivity in stream channels in the Laboratory vicinity. Sediment
samples were collected between former TA-10 and the confluence with Los Alamos Canyon. The
results indicated plutonium concentrations within the range of fallout values. Since 1973, the
Laboratory’s Environmental Surveillance Program has sampled sediment in Bayo Canyon at its
confluence with Los Alamos Canyon. This sampling has detected no radionuclides above fallout
values in sediments. DOE also conducted sediment sampling in the 1970s under FUSRAP. In
addition, the Laboratory has conducted numerous investigations and remedial actions in and around
former TA-10 in association with the legacy waste sites located within this former TA.

Guaje Canyon originates northwest of the Laboratory on the slopes of the Sierra de los Valles in the
Valles Caldera National Preserve at an elevation of 10,450 ft asl. The canyon extends across 0.3 mi
of the Valles Caldera National Preserve, and then enters the Santa Fe National Forest. The canyon
extends south-southeast across Forest Service land for 12.7 mi before entering San lldefonso Pueblo
land. The canyon continues another 2.3 mi before joining Los Alamos Canyon at an elevation of
5660 ft asl. Guaje Canyon has an area of 16.9 mi® and a channel length of 16.4 mi. Guaje Canyon
does not pass through nor is it adjacent to any former or active Laboratory TA.

Two springs in the upper part of Guaje Canyon in the Santa Fe National Forest produce a reach that
has perennial flow. A reservoir was constructed within this reach and served as a municipal water
supply for Los Alamos from 1947 to 1959. From 1972 to 1992 Los Alamos County used the reservoir
as a source of irrigation water. The northernmost of Guaje Canyon’s tributaries is Agua Piedra
Canyon, which originates on Santa Clara Pueblo land and is approximately 3.0 mi long. Agua Piedra
Spring, in the middle of Agua Piedra Canyon, results in a short perennial reach. The remaining
tributaries are ephemeral, with streamflow resulting from snowmelt and rainfall runoff. The Guaje well
field, a series of supply wells, is located in the middle and lower parts of Guaje Canyon. These wells
provide a significant portion of the Los Alamos County municipal water supply.

No Laboratory NPDES-permitted outfalls drain into Guaje Canyon. Environmental investigations at
Guaje Canyon include studies conducted in 1970 to assess the concentration and movement of
plutonium and radioactivity in stream channels in the vicinity of the Laboratory. Sediment samples
were collected in Guaje Canyon above its confluences with Rendija Canyon, Barrancas Canyon, and
Los Alamos Canyon. Results indicated plutonium concentrations within the range of fallout values.
The Laboratory’s Environmental Surveillance Program has sampled sediment in Guaje Canyon at its
confluence with Los Alamos Canyon since 1973. This sampling has not detected radionuclides above
fallout values.

Barrancas Canyon originates north of the Laboratory in a residential area of the Los Alamos townsite
at an elevation of 7270 ft asl. The canyon extends east-southeast across Los Alamos townsite
entering San lldefonso Pueblo land before joining Guaje Canyon at an elevation of 5860 ft asl.
Barrancas Canyon has an area of 5 mi? and a channel length of 5.5 mi. Until recently, Barrancas
Canyon passed through TA-74. However, that portion of TA-74 was transferred to the Department of
the Interior in trust for San lldefonso Pueblo in October 2002.
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Streamflow in Barrancas Canyon is ephemeral and primarily results from storm water runoff.

No Laboratory NPDES-permitted outfalls drain into Barrancas Canyon. Environmental investigations
at Barrancas Canyon include studies conducted in 1965 and 1970 to assess the concentration and
movement of plutonium and radioactivity in stream channels in the vicinity of the Laboratory.
Sediment samples were collected above their confluences with Guaje Canyon. The results indicated
that plutonium concentrations were within the range of fallout values.

Rendija Canyon originates northwest of the Los Alamos townsite on the slopes of the Sierra de los
Valles on Santa Fe National Forest land at an elevation of 9810 ft asl. The canyon extends east,
passing along the north side of the townsite, and enters DOE land north of Barranca and Deer Trap
Mesas. The canyon continues east and re-enters the Santa Fe National Forest before joining Guaje
Canyon at an elevation of 6280 ft asl. Rendija Canyon has an area of 8.3 mi? and a channel length of
8 mi. Rendija Canyon does not pass through nor is it adjacent to any former or active Laboratory TA.

Streamflow in Rendija Canyon is ephemeral and results from snowmelt and rainfall runoff.

No Laboratory NPDES-permitted outfalls drain into Rendija Canyon. Environmental investigations at
Rendija Canyon include studies conducted in 1965 and 1970 to assess the concentrations and
movement of plutonium in stream channels in the vicinity of the Laboratory. Sediment samples were
collected at three locations in Rendija Canyon above its confluence with Guaje Canyon. The results
indicate plutonium concentrations within the range of fallout values. In addition, the Laboratory has
conducted numerous investigations and remedial actions in association with the legacy waste sites
located in and around the canyon.

4.1.1 Watershed Aggregate 1.1—Guaje/Barrancas/Rendija Canyons Aggregate

The Guaje/Barrancas/Rendija Canyons Aggregate, identified in Maps 4.1.1-a, 4.1.1-a’, 4.1.1-b, and
4.1.1-b’', consists of three canyon systems situated north of the Laboratory and north of the Los Alamos
townsite. The majority of the aggregate consists of Forest Service land (Santa Fe National Forest) but
also includes a portion of the Los Alamos townsite (land owned by Los Alamos County and private
individuals), a portion of San lldefonso Pueblo, and certain TA-00 sites. A description of TA-00 is provided
in Appendix A.

For Laboratory lands within this aggregate (TA-00 Rendija Tract), land use is reserve. For lands owned
by the Forest Service, land use is recreational. For lands within the Los Alamos townsite, land use is
residential or recreational. For lands within the San lldefonso Pueblo, land use is recreational.

4.1.1.1 Guaje/Barrancas/Rendija Canyons Aggregate, Current State

Map 4.1.1-a shows the legacy waste sites located within the Guaje/Barrancas/Rendija Canyons
Aggregate. Legacy waste sites within this aggregate are relatively few in number, and most of them are
located in Rendija Canyon; they include former mortar-impact areas, former firing sites, an active small-
arms firing range, and disposal areas. A complete listing of the sites within this aggregate is included in
Appendix B, Table B-1.1.

Map 4.1.1-a’ indicates that no Laboratory operational potential hazards are located within the
Guaje/Barrancas/ Rendija Canyons Aggregate. The Laboratory has no operational facilities within this
aggregate, and no Laboratory NPDES-permitted outfalls drain into this aggregate.
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4.1.1.2 Guaje/Barrancas/Rendija Canyons Aggregate, Future State

Map 4.1.1-b represents the future state of the legacy waste sites subject to corrective action in the
Guaje/Barrancas/Rendija Canyons Aggregate, reflecting assumptions in the DOE corrective action plan,
applicable DOE site plans, and available municipal-planning documents. Because the public uses this
aggregate, any potential corrective actions will be conducted to achieve levels protective of human health
under residential or recreational uses where appropriate.

The Laboratory has submitted a work plan for investigating the Guaje, Barrancas, and Rendija Canyon
systems to NMED. The work plan has been approved. The planned sediment investigations for all three
canyons will include geomorphic surveys to identify sediment age and physical characterization.
Sediment samples will be collected and analyzed. Full-suite analyses will include radionuclides, inorganic
chemicals, and organic chemicals. The investigations also may include collection and analysis of surface
water samples at areas of persistent surface water, if any are encountered. For Guaje Canyon, the focus
of the planned sediment investigation is to evaluate the potential, if any, for downstream migration of
contaminants. For Barrancas Canyon, which is downstream of side drainages near the location of the
former TA-10 firing sites in Bayo Canyon, the focus of the planned sediment investigation will be to
evaluate potential contamination associated with former TA-10 firing tests. For Rendija Canyon, the
sediment investigation will focus on evaluating potential contamination associated with the TA-00 legacy
waste sites located in Rendija Canyon and also any potential contamination from upstream sources.

The Laboratory has also submitted a work plan for the investigation of the legacy waste sites located
within the Guaje/Barrancas/ Rendija Canyons Aggregate to NMED. Once the work plan is approved and
the investigation is completed, an aggregate report documenting the investigation will be submitted to
NMED according to the schedule in Section XlI of the Consent Order.

Because no Laboratory operational potential hazards are currently located within the
Guaje/Barrancas/Rendija Canyons Aggregate or planned for the future, Map 4.1.1-b’' shows no difference
from Map 4.1.1-a’. The Laboratory’s current long-range plan for the TA-00 Rendija tract is for it to remain
areserve area.

4.1.2 Watershed Aggregate 1.2—Bayo Canyon Aggregate

The Bayo Canyon Aggregate, identified in Maps 4.1.2-a, 4.1.2-a’, 4.1.2-b, and 4.1.2-b’, includes a large
portion of the Los Alamos townsite (land owned by Los Alamos County and private individuals), a portion
of San lldefonso Pueblo, portions of Laboratory TA-00 and -74, and all of former TA-10. A description of
each TA is provided in Appendix A.

For Laboratory lands within this aggregate, land use is reserve. For lands within the Los Alamos townsite,
land use is residential or recreational (hiking trails along canyon sides). For lands within the San lldefonso
Pueblo, land use is recreational.

4.1.2.1 Bayo Canyon Aggregate, Current State

Map 4.1.2-a shows the legacy waste sites located within the Bayo Canyon Aggregate. Legacy waste sites
within this aggregate include tanks, septic systems and leach fields, industrial waste lines and manholes,
surface disposal areas, landfills, subsurface disposal pits, a mortar impact area, and inactive firing sites.
A complete listing of the sites within this aggregate is included in Appendix B, Table B-1.2.

Former TA-10 is the principal contamination source in the Bayo Canyon Aggregate. At the time of its
decommissioning, unacceptable levels of radioactivity remained at TA-10 between 10 and 40 ft below
ground level. Concrete monuments delineate the area as a Designated Restricted Area. The FUSRAP
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investigated the site in 1976 and 1977 to determine whether further remedial actions were needed.
Radioactivity above background levels was detected, but dose assessments indicated that additional
cleanup was not required because the contamination present is sufficiently buried and has no potential for
migration. The Laboratory has conducted investigation activities at each legacy waste site within the
aggregate, and interim actions have been conducted to remediate surface contamination. Also, further
characterization and remediation of the aggregate are planned.

Map 4.1.2-a’ indicates that no Laboratory operational potential hazards are located within the Bayo
Canyon Aggregate. The Laboratory has no current operational facilities within this aggregate, and no
Laboratory NPDES-permitted outfalls drain into this aggregate. However, the Bayo Canyon Wastewater
Treatment Plant (treatment of sanitary waste only), operated by Los Alamos County, is located within the
aggregate. This plant began operation in 1963 and holds NPDES-permit number NM0020141 (issued to
Los Alamos County). The plant discharges large volumes of treated wastewater into Pueblo Canyon, thus
influencing the movement of sediments within the canyon.

4.1.2.2 Bayo Canyon Aggregate, Future State

Map 4.1.2-b represents the future state of the legacy waste sites subject to corrective action in the Bayo
Canyon Aggregate, reflecting assumptions in the DOE corrective action plan, applicable DOE site plans,
and available municipal-planning documents. Because the majority of this aggregate is accessible to and
used by the public, any potential corrective actions will be conducted to achieve levels protective of
human health under residential or recreational uses where appropriate.

Los Alamos County plans to replace the Bayo Canyon Wastewater Treatment Plant with a new (or
refurbished) wastewater treatment plant that will discharge into Pueblo Canyon.

The Laboratory has submitted a work plan for investigating the Bayo Canyon system to NMED. The work
plan has been approved. The sediment investigation will include geomorphic surveys to identify sediment
age and physical characterization and sediment sample collection and analyses to assess current and
future risk associated with potentially contaminated sediments. Analyses will include radionuclides,
inorganic chemicals, and organic chemicals. The investigation also will include sampling and analysis of
vegetation to evaluate contaminant uptake by vegetation in the land-transfer parcel and may include the
analysis of surface water samples at areas of persistent surface water, if any are encountered.

The Laboratory has also submitted a work plan for the investigation of legacy waste sites located within
the Bayo Canyon Aggregate to NMED. Once the work plan is approved and the investigation is
completed, an aggregate report documenting the investigation will be submitted to NMED according to
the schedule in Section XII of the Consent Order.

Map 4.1.2-b" shows the potential hazards associated with future operational use of TA-74. Because no
Laboratory operational potential hazards are currently located within the Bayo Canyons Aggregate or
planned for the future, Map 4.1.2-b" shows no difference from Map 4.1.2-a'. The Laboratory’s current
long-range plan for TA-74 is for it to remain a reserve area.

4.1.3 Watershed Aggregate 1.3—Pueblo Canyon Aggregate

The majority of the Pueblo Canyon Aggregate, identified in Maps 4.1.3-a, 4.1.3-a’, 4.1.3-b, and 4.1.3-b’,
lies within the Los Alamos townsite (land owned by Los Alamos County and private individuals). In
addition, the aggregate includes a portion of public land managed by the Forest Service (Santa Fe
National Forest), a portion of land owned by San Illdefonso Pueblo, and portions of Laboratory TA-00, -72,
-73, -74 and former TA-19, -31, and -45. A description of each TA is provided in Appendix A.
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For Laboratory lands within this aggregate, land use is industrial or reserve. For lands within the
Los Alamos townsite, land use is residential or recreational (canyon-side hiking trails). For lands within
the San lldefonso Pueblo and within the Santa Fe National Forest, land use is recreational.

4.1.3.1 Pueblo Canyon Aggregate, Current State

Map 4.1.3-a shows the legacy waste sites located within the Pueblo Canyon Aggregate. Legacy waste
sites within this aggregate include underground storage tanks, septic systems, outfalls, a former
decontamination facility, surface disposal areas, waste storage and disposal areas, and potential
contamination from current and historic wastewater treatment plants. A complete listing of the sites within
this aggregate is included in Appendix B, Table B-1.3.

The majority of legacy waste sites within the Pueblo Canyon Aggregate are located within the Los Alamos
townsite (TA-00). Because of the potential for public exposure to residual contamination, the Laboratory
focused on these sites very early in the corrective-action process. Consequently, many of the legacy
waste sites in this aggregate have been investigated and remediated to levels that are protective of
human health under current and future land use.

Legacy waste sites within the Pueblo Canyon Aggregate that have contributed major contamination to or
that have influenced the movement of sediments within Pueblo Canyon are the following:

The former Pueblo Wastewater Treatment Plant [legacy waste site 00-018(a) in Appendix C, Map 3]
was built between 1946 and 1948, began operating in 1951, and received waste from the Health
Research Laboratory at TA-43 until 1983 and from Los Alamos business and residential customers
until 1991. From 1983 to 1991, the plant received only sanitary waste from Los Alamos businesses
and residences. The plant was the primary supplier of irrigation water for the Los Alamos golf course
and recreational ball fields. Originally, the Zia Company operated the plant for the Atomic Energy
Commission. In the early 1960s, Los Alamos County assumed control. Formerly, the plant held
NPDES permit number NM0020125. Los Alamos County decommissioned the wastewater treatment
plant in 1992. Although the Health Research Laboratory generated short-lived radioactive medical
isotopes used for diagnostic purposes as well as chemical wastes, Laboratory policy required that
radioactive wastes generated at this facility be managed as such and not be discharged to the drains.
Most Health Research Laboratory chemical wastes consisted of salt buffers, cell culture media, and
organic chemicals. Suspected contaminants are organic chemicals, inorganic chemicals, and
radionuclides.

The former Central Wastewater Treatment Plant [legacy waste site 00-019 in Appendix C, Map 3]
operated from 1947 until 1961, when it was taken out of service and kept on standby until the
property it was located on was transferred to Los Alamos County in 1967. The treatment plant was
used to treat sanitary sewage from Laboratory buildings and Los Alamos residential and commercial
areas. The plant used conventional wastewater treatment processes, including primary settling,
activated sludge digestion, sludge drying beds, trickling filtration, final clarification, and chlorination.
Operations were confined to the mesa top and the two outfalls that discharged into Graduation
Canyon (a tributary of Pueblo Canyon). This legacy waste site is made up of two areas: the mesa-top
portion, which includes the former aboveground structures and subsurface piping, and the canyon-
side outfall drainage areas north of the former plant. The plant initially was decommissioned in 1961.
Los Alamos County continued subsequent structure removal from 1965 to 1991. The investigation
and remediation of this site have been completed, and the site was approved by NMED for no further
action in May 2002. Construction of a senior-citizen assisted-living facility on the site was completed
in 2004.
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The former TA-45 Radioactive Wastewater Treatment Plant [Legacy waste site 45-001, a component
of Consolidated Unit 45-001-00 in Appendix C, Map 3] consists of a former radioactive liquid waste
treatment plant (Building 45-2) and its associated outfalls. The TA-45 Radioactive Wastewater
Treatment Plant, the first facility of its kind at the Laboratory, was located in the Los Alamos townsite
near the current intersection of Canyon Road and Central Avenue. The treatment plant began
operation in 1951 and operated until 1961. The plant initially received radioactive liquid waste from
TA-01 only. As Laboratory operations expanded, radioactive liquid wastes from TA-03, -43, and -48
were also sent to the plant. Effluent from the plant discharged to Acid Canyon through two outfalls
located near the canyon rim. One outfall was used to discharge treated wastewater, and the other
was connected to floor drains in Building 45-2. Operation of the TA-45 Radioactive Wastewater
Treatment Plant ceased after a new radioactive-liquid-waste treatment facility was constructed at
TA-50. Decontamination and decommissioning (D&D) of the plant began in October 1966 and
included demolition and removal of the treatment plant equipment, facilities, and waste lines, as well
as excavation of contaminated soils. Portions of the walls of Acid Canyon below the outfalls were also
decontaminated. In September 1967, the TA-45 property was transferred to Los Alamos County.
Several environmental investigations have been conducted at this site, including investigations
conducted as part of facility decommissioning to verify decontamination. DOE investigated former
TA-45, including this site, during the period 1977 to 1981 as part of FUSRAP. This investigation
included analysis of soil and sediment samples collected at and below outfalls, at the former
treatment plant location, in canyons, and along waste lines. No contamination was detected above
FUSRAP soil cleanup criteria at the site. In addition, the Laboratory has conducted extensive
investigations and remedial actions in and around Acid Canyon in association with the legacy waste
sites associated with TA-45. In particular, the Laboratory conducted a Phase | RCRA facility
investigation (RFI) for this site in 1994 to determine whether there was residual soil/tuff contamination
associated with the former treatment plant and outfalls. The results of the Phase | sampling and
analysis for inorganic and organic chemicals were used to perform a human-health risk-based
screening assessment. Based on this assessment, the RFI report recommended no further action for
this site for inorganic chemicals and organic chemicals. The basis for the no-further-action
recommendation was that the site has been characterized, and available data indicate that
contaminants either are not present or are present in concentrations that pose no potential
unacceptable risk under the current and projected land use. The results of sampling and analysis for
radionuclides for all TA-45 legacy waste sites were used to conduct radiological assessments for
TA-45. The results from this site were included in the assessments conducted for exposure units in
the TA-45 mesa top and canyon. The results of these assessments indicated that resultant doses
would be below dose limits, and no additional activities were recommended. An interim measure
completed by the Laboratory in 2001 removed the highly contaminated sediments from Acid Canyon.
The contamination within the Acid Canyon sediments related predominantly to untreated effluent
discharged from 1944 to 1951.

The Bayo Canyon Wastewater Treatment Plant [Legacy waste site 00-018(b), in Appendix C, Map 3]
is Los Alamos County’s currently active wastewater treatment plant. The Bayo plant, located at the
intersection of Pueblo and Bayo Canyons, began operating in 1963 and was upgraded in 1966.
Initially, the plant treated only sanitary waste from residences on Barranca Mesa in Los Alamos
township and the sanitary waste stream that had been previously routed to the Central Wastewater
Treatment Plant (legacy waste site 00-019). Most wastes treated at the Bayo plant were from

Los Alamos township businesses, eastern residences, and Barranca Mesa residences. After the
Pueblo Canyon Wastewater Treatment Plant [legacy waste site 00-018(a)] was decommissioned in
1992, the remaining Los Alamos township northern and western residential sanitary waste streams
were routed to the Bayo Canyon Wastewater Treatment Plant. Since 1992, treated effluent from the
Bayo plant has been the primary supply of irrigation water for the Los Alamos township golf course
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and recreational ball fields. Sanitary effluent and sludge samples were collected from the plant in
1972 and 1991 to address requirements of the NPDES permit. Samples collected in 1972 were
analyzed for inorganic chemicals and radionuclides. Samples collected in 1991 were analyzed for
inorganic chemicals. Analytes detected in 1972 and 1991 were acceptable for the conditions of the
NPDES permit. In addition, the Laboratory conducted an RFI at the Bayo Canyon Wastewater
Treatment Plant in 1996 to determine the nature and extent of any contamination that potentially may
have been released from the plant. RFI activities consisted of a site survey, geodetic survey, borehole
drilling, field screening, and subsurface sampling. A total of seven samples were collected: six were
collected from depths up to 52.5 ft in two boreholes, and one was collected from media inside a pipe.
Samples were analyzed for inorganic chemicals, organic chemicals, tritium, and gross
alpha/beta/gamma radioactivity. No inorganic chemicals were detected above the soil background
value in any sample. Tritium and acetone were detected and were carried forward to a screening
assessment; however, their concentrations did not exceed their respective screening action levels.
The RFI report recommended no further action at the Bayo Canyon Wastewater Treatment Plant
because it had been characterized in accordance with current applicable state and federal
regulations, and the available data indicate that contaminants pose no potential unacceptable human
health risk under current and projected future land use.

The main source of contamination in the Pueblo Canyon Aggregate is associated with the former TA-45
Radioactive Wastewater Treatment Plant, which discharged wastewater into Acid Canyon (a tributary of
Pueblo Canyon) from 1944 to 1965. Structures and some soils contaminated by the former treatment
facility were removed in 1966 before the land was transferred to Los Alamos County. Additional
remediation occurred in 1982. Contaminants detected in recent sediment samples from Pueblo Canyon
include radionuclides, lead, mercury, and silver. Sediment investigations indicate that concentrations
have been stable or have declined since discharges ceased in 1965. With no additional contaminant
source, concentrations will continue to slowly decrease over time as a result of displacement and
redistribution when floodwaters flow in the canyon.

The Laboratory has investigated the sediment, surface water, and alluvial groundwater in the Los Alamos
and Pueblo Canyons system, including the portions of Pueblo Canyon that lie within the Pueblo Canyon
Aggregate. This investigation is documented in the Los Alamos and Pueblo Canyons Investigation
Report, which was submitted to NMED and recently approved. As documented in the report, human
health and ecological risk assessments for the Los Alamos and Pueblo Canyon systems indicate that for
contaminants released from Laboratory legacy waste sites, human health risks are below DOE and
NMED target levels for present-day and foreseeable-future land uses, and adverse ecological effects
have not been observed in terrestrial and aquatic systems within the canyons. The available data indicate
that potential risks or doses from Laboratory-derived COPCs either will remain stable or will decrease in
the absence of new contaminant sources. The report also concluded that continued monitoring of
sediment, surface water, alluvial groundwater, and biota is appropriate to document trends in contaminant
concentrations over time and to verify conceptual models and risk-assessment results.

Map 4.1.3-a’ indicates that no Laboratory operational potential hazards are located within the Pueblo
Canyon Aggregate. The Laboratory has no operational facilities (other than monitoring wells) within this
aggregate and no Laboratory NPDES-permitted outfalls drain into this aggregate. However, Los Alamos
County operates the Bayo Canyon Wastewater Treatment Plant (treatment of sanitary waste only), which
discharges into Pueblo Canyon (indicated in Map 4.1.3-a’).

4.1.3.2 Pueblo Canyon Aggregate, Future State

Map 4.1.3-b represents the future state of the legacy waste sites subject to corrective action in the Pueblo
Canyon Aggregate, reflecting assumptions in the DOE corrective action plan, applicable DOE site plans,
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and available municipal-planning documents. Generally, any potential corrective actions will be conducted
to achieve levels protective of human health under recreational or residential use.

The Laboratory recently submitted a work plan for the investigation of legacy waste sites located within
the Pueblo Canyon Aggregate to NMED. Once the work plan is approved and the investigation is
completed, an aggregate report documenting the investigation will be submitted to NMED according to
the schedule in Section Xl of the Consent Order. In addition, the Laboratory is currently implementing an
investigation of intermediate and regional groundwater for Pueblo Canyon. When the work is completed,
an investigation report will be submitted to NMED.

Los Alamos County plans to replace its Bayo Canyon Wastewater Treatment Plant with a new (or
refurbished) wastewater treatment plant that will discharge into Pueblo Canyon.

Map 4.1.3-b’ shows the potential hazards associated with future operational use of TA-72, -73, and -74
within the Pueblo Canyon Aggregate. Because no Laboratory operational potential hazards are currently
located within the Pueblo Canyon Aggregate or planned for the future, Map 4.1.3-b’ shows no difference
from Map 4.1.3-a’. The Laboratory’s current long-range plan is for TA-72, and -74 to remain under reserve
land use and for TA-73 to continue functioning as the Los Alamos County Airport.

4.1.4 Watershed Aggregate 1.4—Upper Los Alamos Canyon Aggregate

The majority of the Upper Los Alamos Canyon Aggregate identified in Maps 4.1.4-a, 4.1.4-a’, 4.1.4-b, and
4.1.4-b', lies within public land managed by the Forest Service (Santa Fe National Forest). In addition, the
aggregate includes a small portion of the Valles Caldera National Preserve, a portion of the Los Alamos
townsite (land owned by Los Alamos County and private individuals), and portions of Laboratory TA-00, -03,
-41, -43, -61, -62 and former TA-01, -30, and -32. A description of each TA is provided in Appendix A.

For Laboratory lands within this aggregate, land use is industrial or reserve. For lands within the
Los Alamos townsite, land use is commercial/industrial or residential. For lands within the Santa Fe
National Forest, land use is recreational.

4.1.4.1 Upper Los Alamos Canyon Aggregate, Current State

Map 4.1.4-a shows the legacy waste sites located within the Upper Los Alamos Canyon Aggregate.
Legacy waste sites within this aggregate include underground storage tanks, septic systems, waste lines,
drainlines and outfalls, surface disposal areas, areas of potential soil contamination, radioactive liquid
storage, and a wastewater treatment facility. A complete listing of the sites within this aggregate is
included in Appendix B, Table B-1.4.

The most significant contamination within the aggregate is associated with former TA-01 hillside sources.

The Laboratory has investigated the sediment, surface water, and alluvial groundwater in the Los Alamos
and Pueblo Canyons system, including the portions of Los Alamos Canyon that lie within the Upper Los
Alamos Canyon Aggregate. This investigation is documented in the Los Alamos and Pueblo Canyons
Investigation Report, which was submitted to NMED and recently approved. As documented in the report,
human health and ecological risk assessments for the Los Alamos and Pueblo Canyon systems indicate
that for contaminants released from Laboratory legacy waste sites, human-health risks are below DOE
and NMED target levels for present-day and foreseeable-future land uses, and adverse ecological effects
have not been observed in terrestrial and aquatic systems within the canyons. The available data indicate
that potential risks or doses from Laboratory-derived COPCs either will remain stable or will decrease in
the absence of new contaminant sources. The report also concluded that continued monitoring of
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sediment, surface water, alluvial groundwater, and biota is appropriate to document trends in contaminant
concentrations over time and to verify conceptual models and risk-assessment results.

Map 4.1.4-a’ indicates that no Laboratory operational potential hazards are located within the Upper
Los Alamos Canyon Aggregate and no Laboratory NPDES-permitted outfalls drain into this aggregate.

4.1.4.2 Upper Los Alamos Canyon Aggregate, Future State

Map 4.1.4-b represents the future state of the legacy waste sites subject to corrective action in the Upper
Los Alamos Canyon Aggregate, reflecting assumptions in the DOE corrective action plan, applicable DOE
site plans, and available municipal-planning documents. Generally, any potential corrective actions will be
conducted to achieve levels protective of human health under industrial use. However, because a portion
of this aggregate is used for recreational and residential purposes, potential corrective actions may be
conducted to achieve levels protective of human health under residential or recreational uses where
appropriate.

Per the schedules in Section XlII of the Consent Order, the Laboratory will submit both a work plan for the
investigation of legacy waste sites located within the Upper Los Alamos Canyon Aggregate and a report
documenting the investigation.

Map 4.1.4-b' shows the potential hazards associated with future operational use of TA-00, -03, -41, -43,
-61, and -62. The Laboratory’s current long-range plan for these TAs is to have them remain under
industrial and reserve use. Because no Laboratory operational potential hazards are currently located
within the Upper Los Alamos Canyon Aggregate or planned for the future, Map 4.1.4-b’ shows no
difference from Map 4.1.4a’".

415 Watershed Aggregate 1.5—Middle Los Alamos Canyon Aggregate

The Middle Los Alamos Canyon Aggregate, identified in Maps 4.1.5-a, 4.1.5-a’, 4.1.5-b, and 4.1.5-b’,
includes a small portion of the Los Alamos townsite (land owned by Los Alamos County and private
individuals) as well as Laboratory TA-02, portions of TA-00, -21, -53, -61, -73, and former TA-26 and -31.
A description of each TA is provided in Appendix A.

Only a very small portion of the northeastern corner of TA-61 is contained within the Middle Los Alamos
Canyon Aggregate. No legacy waste sites or operational facilities associated with TA-61 are located
within the aggregate.

For Laboratory lands within this aggregate, land use is industrial or reserve. For lands within the
Los Alamos townsite within this aggregate, land use is commercial/industrial, residential (areas are
located in the northern portion of the aggregate), or recreational (hiking trails along canyon sides).

For Laboratory lands within this aggregate, land use is industrial or reserve. For lands within the
Los Alamos townsite, land use is residential or recreational (canyon-side hiking trails). For lands within
the San lldefonso Pueblo and within the Santa Fe National Forest, land use is recreational.

4.1.5.1 Middle Los Alamos Canyon Aggregate, Current State

Map 4.1.5-a shows the legacy waste sites located within the Middle Los Alamos Canyon Aggregate.
Legacy waste sites within this aggregate include storage areas, soil potentially contaminated from
transformer oil, inactive septic systems, drainlines and outfalls, former building or structure locations,
holding tanks, effluent storage tanks, industrial waste lines and sumps, surface disposal sites, and the
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former Omega West reactor building and associated structures. A complete listing of the sites within this
aggregate is included in Appendix B, Table B-1.5.

A significant source of contamination in the Middle Los Alamos Canyon Aggregate is from TA-02,
primarily associated with the former Omega West nuclear research reactor. The reactor core assembly
(fuel and control elements) was removed in 1994, and the reactor was placed in safe shutdown mode
pending D&D activities. Subsequently, the reactor building and all other support buildings and ancillary
structures have been dismantled and removed from TA-02; however, residual contamination from reactor
activities remains.

The Laboratory conducted an evaluation of sediment contamination in Los Alamos Canyon from 1996
through 1998 in accordance with an RFI work plan. The results of the sediment analyses were used to
perform preliminary human health and ecological risk assessments for upper and lower Los Alamos
Canyon. These assessments indicated that sediment contamination levels in Los Alamos Canyon do not
require immediate remedial actions with respect to present-day risk. In addition, geomorphic assessments
indicated that the concentrations of contaminants carried by floods have been stable or have declined for
decades.

The Laboratory has investigated the sediment, surface water, and alluvial groundwater in the Los Alamos
and Pueblo Canyons system, including the portions of Los Alamos Canyon that lie within the Middle

Los Alamos Canyon Aggregate. This investigation is documented in the Los Alamos and Pueblo Canyons
Investigation Report, which was submitted to NMED and recently approved. As documented in the report,
human health and ecological risk assessments for the Los Alamos and Pueblo Canyon systems indicate
that for contaminants released from Laboratory legacy waste sites, human-health risks are below DOE
and NMED target levels for present-day and foreseeable-future land uses, and adverse ecological effects
have not been observed in terrestrial and aquatic systems within the canyons. The available data indicate
that potential risks or doses from Laboratory-derived COPCs either will remain stable or will decrease in
the absence of new contaminant sources. The report also concluded that continued monitoring of
sediment, surface water, alluvial groundwater, and biota is appropriate to document trends in contaminant
concentrations over time and to verify conceptual models and risk-assessment results.

Map 4.1.5-a’ identifies the operational potential hazards located within the Middle Los Alamos Canyon
Aggregate. These potential hazards are as follows:

e A very small portion of the Los Alamos Neutron Science Center (LANSCE) facility at TA-53.
LANSCE programs and activities are housed in a large complex that includes the building
housing the linear accelerator itself, experimental areas and laboratories, and experimental
support operations and advanced technology programs. LANSCE is presently used for research
in condensed-matter science and engineering, accelerator science, fundamental nuclear physics,
and radiography. In the SWEIS, the whole of TA-53 is designated as a nonnuclear hazard facility.
Radioactive air emissions from LANSCE have historically accounted for 95% of the total off-site
radiological dose from the Laboratory.

e Three operating Laboratory NPDES-permitted outfalls (02A129, 03A048, and 03A158) drain into
this aggregate. NPDES-permitted outfall 02A129 is associated with the TA-21 steam plant
(Building 21-357), outfall 03A048 is associated with a cooling tower at TA-53, and outfall 03A158
is associated with the TA-21 tritium science and technology building (Building 21-209). Outfall
03A158 will be requested for deletion from the Laboratory’s NPDES permit once D&D of
Building 21-209 is completed.

Two inactive Laboratory NPDES-permitted outfalls (03A047 and 03A049) also drain into the Middle
Los Alamos Canyon Aggregate. The two inactive outfalls have been requested for deletion from the
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Laboratory’s NPDES permit and are, therefore, not operational potential hazards. Buildings located within
this aggregate that are not operational potential hazards include buildings and ancillary structures within
TA-00, -21, and former TA-26. For TA-00, these include DOE-related administration and public access
buildings and utility support facilities. No structures of any kind are located in the portion of TA-73
contained within this aggregate.

4.1.5.2 Middle Los Alamos Canyon Aggregate, Future State

Map 4.1.5-b represents the future state of the legacy waste sites subject to corrective action in the Middle
Los Alamos Canyon Aggregate, reflecting assumptions in the DOE corrective action plan, applicable DOE
site plans, and available municipal-planning documents.

Generally, potential corrective actions will be conducted to achieve levels protective of human health
under industrial use. However, because a portion of this aggregate includes non-Laboratory lands used
for recreational and residential as well as commercial/industrial purposes, potential corrective actions may
be conducted to achieve levels protective of human health under residential or recreational uses when
appropriate.

Per the schedules in Section XlI of the Consent Order, the Laboratory will submit both a work plan for the
investigation of legacy waste sites located within the Middle Los Alamos Canyon Aggregate and a report
documenting the investigation. In addition, the Laboratory is currently implementing an investigation of the
intermediate and regional groundwater for Los Alamos Canyon, including the Middle Los Alamos Canyon.
When the work is completed, an investigation report will be submitted to NMED.

Map 4.1.5-b’ shows the potential hazards associated with future operational use of TA-02, -21, -53, and
-73 within the Middle Los Alamos Canyon Aggregate. The Laboratory’s current long-range plan is for
TA-53 to remain under industrial land use and for TA-02 and -21 to become an area of reserve land use.

4.1.6 Watershed Aggregate 1.6—DP Site Aggregate

DP Site Aggregate, identified in Maps 4.1.6-a, 4.1.6-a’, 4.1.6-b, and 4.1.6-b’, is physically located within
the Middle Los Alamos Canyon Aggregate. DP Site Aggregate includes a large portion of Laboratory
TA-21 and a very small portion of TA-73. A description of these TAs is provided in Appendix A.

DP Site Aggregate contains the majority of legacy waste sites associated with TA-21 (the remaining
TA-21 legacy waste sites are contained within the Middle Los Alamos Canyon Aggregate).

Land use within this aggregate is primarily industrial.
4.1.6.1 DP Site Aggregate, Current State

Map 4.1.6-a shows the legacy waste sites located within the DP Site Aggregate. Legacy waste sites
within this aggregate include storage areas, septic systems, drainlines and outfalls, aboveground tanks,
industrial waste lines/sumps, surface disposal sites, five MDAs, and areas of surface soil contamination
(including those resulting from air deposition). A complete listing of the sites within this aggregate is
included in Appendix B, Table B-1.6.

Five of the legacy waste sites located within the DP Site Aggregate are formerly used MDAs (A, B, T, U,
and V) located at TA-21. The Laboratory maintains fencing and radiological postings around all five MDAs.

MDA A (legacy waste site 21-014 in Appendix C, Map 6) was used from 1945 to 1949 and from 1969
to 1977 for disposal of radioactively contaminated solid waste, radioactively contaminated debris from
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D&D activities, and radioactive liquids generated at TA-21. The MDA consists of two buried storage
tanks, two rectangular disposal pits, and a large central pit. Suspect contaminants for the pits are
radionuclides as well as a mixed solution of sodium hydroxide and stable iodine. The two buried
storage tanks contained liquids from plutonium-processing operations contaminated with plutonium
and americium. The tank contents have been decanted and processed; however, an unknown
volume of potentially radioactively contaminated sludge remains in the tanks. MDA A was
decommissioned in 1978, when a soil cover was installed over the top. Chemicals of primary concern
are organic chemicals, inorganic chemicals, and radionuclides.

MDA B (legacy waste site 21-015 in Appendix C, Map 6) operated from 1945 through 1949. The site
may have five or more burial pits. About 90% of the wastes received at MDA B consisted of
miscellaneous radioactively contaminated materials. The remainder of waste included hazardous
chemicals, radioactive waste products from a water-boiler reactor, and wood from temporary storage
cabinets. The existing cover systems at MDA B consist of asphalt surfacing and a vegetated cap.
Chemicals of primary concern are organic chemicals and radionuclides.

MDA T [Consolidated Unit 21-016(a)-99 in Appendix C, Map 6] consists of four absorption beds
(layered sand, gravel, and crushed cobble-sized tuff), buried sumps and pipes, up to 64 shafts, the
former Retrievable Waste Storage Area, former and current wastewater treatment plant locations,
and portable incinerators. From 1945 to 1952, the four absorption beds received untreated acidic
wastewater from uranium and plutonium processing laboratories and floor drain water from Filter
Building 21-012. From 1968 until April 1976, the shafts received cement-treated radioactive mixtures
from a pugmill in Building 21-257. The Retrievable Waste Storage Area [legacy waste site 21-016(b)],
which began operation in 1974, consisted of an excavation that contained 20 ft long by 2.5 ft diameter
corrugated metal pipes filled with cement-treated raffinate sludge. In 1982, the Retrievable Waste
Storage Area stopped receiving waste. In 1984 and 1986, the corrugated metal pipes were removed
and taken to TA-54, and the excavation was backfilled.

TA-21's first wastewater treatment facility, Building 21-035, treated industrial wastewater from
TA-21's plutonium-processing facilities using settling, filtration, and neutralization processes.
Building 21-035 operated from 1949 to 1967. During this period, Building 21-035 discharged most of
its treated wastewater to the 21-011(k) outfall but also discharged small quantities of treated
wastewater to the MDA T absorption beds. In 1967, when Building 21-035 was decommissioned and
a new industrial-waste treatment facility (Building 21-257) came online, the absorption beds were no
longer needed; discharges from Building 21-257 occurred solely through the 21-011(k) outfall. After
1986, all effluent was sent to TA-50 for treatment. Chemicals of primary concern at the various
components of MDA T are organic chemicals and radionuclides.

MDA U [Consolidated Unit 21-017(a)-99 in Appendix C, Map 6] consists of two liquid-waste
absorption beds. From 1948 to 1968, this site was used for the subsurface disposal of radioactively
contaminated liquid wastes. The liquid-waste distribution systems were removed in 1985, leaving
subsurface radionuclide contamination. Chemicals of primary concern are radionuclides.

MDA V [Consolidated Unit 21-018(a)-99 in Appendix C, Map 6] consists of three absorption beds that
were used from 1945 through 1961 for liquid-waste disposal from a laundry facility that washed
clothing used in uranium and plutonium refinement operations. The beds were underdesigned for the
volume of wastewater discharged, resulting in overflows into adjacent drainages and a tributary of
Los Alamos Canyon. Data from MDA V suggest low-level contamination of soils/tuff and vegetation
with tritium, uranium, and plutonium. It is unknown if organic or inorganic chemicals were part of the
waste stream. A portion of MDA V was used recently for a successful demonstration of nontraditional
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in situ vitrification. Chemicals of primary concern are organic chemicals, inorganic chemicals, and
radionuclides.

Investigation work plans to finalize the investigation of the nature and extent of contamination at MDAs A,
B, T, U, and V have been submitted to NMED and approved.

The major sources of contamination to DP Canyon are the former and current radioactive liquid-waste
treatment facilities at TA-21:

TA-21 Industrial Liguid-Waste Treatment Facility, former Building 21-35 [a component of
Consolidated Unit 21-016(a)-99 in Appendix C, Map 6], operated from 1952 to 1967 and was used for
the treatment of contaminated liquid waste from plutonium- and uranium-processing laboratories at
DP site. Treated effluent from Building 21-35 discharged through an outfall [legacy waste site
21-011(k)] into DP Canyon. The facility was decontaminated and decommissioned in 1967, when a
new industrial-waste treatment facility (Building 21-257) came online.

TA-21 Industrial Liquid-Waste Treatment Facility, Building 21-257, [a component of Consolidated
Unit 21-016(a)-99 in Appendix C, Map 6] also treated liquid waste from plutonium-processing
operations associated with DP site. The treatment plant was used to treat and prepare waste and
discharged treated effluent through an outfall [legacy waste site 21-011(k)] into DP Canyon. After
1986, all effluent was sent to TA-50 for treatment. Currently, the facility continues to treat minor
guantities of wastewater from DP East.

Outfall 21-011(k) in Appendix C, Map 6 consists of the outfall discharge line that formerly carried
industrial wastewater from the current industrial-waste treatment plant (Building 21-257) through two
holding tanks to a discharge point on the south slope of DP Canyon. The outfall is no longer active.
The wastes were liquids remaining after treatment of plutonium extraction process effluents and
potentially contained a variety of radioactive and chemical constituents. Untreated wastes from the
former industrial-waste treatment plant (former Building 21-35) were also discharged in the area of
the outfall.

RFI activities were conducted in 1992 and 1993. Analytical results of the 1992 investigation reported
no concentrations above screening action levels for inorganic analytes and demonstrated that
radionuclide concentrations were greater than screening action levels. The 1993 investigation
included resampling the 1992 sample locations for volatile organic compound analysis because the
holding times were missed. Analytical results of the 1993 investigation also indicated that radionuclide
concentrations exceeded screening action levels. As a result, in late 2002/early 2003, the Laboratory
implemented a voluntary corrective measure to control the radionuclide contamination remaining on
the hillside, reduce the potential dose associated with the remaining contaminated material, and to
prevent future contaminant migration. Activities included the excavation and disposal of the outfall
drainline and contaminated soil, tuff, and sediment from the site; site restoration; and installation of
storm water run-on and run-off controls.

In 2004, the Laboratory submitted the Los Alamos and Pueblo Canyons Investigation Report to
NMED. This report presents results of studies conducted between 1996 and 2003 in the Los
Alamos/Pueblo Watershed. Legacy waste site 21-011(k) is located within this watershed. The
investigations documented in the report addressed sediment, surface water, alluvial groundwater,
and biota potentially affected by Laboratory legacy waste sites located within the watershed. The
investigations also addressed the sources, fate, and transport of potential contaminants in the
canyons and evaluated the need for additional characterization sampling and remedial actions.
Investigation results indicated that, for contaminants released from legacy waste sites, human
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health risks are below NMED and DOE target levels for present-day and foreseeable-future land
uses, and adverse ecological effects have not been observed within terrestrial and aquatic systems
in the watershed. The data indicate that potential risks or doses from Laboratory-derived potential
contaminants either will remain relatively stable or will decrease in the absence of new contaminant
sources. The report concludes that no additional remedial actions are needed. However, continued
monitoring of sediment, surface water, alluvial groundwater, and biota is appropriate to document
trends in contaminant concentrations over time and to verify conceptual models and risk-
assessment results.

The Laboratory has investigated the sediment, surface water, and alluvial groundwater in the Los Alamos
and Pueblo Canyons system, including the portions of Los Alamos Canyon and DP Canyon associated
with the DP Site Aggregate. This investigation is documented in the Los Alamos and Pueblo Canyons
Investigation Report, which was submitted to NMED and recently approved. As documented in the report,
human health and ecological risk assessments for the Los Alamos and Pueblo Canyon systems indicate
that for contaminants released from Laboratory legacy waste sites, human-health risks are below DOE
and NMED target levels for present-day and foreseeable-future land uses, and adverse ecological effects
have not been observed in terrestrial and aquatic systems within the canyons. The available data indicate
that potential risks or doses from Laboratory-derived COPCs either will remain stable or will decrease in
the absence of new contaminant sources. The report also concluded that continued monitoring of
sediment, surface water, alluvial groundwater, and biota is appropriate to document trends in contaminant
concentrations over time and to verify conceptual models and risk-assessment results.

The Laboratory has also submitted a work plan for the investigation of legacy waste sites located within
the DP Site Aggregate to NMED. The work plan was approved by NMED. Once the investigation is
completed, an aggregate report documenting the investigation will be submitted to NMED according to
the schedule in Section Xl of the Consent Order.

Map 4.1.6-a’ indicates that no Laboratory operational potential hazards are located within the DP Site
Aggregate. Although two NPDES-permitted outfalls are physically located within this aggregate, the
outfalls drain into Middle Los Alamos Canyon and have been grouped into the Middle Los Alamos
Canyon Aggregate.

4.1.6.2 DP Site Aggregate, Future State

Map 4.1.6-b represents the future state of the legacy waste sites subject to corrective action in the DP
Site Aggregate, reflecting assumptions in the DOE corrective action plan, applicable DOE site plans, and
available municipal-planning documents.

Buildings within this aggregate will undergo D&D under DOE direction and funding. Corrective action will
be conducted to ensure that contaminated soil and sediment do not exceed levels acceptable for safe
industrial use.

The majority of the land in this aggregate will be retained and used by DOE, which will retain
responsibility for sustaining the future states achieved by corrective actions. Current Laboratory plans
envision future industrial use of the DP Site Aggregate area, including MDAs A, B, T, U, and V.

Management, maintenance, and monitoring will be conducted by DOE to meet the requirements of
DOE Order 450.1, “Environmental Protection Program”; 10 CFR 830, "Nuclear Safety Management”; and
Module VIII of the Laboratory’s Hazardous Waste Facility Permit (as revised).
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As currently planned, the alternative remedies for the MDASs in this aggregate are as follows
e complete excavation;

e partial excavation, stabilization of residual inventory, and monitoring and maintenance of
stabilized inventory; or

e stabilization of inventory, monitoring, and maintenance.

Risk assessments will be conducted to evaluate these alternative remedies. Remedies that are shown
to meet the criteria for performance, reliability, environmental, and human health will be evaluated for
feasibility, safety, and the requirements of 10 CFR 830, Nuclear Safety Management. Current plans are
to complete corrective actions at the MDAs within this aggregate by 2011.

The future state of all five of the TA-21 MDAs is depicted in Map 4.1.6-b as long-term environmental
stewardship sites that are stabilized in place. Long-term environmental stewardship (LTES) depicts
uncertainties associated with excavation options but does not preclude excavation as an option. Any
MDA inventory stabilized in place will remain under DOE as an LTES site and may also require nuclear
facility management. Potential corrective actions will be conducted to achieve levels protective of human
health under industrial land use.

The Laboratory is currently implementing an investigation of intermediate and regional groundwater for
the entire Los Alamos Canyon (DP Canyon is a tributary of Los Alamos Canyon). When the work is
completed, an investigation report will be submitted to NMED.

Map 4.1.6-b’ shows the potential hazards associated with future operational use at TA-21 and -73 within
the DP Site Aggregate. The Laboratory has closed the majority of TA-21 tritium operations and is in the
process of closing the few tritium operations remaining at TA-21. All tritium activities are being
consolidated elsewhere at the Laboratory. Because no Laboratory operational potential hazards are
currently located within the DP Site Aggregate or planned for the future, Map 4.1.6-b’ shows no difference
from Map 4.1.6a’. The Laboratory’s current long-range plan is for TA-21 to become an area of reserve
land use and for TA-73 to continue functioning as the Los Alamos County Airport.

4.1.7 Watershed Aggregate 1.7—Lower Los Alamos Canyon Aggregate

The Lower Los Alamos Canyon Aggregate, identified in Maps 4.1.7-a, 4.1.7-a’, 4.1.7-b, and 4.1.7-b’,
includes lands owned by Bandelier National Monument and the San lldefonso Pueblo as well as portions
of Laboratory TA-53, -72, -73 and -74. A description of each TA is provided in Appendix A.

For Laboratory lands within this aggregate, land use is industrial or reserve. For Bandelier National
Monument lands within this aggregate, land use is recreational. For lands within the San lidefonso Pueblo
within this aggregate, land use is residential or recreational.

4.1.7.1 Lower Los Alamos Canyon Aggregate, Current State

No legacy waste sites are associated with the Lower Los Alamos Canyon Aggregate, as indicated in
Map 4.1.7-a. Although two administratively complete sites [00-029(a and b)] are physically located within
this aggregate, these sites have been grouped into the Middle Los Alamos Canyon Aggregate solely for
the purpose of work-scheduling efficiency.

Human-health risk assessments were conducted to evaluate the potential impacts of exposures to
contaminated sediments in lower Los Alamos Canyon. The risk assessments, which considered
recreational, industrial, and residential land uses, concluded that levels of contamination in lower
Los Alamos Canyon do not present unacceptable risk to human health.
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The majority of the contaminated sediments are located on DOE property, but contaminated sediments
have been transported in floodwaters to the Rio Grande. Current contaminant concentrations in
sediments near the Rio Grande are relatively low. The highest concentrations occur near the confluence
of lower Los Alamos Canyon and Pueblo Canyon.

The Laboratory has investigated the sediment, surface water, and alluvial groundwater in the Los Alamos
and Pueblo Canyons system, including the portions of Los Alamos Canyon that lie within the Lower Los
Alamos Canyon Aggregate. This investigation is documented in the Los Alamos and Pueblo Canyons
Investigation Report, which was submitted to NMED and recently approved. As documented in the report,
human health and ecological risk assessments for the Los Alamos and Pueblo Canyon systems indicate
that for contaminants released from Laboratory legacy waste sites, human-health risks are below DOE
and NMED target levels for present-day and foreseeable-future land uses, and adverse ecological effects
have not been observed in terrestrial and aquatic systems within the canyons. The available data indicate
that potential risks or doses from Laboratory-derived COPCs either will remain stable or will decrease in
the absence of new contaminant sources. The report also concluded that continued monitoring of
sediment, surface water, alluvial groundwater, and biota is appropriate to document trends in contaminant
concentrations over time and to verify conceptual models and risk-assessment results.

Map 4.1.7-a’ identifies the single operational potential hazard located within the aggregate:

e LANSCE facility at TA-53. LANSCE programs and activities are housed in a large complex that
includes the building housing the linear accelerator itself; experimental areas and laboratories;
and experimental support operations and advanced technology programs. LANSCE is presently
used for research in condensed-matter science and engineering, accelerator science,
fundamental nuclear physics, and radiography. In the SWEIS, the whole of TA-53 is designated
as a nonnuclear hazard facility. Radioactive air emissions from LANSCE have historically
accounted for 95% of the total off-site radiological dose from the Laboratory.

No Laboratory NPDES-permitted outfalls drain into the Lower Los Alamos Canyon Aggregate. The
portions of TA-53, -73, and -74 located within this aggregate are undeveloped and designated reserve.

4.1.7.2 Lower Los Alamos Canyon Aggregate, Future State

Because there are no legacy waste sites within the Lower Los Alamos Canyon Aggregate, Map 4.1.7-b
shows no change from Map 4.1.7-a.

Map 4.1.7-b’ shows the potential hazards associated with future operational use of TA-53, -72, -73 and
-74 within the Lower Los Alamos Canyon Aggregate. The Laboratory’s current long-range plan is for
TA-53 and -72 to remain under industrial land use surrounded by reserve land, for TA-73 to continue
functioning as the Los Alamos County Airport, and for TA-74 to remain under reserve land use.

The Laboratory is currently implementing an investigation of the intermediate and regional groundwater
for Los Alamos Canyon, including the Lower Los Alamos Canyon. When the work is completed, an
investigation report will be submitted to NMED.

4.2 The Sandia Watershed

The Sandia Watershed, identified in Map 4.0, is an east-to-southeast-trending drainage that originates on
Laboratory property within TA-03 at an elevation of 7450 ft asl. The drainage extends 9.6 mi from its
headwaters to its confluence with the Rio Grande, draining an area of 5.5 mi®. The drainage extends

5.6 mi across the central part of the Laboratory following the boundary between TA-60 and -61, passing
through TA-53 and -72 before crossing the Laboratory’s eastern boundary onto Bandelier National
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Monument. The drainage remains in the monument for 0.25 mi, then crosses into San lldefonso Pueblo.
The drainage crosses San lldefonso for 4 mi before joining the Rio Grande at an elevation of 5489 ft asl.

The Sandia Watershed is ephemeral to a point about 3 mi east of the Laboratory’s eastern boundary,
where Sandia Spring supports perennial flow for a few hundred yards. This flow does not normally reach
the Rio Grande. In the upper canyon, effluent-supported surface flow, arising from discharge of treated
sanitary effluent, supports a significant wetland and typically extends about 2.5 to 3 mi before infiltrating
the canyon-bottom alluvium.

Surface water in the Sandia Watershed is monitored under the Laboratory’s surface-water monitoring
program. The Laboratory’s site-wide groundwater monitoring program monitors the alluvial and regional
aquifers. Water supply, alluvial, and regional aquifer wells are located in the watershed, but there are no
intermediate wells. In accordance with the Consent Order, the Laboratory submitted an Interim Site-Wide
Groundwater Monitoring Plan to NMED. As part of this process, the Laboratory is continuing to develop a
monitoring well network (which must ultimately be approved by NMED) to be used for the continued
monitoring of groundwater.

The Sandia Watershed consists of one canyon (Sandia) and the adjacent mesa tops that drain into this
canyon. A brief description of the canyon follows:

Sandia Canyon originates on Laboratory property near the east boundary of TA-03 at an elevation
of 7300 ft asl. The canyon extends east-southeast across the Laboratory for 5.6 mi, then enters
Bandelier National Monument for 0.25 mi before crossing into San lldefonso Pueblo. The canyon
passes through 4 mi of San lldefonso Pueblo land before reaching the Rio Grande at an elevation
of 5489 ft asl. Sandia Canyon has a channel length of 9.6 mi and a drainage area of 5.5 mi®. The
canyon passes through Laboratory TA-53, -60, -72, and former TA-20. In addition, certain TA-03
and -61 sites are associated with the canyon.

Stream flow in upper Sandia Canyon is perennial, resulting from discharges from the TA-46 Sanitary
Wastewater System Consolidation system (which is currently routed to TA-03), the TA-03 steam plant
and two cooling towers. These discharges have created a wetland area in upper Sandia Canyon.
Other contributions to flow in the canyon are surface runoff from rainfall and snowmelt. Also, a small
reach with perennial flow in lower Sandia Canyon is fed by discharges from Sandia Spring. Two
municipal water supply wells are located within Sandia Canyon.

Five operating and one inactive Laboratory NPDES-permitted outfalls drain into Sandia Canyon.
The inactive outfall has been requested for deletion from the Laboratory’s NPDES permit. Of the
five operating Laboratory NPDES-permitted outfalls, four drain into the upper portion of the canyon
at TA-3 and one into the lower canyon from TA-53.

Environmental investigations in Sandia Canyon include monitoring that has been conducted since
1970 by the Laboratory’s Environmental Surveillance Program and documented in annual reports.
This program includes monitoring surface water and sediments in the canyon and groundwater
discharged from Sandia Spring. In addition, the Laboratory has conducted numerous investigations
and remedial actions in association with the legacy waste sites located in and around the canyon.

4.2.1 Watershed Aggregate 2.1—Upper Sandia Canyon Aggregate

The Upper Sandia Canyon Aggregate, identified in Maps 4.2.1-a, 4.2.1-a’, 4.2.1-b, and 4.2.1-b’, includes
the Los Alamos townsite Royal Crest Mobile Home Park and portions of Laboratory TA-03, -05, -53, -60,
and -61. A description of each TA is provided in Appendix A.
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Only very small portions of the northwestern corner of TA-05 and the southwestern quadrant of TA-53
are contained within this aggregate. No legacy waste sites or operational facilities are located within
these portions of TA-05 or TA-53.

For Laboratory lands within this aggregate, land use is industrial or reserve. For lands within the
Los Alamos townsite, land use is residential (Royal Crest Mobile Home Park), recreational, or industrial
(the Los Alamos County municipal landfill).

4.2.1.1 Upper Sandia Canyon Aggregate, Current State

Map 4.2.1-a shows the legacy waste sites located within the Upper Sandia Canyon Aggregate. Legacy
waste sites within this aggregate include tanks, septic systems, drain lines and outfalls, sumps, surface
disposal areas, storage areas, areas of potential soil contamination, a surface impoundment, a landfill,
and a former wastewater treatment facility. A complete listing of the sites within this aggregate is included
in Appendix B, Table B-2.1.

The legacy waste sites within the Upper Sandia Canyon Aggregate that have contributed major
contamination are a former wastewater treatment plant, cooling towers associated with a power plant,
and a former storage area used for storing electrical equipment, capacitors, and transformers with
polychlorinated-biphenyl (PCB)-containing dielectric fluids:

The former TA-03 Wastewater Treatment Plant [legacy waste site 03-014(a)-99 shown in

Appendix C, Map 8] operated from 1951 until 1992, when the Laboratory’s Sanitary Wastewater
Systems Consolidation plant came online at TA-46. The TA-03 wastewater treatment plant was
adjacent to and east of the utilities control center (Building 03-223) on the southern rim (near the
head) of Sandia Canyon. The northern portion of the plant was built in 1951; the southern portion of
the plant was built in 1964. The northern and southern portions were different in some physical
dimensions but essentially functioned identically, with a total capacity of 750,000-gal. per day. The
wastewater treatment plant served TA-03, -43, -59, and -60; the trailer park on West Jemez Road;
and holding tanks and septic system wastes throughout the Laboratory. The plant also began
treating sanitary wastes from TA-02 and -41 in 1990 and TA-21 in 1992.

The TA-03 power plant (TA-3-22) cooling towers [Consolidated Unit 03-012(b)-00] used potassium
dichromate for corrosion control, probably between 1956 and 1972. Characterization monitoring at
regional well R-28 in Mortandad Canyon in 2005 led to the identification of chromium in the regional
aquifer at concentrations above NMED and U.S. Environmental Protection Agency (EPA) standards
(50 pg/L and 100 pg/L, respectively). The power plant cooling towers are expected to be the primary
source of the chromium observed in the regional aquifer at R-28.

Former storage area [legacy waste site 03-056(c) shown in Appendix C, Map 8] was located outdoors
on the north side of Building 03-223, a utilities shop. This area was primarily used for storing electrical
equipment, capacitors, and transformers with PCB-containing dielectric fluids. In 1992, the storage
area was decommissioned.

In 1994, an RFI investigation was conducted at this site. A total of 22 soil samples were collected
from 18 locations at depths ranging from 0 to 3 ft below grade. Results of the sampling indicated that
inorganic chemicals, semivolatile organic chemicals, pesticides, and volatile organic chemicals were
properly characterized and that these contaminants were below risk-based cleanup levels. In 1995,
the site was further characterized as part of an expedited cleanup to identify the lateral extent of soils
containing residual PCBs. Ten samples were collected from the western slope area to better define
the lateral extent of the PCB contamination. A 10 ft x 10 ft grid was placed over a 45-ft diameter area
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of suspected contamination, and soil samples were collected within grid nodes. The results of the grid
sampling were used to target areas for soil excavation. During soil excavation activities, the lateral
extent of soil contamination was further defined to encompass an area approximately 130 ft long x

70 ft wide. PCB-contaminated soil was excavated from an area approximately 60 ft long x 70 ft wide.
Additionally, three soil samples were collected from the ephemeral slope drainages, down slope from
the north and west slope areas. Analytical results from this sampling effort indicated that soils
containing greater that 10 mg/kg of PCBs were present on the western and northern slope areas.

Voluntary corrective action activities at the site began in 2000 and were conducted in accordance with
an NMED-approved voluntary corrective action plan. Field-screening techniques were used to
determine the extent of PCB contamination. Approximately 2,400 yd3 of contaminated soil and
unconsolidated tuff were excavated. During excavation, additional field screening was used to provide
immediate confirmation that all PCB-contaminated soil and unconsolidated tuff in the excavated area
had been removed to a cleanup level of less than 1 mg/kg. The field screening determined that
contamination extended beyond the original legacy waste site boundary. Following excavation
activities, 89 confirmation samples were collected from 79 locations. All samples were submitted to a
fixed laboratory for PCB analysis, and 21 of these samples were also analyzed for organic chemicals
and inorganic chemicals. Based on the confirmation sample results, four areas of elevated (greater
than 1 mg/kg) PCBs were identified. In March 2001, these areas were excavated. In April 2001,
additional confirmation sampling was conducted. One sample was collected from each excavated
location. All samples were analyzed for PCBs, and three were also analyzed for organic chemicals
and inorganic chemicals. Confirmation sample results indicated the site met the EPA-mandated
cleanup criterion for less than 1 mg/kg. Potential contaminants were assessed for their potential to
pose an unacceptable risk to human or ecological receptors. These assessments determined that
residual concentrations of chemicals at legacy waste site 03-056(c) pose no potential unacceptable
risk to human health or the environment. The voluntary corrective action report for legacy waste site
03-056(c) was approved by NMED in September 2002.

Map 4.2.1-a’ identifies the operational hazards located within the aggregate. These are the following:

e The TA-03 Chemistry and Metallurgy Research (CMR) Building (3-29),% where activities include
various research and development projects. The facility has continuously housed analytical
chemistry functions since it was constructed. Process chemistry and metallurgy research and
development operations involving plutonium and other actinides have been performed
continuously.

e The TA-03 Beryllium Technology Facility (3-141),* where activities consist of research and
development on materials fabrication; coating, joining, and processing; characterization of
materials, including the properties of metals, alloys, ceramic-coated metals, and other
combinations; and the fabrication of items from these materials.

e The TA-03 Liquid and Compressed Gas Facility (Building 3-170), which functions as the
Laboratory’s receiving and distribution point for bulk quantities of specialized gases used in
research and development activities.

e Four operating (13S, 01A001, 03A027, 03A199) Laboratory NPDES-permitted outfalls that drain
into upper Sandia Canyon: NPDES-permitted outfall 13S associated with the TA-46 Sanitary

® The CMR Building straddles the boundary of two watershed aggregates: the south boundary of the Upper Sandia Canyon

Aggregate and the north boundary of the Upper Mortandad Canyon Aggregate.

* The TA-03 Beryllium Technology Facility straddles the boundary of two watershed aggregates: the south boundary of the Upper
Sandia Canyon Aggregate and the north boundary of the Upper Mortandad Canyon Aggregate.
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Wastewater System Consolidation plant (which is pumped to the reuse tank at the TA-03 steam
plant and ultimately discharges to outfall 01A001), outfall 01A001 associated with the TA-03
steam plant, and outfalls 03A027 and 03A199 associated with cooling towers at TA-03.

Another inactive NPDES-permitted outfall (03A024) previously drained into upper Sandia Canyon.
Outfall 03A024 has been requested for deletion from the Laboratory’'s NPDES permit.

The most significant sources of contamination within this aggregate are associated with historic releases
from the former TA-03 wastewater treatment plant and large volumes of discharge from the outfall at the
TA-03 power plant (up to 300,000 gal./day). This outfall also receives effluent from the Sanitary
Wastewaters Systems Consolidation plant at TA-46, which is reused as cooling water or discharged
directly to the outfall. PCBs from legacy waste sites at the head of Sandia Canyon have also been
released into the canyon.

Buildings located within this aggregate that are not operational hazards include buildings and ancillary
structures (not mentioned previously as hazards) within TA-03, -60, and -61. These include several
administrative, technical, and physical-support buildings and structures. For TA-60, these include
transport containers, trailers and storage buildings, a fuel-pumping station, and a pesticide storage
facility.

It should be noted that the Los Alamos County Landfill is located within this aggregate.

The Laboratory has implemented the investigation of two reaches (S-1 and S-2) in upper Sandia Canyon
because of the past detection of PCBs in wetland sediments and the presence of PCBs at many of the
legacy waste sites in the upper portion of the Sandia Canyon watershed. Reach S-1 begins near the head
of Sandia Canyon and extends for 1150 ft east, ending 200 ft west of the wetland area. Reach S-2 is in
the wetlands area and extends for 2100 ft. The investigation included sediment sampling and quarterly
surface-water base flow and storm-water runoff sampling. These investigations began in 1998 and were
reported in 2000. Analytical results indicated that low concentrations of PCBs are distributed throughout
both reaches; however, no area has significantly elevated concentrations of PCBs. Surface water
samples were collected quarterly for one year at six locations. No PCBs were detected in any of the
quarterly samples from any of the stations.

4.2.1.2 Upper Sandia Canyon Aggregate, Future State

Map 4.2.1-b represents the future state of the legacy waste sites subject to corrective action in the Upper
Sandia Canyon Aggregate, reflecting assumptions in the DOE corrective action plan, applicable DOE site
plans, and available municipal-planning documents. Generally, any potential corrective actions will be
conducted to achieve levels protective of human health under residential or recreational use.

The Laboratory has submitted a work plan for investigating the entire Sandia Canyon system. The work
plan was approved by NMED. Investigation activities for upper Sandia Canyon will include geomorphic
surveys to identify sediment age and physical characterization. Sediment samples will be collected and
analyzed. Full-suite analyses will include radionuclides, inorganic chemicals, and organic chemicals. The
investigation also will include sampling and analyzing surface water; measuring surface water flow;
installing alluvial and regional aquifer wells; sampling and analyzing alluvial, perched, and regional
groundwater; and, as necessary, will support ecological risk assessment, sampling and analyzing biota.

The Laboratory will undertake field investigations in Sandia Canyon under an Interim Measures Work
Plan for Chromium Contamination in Groundwater. This work is scheduled to begin in the summer of
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2006 focusing primarily on determining chromium distributions in surface water, alluvial groundwater,
vadose-zone pore water and regional groundwater.

Per the schedules in Section XlI of the Consent Order, the Laboratory will submit both a work plan for the
investigation of legacy waste sites located within the Upper Sandia Canyon Aggregate and a report
documenting the investigation.

Map 4.2.1-b’ shows the hazards associated with future operational use of TA-03, -05, -53, -60, and -61.
The Laboratory’s current long-range plan is for TA-03, -05, -53, -60, and -61 to remain under industrial
and reserve use.

In addition to the sampling previously described in Section 4.2.1.1, additional sediment sampling will be
conducted in upper Sandia Canyon to complete the determination of nature and extent of contamination
and to support human-health and ecological risk assessments. In addition, the Laboratory will conduct
storm water monitoring.

4.2.2 Watershed Aggregate 2.2—Lower Sandia Canyon Aggregate

The Lower Sandia Canyon Aggregate, identified in Maps 4.2.2-a, 4.2.2-a’, 4.2.2-b, and 4.2.2-b’, includes
lands within Bandelier National Monument, lands within San Illdefonso Pueblo, and portions of Laboratory
TA-05, -53, -72, and former TA-20. A description of each TA is provided in Appendix A.

Only a small portion along the northern border of TA-05 is contained within this aggregate. No legacy
waste sites or operational facilities are located within this portion of TA-05.

For Laboratory lands within this aggregate, land use is industrial or reserve. For lands within the
Bandelier National Monument within this aggregate, land use is recreational. For lands within
San lldefonso Pueblo within this aggregate, land use is residential or recreational.

4.2.2.1 Lower Sandia Canyon Aggregate, Current State

Map 4.2.2-a shows the legacy waste sites located within the Lower Sandia Canyon Aggregate. Legacy
waste sites within this aggregate include tanks, septic systems, drain lines and outfalls, disposal pits and
landfills, storage areas, areas of potential soil contamination, surface impoundments and former firing
sites. A complete listing of the sites within this aggregate is included in Appendix B, Table B-2.2.

Map 4.2.2-a’ identifies the operational hazards located within the aggregate. These are the following:

o The LANSCE facility at TA-53, which is the site of a high-energy linear accelerator. LANSCE
programs and activities are housed in a large complex that includes the building housing the
linear accelerator itself; experimental areas and laboratories; and experimental support
operations and advanced technology programs. LANSCE is presently used for research in
condensed-matter science and engineering, accelerator science, fundamental nuclear physics,
and radiography. In the SWEIS, the whole of TA-53 is designated as a nonnuclear hazard facility.
Radioactive air emissions from LANSCE have historically accounted for 95% of the total off-site
radiological dose from the Laboratory.

e One active Laboratory NPDES-permitted outfall (03A113), which drains into lower Sandia
Canyon. This outfall is associated with Buildings 53-293 and 53-1032 of the LANSCE facility.

Buildings located within this aggregate that are not operational hazards include buildings and ancillary
structures within TA-53 and -72. These include several administrative, technical, and physical-support
buildings and structures. For TA-72, these include training areas (including classrooms), storage and
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target maintenance buildings, an inactive skeet range, a training tower and rappelling platform, bullet
impact berms, and an ammunition storage magazine.

The most significant source of contamination in the canyon within this aggregate is potentially
contaminated sediments carried in floodwaters from upstream reaches of Sandia Canyon.

4.2.2.2 Lower Sandia Canyon Aggregate, Future State

Map 4.2.2-b represents the future state of the legacy waste sites subject to corrective action in the Lower
Sandia Canyon Aggregate, reflecting assumptions in the DOE corrective-action plan, applicable DOE site
plans, and available municipal-planning documents. Generally, potential corrective actions will be
conducted to achieve levels protective of human health under industrial use. However, because this
aggregate includes non-Laboratory lands used for recreational and residential as well as industrial
purposes, potential corrective actions may be conducted to achieve levels protective of human health
under residential or recreational uses when appropriate.

The Laboratory has submitted a work plan for investigating the entire Sandia Canyon system. The work
plan was approved by NMED. Investigation activities for lower Sandia Canyon will include geomorphic
surveys to identify sediment age and physical characterization. Sediment samples will be collected and
analyzed. Full-suite analyses will include radionuclides, inorganic chemicals, and organic chemicals. The
investigation also will include sampling and analyzing surface water; measuring surface water flow;
installing alluvial and regional aquifer wells; sampling and analyzing alluvial, perched, and regional
groundwater; and, as necessary, will support ecological risk assessment, sampling and analyzing biota.

Per the schedules in Section XII of the Consent Order, the Laboratory will submit both a work plan for the
investigation of legacy waste sites located within the Lower Sandia Canyon Aggregate and a report
documenting the investigation.

Map 4.2.2-b" shows the hazards associated with the future operational use of TA-05, -53, and -72. The
Laboratory’s current long-range plan is for TA-05, -53, and -72 to remain under industrial and reserve use.

4.3 The Mortandad Watershed

The Mortandad Watershed, identified in Map 4.0, is an east-to-southeast trending drainage that originates
on Laboratory property in the central portion of TA-03 at an elevation of 7410 ft asl. The drainage extends
southeast across the Laboratory for 4.4 mi and San lldefonso Pueblo for 5.6 mi before joining the

Rio Grande at an elevation of 5450 ft asl. The drainage extends 10 mi from its headwaters to its
confluence with the Rio Grande, draining an area of 10.4 mi?,

The Mortandad Watershed consists of streams that are entirely ephemeral; neither perennial springs nor
perennial reaches occur in this watershed. No significant snowmelt runoff occurs within this watershed.
NPDES-permitted outfall (051), associated with the Laboratory’s Radioactive Liquid Waste Treatment
Plant at TA-50, drains into the watershed. Surface flow typically extends approximately 1 mi downstream
of the TA-50 outfall. The current discharges from TA-50 are permitted under NPDES and monitored in
accordance with the Laboratory’s permit requirements.

Secondary liquid and sludge wastes have been discharged into different sections of the Mortandad
Watershed from two of the Laboratory’s wastewater-treatment plants. One of the plants operated at
TA-35 between 1951 and 1963; the other at TA-50 from 1963 to the present. The Los Alamos County-
operated White Rock Overlook Wastewater Treatment Plant (sanitary sewage treatment) discharges into
the drainage at a point about 0.5 mi east of White Rock’s northern boundary. This discharge results in
effluent-supported flow that regularly extends to the Rio Grande.
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Surface water in the Mortandad Watershed is monitored under the Laboratory’s surface-water monitoring
program. The Laboratory’s site-wide groundwater monitoring program monitors the alluvial and regional
aquifers. Water supply, alluvial, intermediate, and regional aquifer wells are located in the watershed. In
accordance with the Consent Order, the Laboratory submitted an Interim Site-Wide Groundwater
Monitoring Plan to NMED. As part of this process, the Laboratory is continuing to develop a monitoring
well network (which must ultimately be approved by NMED) to be used for the continued monitoring of
groundwater.

The Mortandad Watershed is important to the Laboratory’s Environmental Programs for the following
reasons:

e The large number of legacy waste sites within the watershed, including several former
radioactive-liquid-waste outfalls that have resulted in significant contamination within the canyon
(currently five NPDES-permitted liquid discharge outfalls drain into the Mortandad Watershed);

e The presence of several DOE mission-critical facilities within the watershed (at TA-03, -35, -46,
-48, -50, -55, and -54);

e The potential for off-site migration of contaminants onto San lldefonso Pueblo land, via surface
water augmented by continuing discharge of treated wastewater from the Laboratory’s
Radioactive Liquid Waste Treatment Facility located at TA-50; and

e The potential for human exposure to on-site contamination during recreational activities occurring
within the watershed.

The Mortandad Watershed consists of four canyons (Mortandad, Ten Site, Cedro, and Cafiada del Buey),
and the adjacent mesa tops that drain into these canyons. A brief description of each of these canyons
follows.

Mortandad Canyon originates on Laboratory property near the southeast corner of TA-03 at an
elevation of 7410 ft asl. The canyon extends east-southeast across the Laboratory for 4.4 mi,
crossing the southern boundary of TA-05 and entering San lidefonso Pueblo land. The canyon
crosses San lldefonso Pueblo land for 5.6 mi before reaching the Rio Grande at an elevation of

5450 ft asl. Mortandad Canyon has a channel length of 10 mi and a drainage area of 4.7 mi°. The
canyon passes through Laboratory TA-03, -05, -35, -48, and former TA-04 and -42. In addition, some
TA-00 sites are adjacent to the canyon and certain TA-50, -52, -54, -55, -60, and -63 sites are
associated with the canyon.

Streamflow in the canyon is ephemeral, with no perennial springs or natural perennial reaches. Flow
in the canyon results from snowmelt and storm water runoff as well as discharges from Laboratory
outfalls. Four Laboratory NPDES-permitted outfalls drain into Mortandad Canyon. The most important
source of surface water is from discharges of treated wastewater from the Radioactive Liquid Waste
Treatment Facility at TA-50. The treated wastewater flows a short distance along the canyon floor
and eventually infiltrates into alluvium.

Environmental monitoring has been conducted in Mortandad Canyon since 1970 by the Laboratory’s
Environmental Surveillance Program and documented in annual reports. This program includes
monitoring surface water and sediments in the canyon. The primary contamination source in the
Mortandad Canyon system is discharge of Laboratory wastewaters, which have occurred since at
least 1951 and possibly as early as 1943. In addition, the Laboratory has conducted numerous
investigations in association with the legacy waste sites located in and around the canyon.
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Ten Site Canyon originates on Laboratory property at the northern end of TA-50 at an elevation of
7230 ft asl. The canyon extends east across the Laboratory for 1.5 mi before joining Mortandad
Canyon near the northwest corner of TA-05. Ten Site Canyon has a channel length of 1.5 mi and a
drainage area of 0.3 mi®. Ten Site Canyon includes a small tributary, called Pratt Canyon, which
originates in TA-35. In the past, Pratt Canyon received discharges of liquid and sludge from the
TA-35 wastewater treatment plant, which operated from 1951 to 1963.

Streamflow in Ten Site Canyon is the result of surface runoff and is entirely ephemeral. One
Laboratory NPDES-permitted outfall drains into Ten Site Canyon.

Cedro Canyon originates in the southwest portion of San lldefonso Pueblo at an elevation of
6960 ft asl. The canyon extends east across the Pueblo for 2.8 mi before joining Mortandad Canyon
near State Highway 4. Cedro Canyon has a channel length of 2.8 mi and a drainage area of 1.1 mi®.

Streamflow in Cedro Canyon is the result of surface runoff and is entirely ephemeral.

Cafada del Buey originates on Laboratory property near the western boundary of TA-63 at an
elevation of 7230 ft asl. The canyon extends southeast across the Laboratory for 3.6 mi, then crosses
into San lldefonso Pueblo. It continues through San lldefonso Pueblo for 1.7 mi to the community of
White Rock. The canyon passes through 1.5 mi of White Rock and re-enters San lldefonso Pueblo
land for 0.4 mi before joining Mortandad Canyon at an elevation of 5620 ft asl. Cafiada del Buey has
a channel length of 7.2 mi and a drainage area of 4.3 mi®. The canyon passes through Laboratory
TA-46, -51, -54, and former TA-04. In addition, some TA-00 sites are adjacent to the canyon and
certain TA-52 sites are associated with the canyon.

Streamflow in Cafiada del Buey is the result of surface runoff and is entirely ephemeral on Laboratory
property. In the lower canyon, below the community of White Rock, a short reach of the canyon has
continuous flow as the result of discharges from the White Rock Overlook Wastewater Treatment
Plant (sanitary sewage treatment).

Although no Laboratory NPDES-permitted outfalls drain into Cafiada del Buey, one NPDES-permitted
outfall (13S) is physically located within this canyon, but is routed to TA-03 where it discharges to
Sandia Canyon. Environmental investigations include monitoring of surface water and sediments in
Cafada del Buey that has been conducted since approximately 1970 by the Laboratory’s
Environmental Surveillance Program and documented in annual reports. In addition, the Laboratory
has conducted numerous investigations in association with the legacy waste sites located in and
around the canyon.

4.3.1 Watershed Aggregate 3.1—Upper Mortandad Canyon Aggregate

The Upper Mortandad Canyon Aggregate, identified in Maps 4.3.1-a, 4.3.1-a’, 4.3.1-b, and 4.3.1-b’,
includes portions of Laboratory TA-03, -35, -48, -50, -55, -59, -60 and -64 and former TA-42.
A description of each TA is provided in Appendix A.

Only a very small part of the northwestern portion of TA-64 is located within this aggregate. No legacy
waste sites or operational facilities are located in this portion of TA-64.

TA-50 is the most significant source of contamination into upper Mortandad Canyon. Since 1963 large
volumes of treated wastewater have been discharged from the TA-50 Radioactive Liquid Waste
Treatment Facility into Effluent Canyon (a tributary of upper Mortandad Canyon).

Land use within this aggregate is entirely industrial.

EP2006-0708 41 July 2006



Summary of Watersheds Potentially Impacted by LANL

4.3.1.1 Upper Mortandad Canyon Aggregate, Current State

Map 4.3.1-a shows the legacy waste sites located within the Upper Mortandad Canyon Aggregate.
Legacy waste sites within this aggregate include tanks, septic systems, sumps, waste lines, drainlines
and outfalls, surface disposal areas, storage areas, areas of potential soil contamination, a former firing
site, a surface impoundment, a former incinerator complex, and a former decontamination facility. Legacy
waste sites associated with TA-50 mainly include sites associated with the TA-50 Radioactive Liquid
Waste Treatment Facility and other waste-management activities. A complete listing of the sites within
this aggregate is included in Appendix B, Table B-3.1.

One of the legacy waste sites located within the Upper Mortandad Canyon Aggregate is formerly used
MDA C, located at TA-50:

MDA C (legacy waste site 50-009 in Appendix C, Map 10), consisting of 7 disposal pits and 108
disposal shafts, was established in May 1948 and used for the disposal of radioactive and chemical
waste through 1965. The landfill was used until April 1974 but received waste only intermittently from
1968 to 1974. Chemicals of primary concern include inorganic chemicals, organic chemicals, and
radionuclides. Currently, the pits are capped with crushed tuff. The depth to groundwater below
MDA C is approximately 1300 ft. The Laboratory maintains fencing and postings around the MDA.
Continued investigation activities at MDA C are planned in the near future. The investigation is
designed to complete the determination of the nature and extent of contamination and to collect
information on the hydrogeologic properties and other physical characteristics of the vadose zone
beneath the MDA.

Map 4.3.1-a’ identifies the operational potential hazards located within the Upper Mortandad Canyon
Aggregate. These potential hazards include the following:

e The TA-03 CMR Building (3-29)°, where activities include various research and development
projects. The facility has continuously housed analytical chemistry functions since it was
constructed. Process chemistry and metallurgy research and development operations involving
plutonium and other actinides have been performed continuously.

e The TA-03 Beryllium Technology Facility (3-141)°, where activities consist of research and
development on materials fabrication; coating, joining, and processing; characterization of
materials, including the properties of metals, alloys, ceramic-coated metals, and other
combinations; and the fabrication of items from these materials.

e The TA-50 Radioactive Liquid Waste Treatment Facility (Buildings 50-1, -2, -66, and -90), which
provides waste-treatment services for organizations throughout the Laboratory, including
concentrating radioactive components and removing them from liquid waste. Pipelines throughout
the Laboratory connect facilities to this facility, which is composed of radioactive liquid-waste
treatment areas, wastewater analytical laboratories, environmental chemistry laboratories, and
several holding tanks. The storage and treatment areas in this facility have several features to
prevent leaks, spills, and overflows of radioactive and hazardous materials from reaching the
environment.

® The CMR Building straddles the boundary of two watershed aggregates: the north boundary of the Upper Mortandad Canyon

Aggregate and the south boundary of the Upper Sandia Canyon Aggregate.

® The TA-03 Beryllium Technology Facility straddles the boundary of two watershed aggregates: the south boundary of the Upper
Sandia Canyon Aggregate and the north boundary of the Upper Mortandad Canyon Aggregate.
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e The TA-50 Waste Characterization, Reduction, and Repackaging Facility (Building 50-69), which
houses the Laboratory’s transuranic-waste size reduction, visual examination, headspace gas
sampling/analysis, and repackaging operations. The facility handles solid waste only. Routine
operations at the facility produce small quantities of transuranic waste and low-level waste,
including transuranic waste generated by reduction and repackaging activities. After repackaging,
low-level waste is transported to TA-54, Area G, for proper disposal. Transuranic waste is
transported to TA-54, Area G, for interim storage until it can be characterized and shipped to the
Waste Isolation Pilot Plant in Carlsbad, New Mexico.

e The Plutonium Building (55-4) within the TA-55 Plutonium Facility, where activities include
chemical and metallurgical processes for recovering, purifying, and converting plutonium and
other actinides into many compounds and forms.

e Four operating Laboratory NPDES-permitted outfalls (051, 03A021, 03A022, and 03A181):
Outfall 051, associated with the TA-50 Radioactive Liquid Waste Treatment Facility; outfall
03A021, associated with the CMR Laboratory at TA-03; outfall 03A022, associated with the
TA-03 Sigma Building; and outfall 03A181, associated with Building 55-6 (a utility building) at the
TA-55 Plutonium Facility.

The most significant source of contamination in the canyon within this aggregate is the Radioactive Liquid
Waste Treatment Facility at TA-50.

Buildings located within this aggregate that are not operational potential hazards include buildings and
ancillary structures (not included previously as potential hazards) within TA-03, -48, -50, -55, and -64. For
TA-03, -48, -50, -55, and -64; these include several administrative, technical, and physical-support
buildings and structures. For TA-35, these include the Target Fabrication Facility (Building 35-213) and
multiple other buildings used for physical support, technical, administrative, and other nonhazardous
operations. For TA-59, nonoperational potential hazard buildings include the Occupational Health
Laboratory Building as well as multiple buildings used for administrative and other office operations. For
TA-60, these include multiple transportainers, trailers and storage buildings, a fuel pumping station, and a
pesticide storage facility.

The characterization of the canyons within the Upper Mortandad Canyon Aggregate is currently in
progress as part of the investigation of Mortandad Canyon. The investigation is addressing sediment,
surface water, alluvial groundwater, and biota potentially impacted by Laboratory legacy waste sites
located within the watershed. The objectives include defining the nature and extent of COPCs in
sediment, surface water, and alluvial groundwater and assessing their potential risks to human health and
the environment. The investigation is also addressing the sources, fate, and transport of COPCs in the
canyons.

4.3.1.2 Upper Mortandad Canyon Aggregate, Future State

Map 4.3.1-b represents the future state of the legacy waste sites subject to corrective action in the Upper
Mortandad Canyon Aggregate, reflecting assumptions in the DOE corrective action plan, applicable DOE
site plans, and available municipal-planning documents. Any potential corrective actions will be
conducted to achieve levels protective of human health under industrial use.

Per the schedules in Section XlII of the Consent Order, the Laboratory will submit both a work plan for the
investigation of legacy waste sites located within the Upper Mortandad Canyon Aggregate and a report
documenting the investigation.
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Map 4.3.1-b’ shows the potential hazards associated with future operational use of TA-03, -35, -48, -50,
-55, -59, and -60. The Laboratory’s current long-range plan is for TA-03, -35, -48, -50, -55, and -60 to
remain under industrial and reserve use and for TA-59 to change from industrial and reserve use to
reserve use only.

4.3.2 Watershed Aggregate 3.2—Middle Mortandad/Ten Site Canyons Aggregate

The Middle Mortandad/Ten Site Canyons Aggregate, identified in Maps 4.3.2-a, 4.3.2-a’, 4.3.2-b, and
4.3.2-b', includes portions of Laboratory TA-05, -35, -52, -60, and -63 and former TA-04. A description of
each TA is provided in Appendix A.

Land use within this aggregate is mainly industrial or reserve. However, Laboratory employees use
portions of the aggregate for recreational hiking primarily during lunch hours.

4.3.2.1 Middle Mortandad/Ten Site Canyons Aggregate, Current State

Map 4.3.2-a shows the legacy waste sites located within the Middle Mortandad/Ten Site Canyons
Aggregate. Legacy waste sites within this aggregate include storage tanks, septic systems, drainlines and
outfalls, sumps, surface disposal areas, storage areas, areas of potential soil contamination, former firing
sites, surface impoundments, two MDAs, a landfill, and a former wastewater treatment facility. A complete
listing of the sites within this aggregate is included in Appendix B, Table B-3.2.

The most significant sources of contamination within this aggregate are potentially contaminated
sediments carried in floodwaters from upstream reaches of Mortandad Canyon and historic releases from
the former TA-35 wastewater treatment plant:

The former TA-35 wastewater-treatment plant [Consolidated Unit 35-003(a)-99 in Appendix C,

Map 11] operated from 1951 until 1963. It consisted of an array of underground waste lines, storage
tanks, and chemical treatment precipitation tanks. The plant treated liquid waste that originated from
TA-35 radiochemistry laboratories and from the operation of radioactive lanthanum-140 hot cells in
Building 35-2. Radioisotopes in the waste include barium-140, lanthanum-140, strontium-89,
strontium-90, and yttrium-90. Two of the plant’s waste lines had direct outfalls into a small tributary of
Ten Site Canyon called Pratt Canyon.

Map 4.3.2-a’ identifies the single operational potential hazard located within the Middle Mortandad/Ten
Site Canyons Aggregate:

e One operating Laboratory NPDES-permitted outfall (03A160) drains into Middle Mortandad/Ten
Site Canyons Aggregate. Outfall 03A160 drains into Ten Site Canyon and is associated with the
Antares Target Hall at TA-35 (Building 35-124).

Buildings located within this aggregate that are not operational potential hazards include buildings and
ancillary structures (not included previously as potential hazards) within TA-05, -35, -52, -60, and -63.
For TA-05, -35, -52, -60, and -63, these include several administrative, technical, and physical-support
buildings and structures. For TA-60, these include multiple transportainers, trailers and storage
buildings, a fuel pumping station, and a pesticide storage facility.

The characterization of the canyons within the Middle Mortandad/Ten Site Canyons Aggregate is
currently in progress. The investigation is addressing sediment, surface water, alluvial groundwater, and
biota potentially impacted by Laboratory legacy waste sites located within the watershed. The objectives
of the investigation include defining the nature and extent of COPCs in sediment, surface water, and
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alluvial groundwater and assessing potential risks to human health and the environment from these
COPCs. The investigation is also addressing the sources, fate, and transport of COPCs in the canyons.

The Laboratory has submitted to NMED both a work plan for the investigation of legacy waste sites
located within the Middle Mortandad/Ten Site Canyons Aggregate and a report documenting the
investigation. The work plan has been approved; the report is currently in the review process.

4.3.2.2 Middle Mortandad/Ten Site Canyon Aggregate, Future State

Map 4.3.2-b represents the future state of the legacy waste sites subject to corrective action in the
Middle Mortandad/Ten Site Canyons Aggregate, reflecting assumptions in the DOE corrective action
plan, applicable DOE site plans, and available municipal-planning documents. Any potential corrective
actions will be conducted to achieve levels protective of human health under industrial or recreational
use as appropriate.

Map 4.3.2-b" shows the potential hazards associated with future operational use of TA-05, -35, -52, -60,
and -63. The Laboratory’s current long-range plan is for TA-05, -35, -52, -60, and -63 to remain under
industrial and reserve use.

4.3.3 Watershed Aggregate 3.3—Lower Mortandad/Cedro Canyons Aggregate

The majority of the Lower Mortandad/Cedro Canyons Aggregate, identified in Maps 4.3.3-a, 4.3.3-a’,
4.3.3-b, and 4.3.3-b’, lies within San lldefonso Pueblo land. The aggregate also includes the entire
southeastern half of the Laboratory’s TA-05. A description of TA-05 is provided in Appendix A.

For Laboratory lands within this aggregate, land use is industrial or reserve. For lands within San
lldefonso Pueblo within this aggregate, land use is residential or recreational. In addition, San lldefonso
Pueblo uses its lands within this aggregate for traditional purposes.

4.3.3.1 Lower Mortandad/Cedro Canyons Aggregate, Current State

Map 4.3.3-a shows the legacy waste sites located within the Lower Mortandad/Cedro Canyons
Aggregate. Legacy waste sites within this aggregate are relatively few in number and include a former
septic system, an outfall, a former firing site, areas of soil potential contamination, and a former neutron
detector calibration chamber. A complete listing of the sites within this aggregate is included in
Appendix B, Table B-3.3.

The most significant sources of contamination within this aggregate are associated with potentially
contaminated sediment carried in floodwaters from upstream reaches of Mortandad Canyon.

The characterization of the canyons within the Lower Mortandad/Cedro Canyons Aggregate is currently in
progress as part of the investigation of Mortandad Canyon. The investigation is addressing sediment,
surface water, alluvial groundwater, and biota potentially impacted by Laboratory legacy waste sites
located within the watershed. The objectives of the investigation include defining the nature and extent of
COPCs in sediment, surface water, and alluvial groundwater and assessing their potential risks to human
health and the environment. The investigation is also addressing the sources, fate, and transport of
COPC:s in the canyons.

Map 4.3.3-a’ indicates that no Laboratory operational potential hazards are located within the Lower
Mortandad/Cedro Canyons Aggregate. The Laboratory has no current operational facilities within this
aggregate, and no Laboratory-permitted outfalls drain into this aggregate.
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4.3.3.2 Lower Mortandad/Cedro Canyons Aggregate, Future State

Map 4.3.3-b represents the future state of the legacy waste sites subject to corrective action in the
Lower Mortandad/Cedro Canyons Aggregate, reflecting assumptions in the DOE corrective action plan,
applicable DOE site plans, and available municipal-planning documents. Generally, any potential
corrective actions will be conducted to achieve levels protective of human health under industrial use.
Because this aggregate is used for recreational and residential as well as industrial purposes, potential
corrective actions may be conducted to achieve levels protective of human health under residential or
recreational uses when appropriate.

Per the schedules in Section XlII of the Consent Order, the Laboratory will submit both a work plan for the
investigation of legacy waste sites located within the Lower Mortandad/Cedro Canyons Aggregate and a
report documenting the investigation.

Map 4.3.3-b’ shows that no potential hazards are associated with the future operational use of TA-05.
Because there are no Laboratory operational facilities currently within this aggregate or planned for the
future, Map 4.3.3-b" shows no change from Map 4.3.3-a". The Laboratory’s current long-range plan is for
TA-05 to remain under industrial and reserve use.

4.3.4 Watershed Aggregate 3.4—Upper Cafiada del Buey Aggregate

The Upper Cafiada del Buey Aggregate, identified in Maps 4.3.4-a, 4.3.4-a’, 4.3.4-b, and 4.3.4-b’,
includes a small portion of San Illdefonso Pueblo and portions of Laboratory TA-05, -46, -51, -52, -54, and
-63 and former TA-04. A description of each TA is provided in Appendix A.

For Laboratory lands within this aggregate, land use is industrial or reserve. For lands within
San lldefonso Pueblo within this aggregate, land use is recreational.

4.3.4.1 Upper Cafiada del Buey Aggregate, Current State

Map 4.3.4-a shows the legacy waste sites located within the Upper Cafiada del Buey Aggregate. Legacy
waste sites within this aggregate include septic systems, drainlines and outfalls, sumps, surface disposal
areas, storage areas, areas of potential soil contamination, and surface impoundments. A complete listing
of the sites within this aggregate is included in Appendix B, Table B-3.4.

No significant sources of contamination are contained within this aggregate.

The portions of TA-05, -51 and -54 that lie within the Upper Cafiada del Buey Aggregate are quite small in
area and contain no Laboratory legacy waste sites or operational facilities. Therefore, these areas are not
potential sources of contaminants for Cafiada del Buey and do not impact the aggregate.

Map 4.3.4-a’" indicates that no Laboratory operational potential hazards are located within the Upper
Cafada del Buey Aggregate. The Laboratory has no current operational facilities within this aggregate,
and no Laboratory NPDES-permitted outfalls drain into this aggregate.

4.3.4.2 Upper Cafiada del Buey Aggregate, Future State

Map 4.3.4-b represents the future state of the legacy waste sites subject to corrective action in the Upper
Cafnada del Buey Aggregate, reflecting assumptions in the DOE corrective action plan, applicable DOE
site plans, and available municipal-planning documents. Any potential corrective actions will be
conducted to achieve levels protective of human health under industrial use.
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The Laboratory has developed a work plan for investigating the Cafiada del Buey canyon system as part
of the work plan for investigating Sandia Canyon and Cafiada del Buey. Data will be collected to assess
current and future risk associated with potentially contaminated sediments and to improve the
understanding of transport processes. Activities will include geomorphic surveys. Analyses will include
radionuclides, inorganic chemicals, and organic chemicals. The investigations also will include sampling
and analyzing alluvial, perched, and regional groundwater and, as necessary, will support ecological risk
assessments and biota sampling and analyses.

Per the schedules in Section XII of the Consent Order, the Laboratory will submit both a work plan for the
investigation of legacy waste sites located within the Upper Cafada del Buey Aggregate and a report
documenting the investigation.

Map 4.3.4-b’ shows that no potential hazards are associated with the future operational use of TA-46, -52,
and -63. Because there are no Laboratory operational facilities currently within this aggregate or planned
for the future, Map 4.3.4-b’ shows no change from Map 4.3.4-a’. The Laboratory’s current long-range plan
is for TA-46, -52, and -63 to remain under industrial and reserve use.

4.3.5 Watershed Aggregate 3.5—Middle Cafiada del Buey Aggregate

The Middle Cafiada del Buey Aggregate, identified in Maps 4.3.5-a, 4.3.5-a’, 4.3.5-b, and 4.3.5-b’,
includes a portion of San lldefonso Pueblo and portions of Laboratory TA-51 and -54. Descriptions of
TA-51 and -54 are provided in Appendix A.

For Laboratory lands within this aggregate, land use is industrial or reserve. For lands within
San lldefonso Pueblo within this aggregate, land use is recreational. In addition, San Ildefonso Pueblo
uses its lands within this aggregate for traditional purposes.

4.3.5.1 Middle Cafiada del Buey Aggregate, Current State

Map 4.3.5-a shows the legacy waste sites located within the Middle Caflada del Buey Aggregate. Legacy
waste sites within this aggregate include a septic system, several storage areas, two MDAs, and areas of
potential soil contamination. A complete listing of the sites within this aggregate is included in Appendix B,
Table B-3.5.

Two of the legacy waste sites located within the Middle Cafiada del Buey Aggregate are formerly used
MDAs (H and L), located at TA-54. The Laboratory maintains fencing and radiological postings around
both MDAs.

MDA H [legacy waste site 54-004 shown in Appendix C, Map 14] is a 0.3-acre site that contains nine
inactive shafts used from 1960 to 1986 for the disposal of Laboratory classified waste such as
weapon-component mockup shapes and detonators. Most of the classified waste disposed of at
MDA H was nonhazardous; however, some of the waste consisted of depleted uranium, fuel
elements, material contaminated with residual plutonium, and high explosives. One shaft, Shaft 9,
received hazardous waste after July 26, 1982, and is therefore an RCRA-regulated unit. Each shaft is
6 ft in diameter and 60 ft deep. The shafts were capped when waste came to within 6 ft of the
surface. Shafts 1 through 8 are capped with 3 ft of crushed tuff followed by 3-ft-thick concrete caps;
shaft 9 is capped solely by a 6-ft-thick layer of concrete. Primary chemicals of potential concern are
tritium and volatile organic compounds. In December of 2000, NMED directed the Laboratory to
prepare a corrective measures study (CMS) plan for MDA H because of NMED’s concern that
hazardous wastes at MDA H may present a future threat to human health and the environment over
the life of the buried wastes. In addition, NMED stated that the requirements for the closure of Shaft 9
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could be met by the corrective measures evaluated in the CMS. Thus, the unit would remain subject
to corrective action along with the other eight shafts. Pursuant to DOE orders, the Laboratory also
addressed the potential for adverse impacts from future releases of radionuclides (tritium) in the
CMS. The CMS plan was approved by NMED in December 2001. The CMS was conducted, a CMS
report was submitted to NMED in May 2003, and a revised CMS report was submitted to NMED in
June 2005.

MDA L (legacy waste site 54-006 in Appendix C, Map 14) consists of 1 inactive subsurface disposal
pit, 3 inactive subsurface treatment and disposal impoundments, and 34 inactive disposal shafts. The
entire fenced surface area of Area L is an active RCRA-permitted hazardous waste unit because of
ongoing permitted waste-management activities at Area L. The subsurface disposal pit received
chemical waste from the late 1950s until December 1978. Initial waste-disposal practices included the
disposal of noncontainerized chemical wastes and liquids in drums without added sorbents. The pit
also was used as an evaporative pit. After reaching capacity, the pit was covered with crushed,
consolidated tuff. The operational dates of the subsurface impoundments vary, but collectively they
operated from January 1979 to June 1985. The subsurface impoundments were used to evaporate
treated salt solutions and electroplating wastes or to treat small quantities of lithium hydride by
reaction with water. All three impoundments have been covered with crushed tuff. The 34 disposal
shafts at MDA L range from 15 ft to 65 ft deep and vary in diameter from 3 ft to 8 ft. The operational
dates of the shafts vary, but collectively the shafts operated from February 1975 to August 1985. The
shafts were used to dispose of containerized and bulk liquid chemical wastes. After reaching
capacity, the shafts were covered with a concrete plug approximately 3 ft thick. Subsurface vapor
contamination at MDA L is well characterized and consists primarily of 1,1,1-trichloroethane and
trichoroethylene. This subsurface contamination continues to be well monitored. An investigation
report describing the characterization of the nature and extent of contamination beneath MDA L was
submitted to NMED on September 13, 2005.

The most significant source of contamination in the canyon within this aggregate is potentially
contaminated sediment carried in floodwaters from upstream reaches of Cafiada del Buey.

Map 4.3.5-a’ identifies the following single operational potential hazard located within the Middle Cafiada
del Buey Aggregate:

e the TA-54 Radioassay and Nondestructive Testing Facility (Building 54-38). This facility is used to
determine the characteristics of packaged transuranic waste.

No Laboratory NPDES-permitted outfalls drain into this aggregate. Buildings located within this aggregate
that are not operational potential hazards include buildings and ancillary structures within TA-51 and -54
(except Building 54-38), including several administrative, technical, and physical-support buildings and
structures (many of which are transportables).

4.3.5.2 Middle Cafiada del Buey Aggregate, Future State

Map 4.3.5-b represents the future state of the legacy waste sites subject to corrective action in the Middle
Cafada del Buey Aggregate, reflecting assumptions in the DOE corrective action plan, applicable DOE
site plans, and available municipal-planning documents. Generally, any potential corrective actions will be
conducted to achieve levels protective of human health under industrial use. However, because a portion
of this aggregate is used for recreational purposes, corrective actions may be conducted to achieve levels
protective of human health under recreational uses when appropriate.

The Laboratory has developed a work plan for investigating the Cafada del Buey canyon system as part
of the work plan for investigating Sandia Canyon and Cafiada del Buey. Data will be collected to assess
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current and future risk associated with potentially contaminated sediments and to improve the
understanding of transport processes. Activities will include geomorphic surveys. Analyses will include
radionuclides, inorganic chemicals, and organic chemicals. The investigations also will include sampling
and analyzing alluvial, perched, and regional groundwater and, as necessary, will support ecological risk
assessments and biota sampling and analyses.

Per the schedules in Section XII of the Consent Order, the Laboratory will submit both a work plan for the
investigation of legacy waste sites located within the Middle Cafiada del Buey Aggregate and a report
documenting the investigation.

Map 4.3.5-b’ shows the potential hazards associated with future operational use of TA-51 and -54. The
Laboratory’s current long-range plan is for TA-51 and -54 to remain under industrial and reserve use.

4.3.6 Watershed Aggregate 3.6—Lower Mortandad/Cafiada del Buey Aggregate

The majority of the Lower Mortandad/Cafiada del Buey Aggregate, identified in Maps 4.3.6-a, 4.3.6-a’,
4.3.6-b, and 4.3.6-b’, lies within San lldefonso Pueblo. The aggregate also includes a small portion of
Laboratory TA-36 (the northeastern corner) and the southeastern portion of TA-54. Descriptions of TA-36
and -54 are provided in Appendix A.

The portion of TA-36 within this aggregate contains no legacy waste sites and no potential hazardous
operational facilities or other potential sources of contamination.

For Laboratory lands within this aggregate, land use is industrial or reserve. For lands within San
lldefonso Pueblo within this aggregate, land use is residential or recreational. In addition, San lldefonso
Pueblo uses its lands within this aggregate for traditional purposes.

4.3.6.1 Lower Mortandad/Cafiada del Buey Aggregate, Current State

The Lower Mortandad/Cafiada del Buey Aggregate, identified in Map 4.3.6-a, contains no legacy waste
sites.

Map 4.3.6-a’ identifies the single operational potential hazard located within the Lower Mortandad/Cafada
del Buey Aggregate:

e the TA-54 Area G’ waste management site. Area G operations include low-level radioactive
waste treatment and disposal; legacy transuranic waste container exhumation, venting, and
storage; the Green-is-Clean Project (identifies wastes that do not contain radionuclides and may
be disposed of as solid waste); and mixed-waste certification for off-site shipment.

No Laboratory NPDES-permitted outfalls drain into this aggregate. Buildings located within this aggregate
that are not operational potential hazards include buildings and ancillary structures within TA-54 (except
buildings within Area G), including several administrative, technical, and physical-support buildings and
structures. No buildings are located within the portion of TA-36 that is located within this aggregate.

" Area G straddles the boundary of two watershed aggregates: the north boundary of the Lower Pajarito Canyon Aggregate and

the south boundary of the Lower Mortandad/Cafiada del Buey Aggregate. The majority of the site is located within the Lower
Pajarito Canyon Aggregate.
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4.3.6.2 Lower Mortandad/Cafiada del Buey Aggregate, Future State

Map 4.3.6-b represents the future state of legacy waste sites subject to corrective action in the Lower
Mortandad/Cafiada del Buey Aggregate. Because there are no legacy waste sites within this aggregate,
Map 4.3.6-b shows no change from Map 4.3.6-a.

The Laboratory has developed a work plan for investigating the Cafada del Buey canyon system as part
of the work plan for investigating Sandia Canyon and Cafiada del Buey. Data will be collected to assess
current and future risk associated with potentially contaminated sediments and to improve the
understanding of transport processes. Activities will include geomorphic surveys. Analyses will include
radionuclides, inorganic chemicals, and organic chemicals. The investigations also will include sampling
and analyzing alluvial, perched, and regional groundwater and, as necessary, will support ecological risk
assessments and biota sampling and analyses.

Per the schedule in the Consent Order and in association with the corrective measure underway at
MDA G, TA-54 Area G will be closed by 2015.

Per the schedules in Section XII of the Consent Order, the Laboratory will submit both a work plan for the
investigation of legacy waste sites located within the Lower Mortandad/Cafada del Buey Aggregate and
a report documenting the investigation.

Map 4.3.6-b’ shows the potential hazards associated with the future operational use of TA-36 and -54.
The Laboratory’s current long-range plan is for TA-36 and -54 to remain under industrial and reserve use.

4.4 The Pajarito Watershed

The Pajarito Watershed, identified in Map 4.0, is a southeast-to-south-trending drainage that originates on
the slopes of the Sierra de los Valles on the eastern boundary of the Valles Caldera National Preserve at
an elevation of 10,440 ft asl. The drainage extends into Forest Service land for 2.9 mi before crossing into
the western boundary of the Laboratory at TA-03, -08, -62, and -69. The drainage extends across the
entire central portion of the Laboratory before crossing the eastern boundaries of TA-36 and -54 and
entering into the community of White Rock (land owned by Los Alamos County and private individuals).
The drainage extends across White Rock for 3.4 mi before joining the Rio Grande at an elevation of

5422 ft asl. The drainage is 15.4 mi long from its headwaters to its confluence with the Rio Grande and
drains an area of 12.8 mi*.

On a regional scale, Pajarito Canyon alternates between perennial and intermittent flow. Springs support
perennial flow in the upper canyon, followed by an intermittent reach to within 0.5 mi west of the
Laboratory boundary. At about 1.0 mi east of the western Laboratory boundary, Homestead Spring
supports another perennial reach for at least several hundred yards, followed by an intermittent and/or
ephemeral reach that extends down to the confluence with Threemile Canyon. East of this confluence,
Pajarito Canyon is ephemeral across Laboratory land and White Rock to a point 0.4 mi upstream from its
confluence with the Rio Grande. At this point, Pajarito Spring (a large perennial spring fed by the regional
aquifer) supports perennial flow for the remainder of the distance to the Rio Grande. In most years,
snowmelt flows in the watershed for periods ranging from a few days to a few weeks. Snowmelt
occasionally extends downstream as far as the confluence with the Rio Grande.

Several hiking trails provide recreational access to the portion of Pajarito Canyon both within the
Laboratory and the community of White Rock. Although the trails on Laboratory lands are restricted to
Laboratory personnel, residents of White Rock have unrestricted access to the portion of the canyon
within White Rock.
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Surface water in the Pajarito Watershed is monitored under the Laboratory’s surface-water monitoring
program. The Laboratory’s site-wide groundwater monitoring program monitors the alluvial and regional
aquifers. Water supply, alluvial, and regional aquifer wells are located in the watershed, but there are no
intermediate wells. In accordance with the Consent Order, the Laboratory submitted an Interim Site-Wide
Groundwater Monitoring Plan to NMED. As part of this process, the Laboratory is continuing to develop a
monitoring well network (which must ultimately be approved by NMED) to be used for the continued
monitoring of groundwater.

The Pajarito Watershed consists of three canyons (Pajarito, Twomile, and Threemile) and the adjacent
mesa tops that drain into these canyons. A brief description of each canyon follows.

Pajarito Canyon originates on the eastern slopes of the Sierra de los Valles in Valles Caldera
National Preserve land at an elevation of 10,440 ft asl. The canyon trends east-southeast across
Valles Caldera National Preserve land for 2.1 mi before crossing into the Santa Fe National Forest.
After passing through 2.9 mi of the Santa Fe National Forest, the canyon enters the western
boundary of the Laboratory along the common boundary of TA-08 and -69. The canyon crosses
through the central portion of the Laboratory, passing through several TAs. It is joined by Twomile
Canyon near the southwestern corner of TA-66 and by Threemile Canyon in the southern portion of
TA-18. Other tributaries on Laboratory lands are the south fork of Pajarito Canyon, also known as
Starmer Gulch, the north Anchor East Basin, also known as Arroyo de LaDelfe, and south Anchor
East Basin. These tributaries are located in TA-08 and -09. After crossing through the Laboratory for
8.9 mi, the canyon enters Los Alamos County land and crosses the community of White Rock for
3.4 mi before reaching the Rio Grande in White Rock Canyon at an elevation of 5422 ft asl. Pajarito
Canyon has a drainage area of 7.0 mi? and a channel length of 15.4 mi.

Streamflow in the canyon is discontinuously perennial in the uppermost and lowermost reaches and
mostly ephemeral and/or intermittent throughout the canyon. Springs are located in upper Pajarito
Canyon on Santa Fe National Forest land and on Laboratory land within the south fork of Pajarito
Canyon and north Anchor East Basin. Springs also are present in TA-18 and in lower Pajarito Canyon
within White Rock Canyon.

No Laboratory NPDES-permitted outfalls drain into Pajarito Canyon. Environmental investigations in
Pajarito Canyon include monitoring that has been conducted since approximately 1970 by the
Laboratory’s Environmental Surveillance Program and documented in annual reports. This program
includes monitoring surface water and sediments in the canyon. In addition, the Laboratory has
conducted numerous investigations in association with the legacy waste sites located in and around
the canyon.

Twomile Canyon originates on the slopes of the Sierra de los Valles in the Santa Fe National Forest
at an elevation of 9822 ft asl. The canyon trends east-southeast for 2 mi across the Santa Fe National
Forest and crosses the western boundary of the Laboratory at the common boundary of TA-62 and
-69. The canyon continues across the Laboratory for 3.2 mi before joining Pajarito Canyon near the
southwestern corner of TA-66 at an elevation of 6940 ft asl. Twomile Canyon has a drainage area of
2.5 mi? and a channel length of 5.2 mi. The canyon consists of several tributaries known as the north,
main, southwest, and southeast forks of Twomile Canyon. Twomile Canyon is adjacent to TA-03, -50,
-55, -58, -59, -62, -64, -66 and -69 and passes through former TA-07.

Streamflow in Twomile Canyon is generally ephemeral and/or intermittent with seasonal springs.

No Laboratory NPDES-permitted outfalls drain into Twomile Canyon, and the Laboratory’s
Environmental Surveillance Program does not conduct sampling in this canyon. The Laboratory has
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conducted numerous investigations in association with the legacy waste sites located in and around
the canyon.

Threemile Canyon originates on Laboratory property in the central portion of TA-14 at an elevation of
7440 ft asl. The canyon trends east-southeast across the Laboratory for 3.4 mi passing through
TA-15, -36, and -06 before joining Pajarito Canyon in the southern portion of TA-18 at an elevation of
6738 ft asl. Threemile Canyon has a drainage area of 1.7 mi* and a channel length of 3.4 mi.

Stream flow in Threemile Canyon generally is ephemeral and/or intermittent with perennial springs
supporting short reaches of perennial flow.

No Laboratory NPDES-permitted outfalls drain into Threemile Canyon, and the Laboratory’s
Environmental Surveillance Program does not conduct sampling in this canyon. The Laboratory has
conducted numerous investigations in association with the legacy waste sites located in and around
the canyon.

4.4.1 Watershed Aggregate 4.1—Twomile Canyon Aggregate

The Twomile Canyon Aggregate, identified in Maps 4.4.1-a, 4.4.1-a’, 4.4.1-b, and 4.4.1-b’, includes Forest
Service land (Santa Fe National Forest) and portions of Laboratory TA-03, -06, -22, 40, -48, -50, -55, -58,
-59, -62, -63, -64, -66, -69, and former TA-07. A description of each TA is provided in Appendix A.

No legacy waste sites and no potential hazardous operational facilities associated with TA-48, -50, or -55
are located within the Twomile Canyon Aggregate.

For Laboratory lands within this aggregate, land use is primarily industrial or reserve, but certain reserve
areas are also used for recreational purposes. For lands within the Santa Fe National Forest within this
aggregate, land use is recreational.

4.4.1.1 Twomile Canyon Aggregate, Current State

Map 4.4.1-a shows the legacy waste sites located within the Twomile Canyon Aggregate. Legacy waste
sites within this aggregate include storage areas, surface disposal areas, landfills, areas of potential soil
contamination, waste lines, sumps, tanks, septic systems, outfalls, an active wastewater treatment
system, firing sites, an MDA, and a former incinerator. A complete listing of the sites within this aggregate
is included in Appendix B, Table B-4.1. No legacy waste sites are present in the portions of TA-48, -55,
-58, -62, -63, and -66 within this aggregate.

Five of the firing sites within the Twomile Canyon Aggregate are listed in Table V-2, Deferred Sites in
Testing Hazard Zones, of the Consent Order (Section IV.A.5). These are legacy waste sites 06-003(a)
and C-06-019, which are part of Consolidated Unit 06-003(a)-99; 06-003(h); and 07-001(c and d), which
are part of Consolidated Unit 07-001(a)-99. Legacy waste site 06-003(h) and Consolidated Units
06-003(a)-99 and 07-001(a)-99 are shown on Map 16 of Appendix C.

No significant sources of contamination from legacy waste sites or operational facilities occur within this
aggregate.

Map 4.4.1-a’ indicates that the Twomile Canyon Aggregate and no Laboratory NPDES-permitted outfalls
drain into this aggregate.
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4.4.1.2 Twomile Canyon Aggregate, Future State

Map 4.4.1-b represents the future state of the legacy waste sites subject to corrective action in the
Twomile Canyon Aggregate, reflecting assumptions in the DOE corrective action plan, applicable DOE
site plans, and available municipal-planning documents. Generally, any potential corrective actions will be
conducted to achieve levels protective of human health under industrial use. However, because a portion
of this aggregate is used for recreational purposes, corrective actions may be conducted to achieve levels
protective of human health under recreational uses when appropriate.

The five legacy waste sites within this aggregate that are active firing sites and listed in Table IV-2,
Deferred Sites in Testing Hazard Zones, of the Consent Order (Section 1V.A.5) will likely remain active
past 2015. These sites will remain under DOE operational control until they become inactive, at which
time they will be investigated and, if appropriate, remediated.

The Laboratory has submitted a work plan for investigating the Pajarito Canyon system. The work plan
was approved by NMED. Data are currently being collected to assess current and future risk associated
with potentially contaminated sediments and to improve the understanding of transport processes.
Activities include geomorphic surveys. Analyses will include radionuclides, inorganic chemicals, and
organic chemicals. The investigations also will include sampling and analyzing perched and regional
groundwater, and, as necessary, will support ecological risk assessments and biota sampling and
analyses.

Per the schedules in Section XII of the Consent Order, the Laboratory will submit both a work plan for the
investigation of legacy waste sites located within the Twomile Canyon Aggregate and a report
documenting the investigation.

Map 4.4.1-b’ shows the potential hazards associated with the future operational use of TA-03, -06, -22,
-40, -48, -50, -55, -58, -59, -62, -63, -64, -66, and -69. The Laboratory’s current long-range plan is for
TA-03, -06, -22, 40, -48, -50, -55, -58, -62, -63, -64, -66, and -69 to remain under industrial and reserve
use and for TA-59 to change from industrial and reserve use to reserve use only. Because no Laboratory
operational potential hazards are currently located within the Twomile Canyon Aggregate or planned for
the future, Map 4.4.1-b’ shows no difference from Map 4.4.1-a".

442 Watershed Aggregate 4.2—Starmer/Upper Pajarito Canyons Aggregate

The Starmer/Upper Pajarito Canyons Aggregate, identified in Maps 4.4.2-a, 4.4.2-a’, 4.4.2-b, and 4.4.2-b’,
includes Forest Service land (Santa Fe National Forest) and portions of Laboratory TA-06, -08, -09, -14,
-15, -18, -22, -36, -40, -46, -51, -54, -66, -67, and -69. A description of each TA is provided in Appendix A.

For Laboratory lands within this aggregate, land use is primarily industrial or reserve. For lands within the
Santa Fe National Forest within this aggregate, land use is recreational.

4.4.2.1 Starmer/Upper Pajarito Canyons Aggregate, Current State

Map 4.4.2-a shows the legacy waste sites located within the Starmer/Upper Pajarito Canyons Aggregate.
Legacy waste sites within this aggregate include storage areas, surface disposal areas, landfills, surface
impoundments, sumps, settling tanks, underground tanks, septic systems, drainlines, outfalls, firing sites,
three MDAs, burn areas, and areas of potential soil contamination. A complete listing of the sites within
this aggregate is included in Appendix B, Table B-4.2.
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No significant sources of contamination from legacy waste sites or operational facilities occur within this
aggregate. No legacy waste sites are present in the portions of TA-06, -14, -15, -18, -36, -46, -51, -66,
-67, and -69 within this aggregate.

Map 4.4.2-a’ shows that a single operational potential hazard is located within the Starmer/Upper Pajarito
Canyons Aggregate:

e TA-08, Radiography Facility, Building 08-120, which has a limited radiography capability.

No Laboratory NPDES-permitted outfalls drain into this aggregate. Buildings located within this aggregate
that are not operational potential hazards include buildings and ancillary structures within TA-06, -08
(except Building 08-120), -09, -14, -15, -18, -22, -36, -40, -46, -51, -54, -66, -67, and -69, including
several administrative, technical, and physical-support buildings and structures. These are

o for TA-08, a high-explosives magazine (Structure 16-32);
o for TA-09, high-explosive process facilities;
o for TA-22, high-explosive storage and process facilities and a shed used for solvent storage; and

o for TA-40, firing sites and high explosives storage magazines.
TA-67 contains no buildings or structures.
4.4.2.2 Starmer/Upper Pajarito Canyons Aggregate, Future State

Map 4.4.2-b represents the future state of the legacy waste sites subject to corrective action in the
Starmer/Upper Pajarito Canyons Aggregate, reflecting assumptions in the DOE corrective action plan,
applicable DOE site plans, and available municipal-planning documents. Generally, any potential
corrective actions will be conducted to achieve levels protective of human health under industrial use.
However, because a portion of this aggregate is used for recreational purposes, corrective actions may
be conducted to achieve levels protective of human health under recreational uses when appropriate.

The Laboratory has submitted a work plan for investigating the Pajarito Canyon system. The work plan
was approved by NMED. Data are currently being collected to assess current and future risk associated
with potentially contaminated sediments and to improve the understanding of transport processes.
Activities include geomorphic surveys. Analyses will include radionuclides, inorganic chemicals, and
organic chemicals. The investigations also will include sampling and analyzing perched and regional
groundwater, and, as necessary, will support ecological risk assessments and biota sampling and
analyses.

Per the schedules in Section XII of the Consent Order, the Laboratory will submit both a work plan for the
investigation of legacy waste sites located within the Starmer/Upper Pajarito Canyons Aggregate and a
report documenting the investigation.

Map 4.4.2-b’ shows the potential hazards associated with the future operational use of TA-06, -08, -09,
-14, -15, -18, -22, -36, -40, -46, -51, -54, -66, -67, and -69. The Laboratory’s current long-range plan is for
these TAs to remain under industrial and reserve use.

4.4.3 Watershed Aggregate 4.3—Threemile Canyon Aggregate

The Threemile Canyon Aggregate, identified in Maps 4.4.3-a, 4.4.3-a’, 4.4.3-b, and 4.4.3-b’, includes
portions of Laboratory TA-14, -15, -18, -36, and -67 and former TA-12. A description of each TA is
provided in Appendix A.
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For Laboratory lands within this aggregate, land use is primarily industrial or reserve.
4.4.3.1 Threemile Canyon Aggregate, Current State

Map 4.4.3-a shows the legacy waste sites located within the Threemile Canyon Aggregate. Legacy waste
sites within this aggregate include storage areas, surface disposal areas, a sump, an underground tank,
septic systems, drainlines, outfalls, several firing sites (both active and inactive), a burn area, a
radiological test site, two firing test shafts, and areas of potential soil contamination. A complete listing of
the sites within this aggregate is included in Appendix B, Table B-4.3. No legacy waste sites are present
in the portion of TA-67 within this aggregate.

One of the legacy waste sites located within the Threemile Canyon Aggregate is an active firing site,
known as the Ector Firing site.

The Ector Firing Site [legacy waste site 15-006(b) in Appendix C, Map 19], located within TA-15, is
used for dynamic radiography of explosion-driven weapons components. This firing site was originally
established in 1973 and used periodically until 1982. The Ector radiography machine was then
constructed at this site, and the site has operated with this machine from the mid-1980s until the
present. Structures associated with the firing site are a firing-point chamber (Structure 15-276), a
multidiagnostic hydrotest building (Building 15-306), and blast protection (Structure 15-319). Materials
used in the tests at this site include uranium, beryllium, lead, and high explosives. Past environmental
surveys at this site include an aerial radiological survey conducted in 1982 that determined
radioactivity to be at background values. A 1991 surface radiation survey identified elevated contact
exposure rates on blast mats and shields and on chunks of uranium in soil. Surface and subsurface
soil samples were collected in 1991 under the Sanitary Wastewater Collection System Project. These
samples determined uranium to be present above background values. Inorganic chemicals did not
exceed background values, and organic chemicals and high explosives were not detected. The Ector
Firing Site is listed in Table 1V-2, Deferred Sites in Testing Hazard Zones, of the Consent Order
(Section IV.A.5).

No significant sources of contamination from legacy waste sites or operational facilities occur within this
aggregate.

Map 4.4.3-a’ indicates that no Laboratory operational potential hazards are located within the Threemile
Canyon Aggregate. The Laboratory has no current operational facilities within this aggregate, and no
Laboratory NPDES-permitted outfalls drain into this aggregate.

4.4.3.2 Threemile Canyon Aggregate, Future State

Map 4.4.3-b represents the future state of the legacy waste sites subject to corrective action in the
Threemile Canyon Aggregate, reflecting assumptions in the DOE corrective action plan, applicable DOE
site plans, and available municipal-planning documents. Any potential corrective actions will be
conducted to achieve levels protective of human health under industrial uses.

The active Ector Firing Site [legacy waste site 15-006(b)], which is listed in Table V-2, Deferred Sites in
Testing Hazard Zones, of the Consent Order (Section IV.A.5) will likely remain active past 2015. This site
will remain under DOE operational control until it becomes inactive, at which time it will be investigated
and, if appropriate, remediated.

The Laboratory submitted a work plan for investigating the Pajarito Canyon system. The work plan was
approved by NMED. Data are currently being collected to assess current and future risk associated with
potentially contaminated sediments and to improve the understanding of transport processes. Activities
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include geomorphic surveys. Analyses will include radionuclides, inorganic chemicals, and organic
chemicals. The investigations also will include sampling and analyzing perched and regional
groundwater, and, as necessary, will support ecological risk assessments and biota sampling and
analyses.

Per the schedules in Section XII of the Consent Order, the Laboratory will submit both a work plan for the
investigation of legacy waste sites located within the Threemile Canyon Aggregate and a report
documenting the investigation.

Map 4.4.3-b’ shows that no potential hazards are associated with the future operational use of TA-14, -15,
-18, -36, and -67. Because there are no Laboratory operational facilities currently within this aggregate or
planned for the future, Map 4.4.3-b’ shows no change from Map 4.4.3-a’. The Laboratory’s current long-
range plan is for TA-14, -15, -18, -36, and -67 to remain under industrial and reserve use.

4.4.4 Watershed Aggregate 4.4—Lower Pajarito Canyon Aggregate

The Lower Pajarito Canyon Aggregate, identified in Maps 4.4.4-a, 4.4.4-a’, 4.4.4-b, and 4.4.4-b’, includes
a portion of the White Rock community (land owned by Los Alamos County and private individuals) and
portions of Laboratory TA-18, -36, -54 and former TA-27. A description of each TA is provided in
Appendix A.

For Laboratory lands within this aggregate, land use is primarily industrial or reserve. For White Rock
Community lands within this aggregate, land use is residential and recreational.

4.4.4.1 Lower Pajarito Canyon Aggregate, Current State

Map 4.4.4-a shows the legacy waste sites located within the Lower Pajarito Canyon Aggregate. Legacy
waste sites within this aggregate include storage areas, sumps, aboveground and underground tanks,
septic systems, drainlines, outfalls, former firing sites and mortar impact areas, one MDA, areas of
potential soil contamination, and a former sanitary wastewater treatment system. A complete listing of the
sites within this aggregate is included in Appendix B, Table B-4.4. No legacy waste sites are present in
the portion of TA-36 within this aggregate.

One of the legacy waste sites located within the Lower Pajarito Canyon Aggregate is formerly used
MDA G, located at TA-54. The Laboratory maintains fencing and radiological postings around this MDA.

MDA G [Consolidated Unit 54-013(b)-99 in Appendix C, Map 18] consists of inactive subsurface units
within TA-54 Area G that no longer receive waste. Portions of MDA G began operation in 1957. DOE
initially authorized MDA G for the disposal of low-level radioactive waste and for the temporary
placement of transuranic waste. In 1974, MDA G began receiving retrievable transuranic and mixed
transuranic waste. MDA G ceased receiving wastes in 1997. Sampling of sediment and surface water
runoff downgradient from MDA G has been part of the Laboratory’s environmental surveillance
activities since 1982. Data indicate low levels of tritium, plutonium, and cesium at concentrations
above background levels but below soil-screening levels. MDA G has undergone intense scrutiny as
both a permitted RCRA storage facility and as an authorized DOE low-level waste disposal facility. In
addition, MDA G has undergone intensive investigation as a legacy waste cleanup site. Site
characterization to determine the nature and extent of contaminants beneath MDA G was completed
in 2005, and an investigation report was submitted to NMED in September 2005. The MDA is known
to have subsurface vapor-phase plumes of volatile organic compounds and tritium, but no other
releases have been found in the subsurface.
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The most significant source of contamination in the canyon within this aggregate resulted from discharges
from the TA-18 former wastewater-treatment plant:

Former TA-18 Sanitary Wastewater-Treatment System [Consolidated Unit 18-001(a)-00 in Appendix
C, Map 18] consists of legacy waste sites 18-001(a) and 18-001(b), which comprised the sanitary
wastewater system for the central part of TA-18 [excluding Critical Assembly Storage Areas (CASAS)
1, 2, and 3] from before 1969 until 1992, when a new sewage treatment plant at TA-46 went into
service. Liquid waste that discharged into this system consisted of sanitary sewage, wash water from
laboratory industrial drains and sinks, and photochemical wastes. Legacy waste site 18-001(a) is the
location of two historic sanitary sewage lagoons, the associated sewer line, and outfall. Legacy waste
site 18-001(b) consists of drainlines that carried sanitary wastewater from TA-18 buildings to lagoons
that discharged the wastewater to a former NPDES-permitted outfall in Pajarito Canyon. The
Laboratory conducted a voluntary corrective action at legacy waste site 18-001(a) in 1995. Although
no RCRA-regulated potential contaminants presented a health risk, the voluntary corrective action
was performed to eliminate any health or safety hazard from non-RCRA constituents in the lagoons.
The concrete portion of the berms was left intact and the asphalt portion was bulldozed into the
lagoons as fill material. Clean fill dirt was brought from another location to complete filling the
lagoons. The area was graded to match the surrounding area and was seeded with native grasses.
The voluntary corrective action report recommended no further action for the site. The Laboratory
conducted an expedited cleanup at legacy waste site 18-001(b) in 1995. The cleanup consisted of
pouring approximately 1 yd® of concrete into the bottom of each manhole to plug the inlet and outlet
portions of the sewer line at each manhole. The top portion of each manhole was removed; checked
for radionuclides; and disposed of, following appropriate regulations. Open excavations were
backfilled with soil and graded to blend the backfill with the surrounding terrain. The areas were
reseeded with native grasses. The expedited cleanup report recommended no further action.

Map 4.4.4-a’ identifies the operational potential hazards located within the Lower Pajarito Canyon
Aggregate. These are

e The TA-18 CASA 1 (Building 18-23), which is used for the remote assembly of critical
experiments; and

e The TA-54 Area G® waste-management site, where operations include low-level radioactive
waste treatment and disposal; legacy transuranic waste container exhumation, venting, and
storage; the Green-is-Clean Project (identifies wastes that do not contain radionuclides and may
be disposed of as solid waste); and mixed-waste certification for off-site shipment.

No Laboratory NPDES-permitted outfalls drain into this aggregate. Buildings located within this aggregate
that are not operational potential hazards include buildings and ancillary structures (not previously
mentioned) within TA-18, -36, and -54, including several administrative, technical, and physical-support
buildings and structures. For TA-18, these include the Accelerator Development Laboratory

(Building 18-227) and a storage shed used to store beryllium. For TA-36, these include high-explosive
storage and testing areas.

® Area G straddles the boundary of two watershed aggregates: the north boundary of the Lower Pajarito Canyon Aggregate and

the south boundary of the Lower Mortandad/Cafiada del Buey Aggregate. The majority of the site is located within the Lower
Pajarito Canyon Aggregate.
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4.4.4.2 Lower Pajarito Canyon Aggregate, Future State

Map 4.4.4-b represents the future state of the legacy waste sites subject to corrective action in the Lower
Pajarito Canyon Aggregate, reflecting assumptions in the DOE corrective action plan, applicable DOE site
plans, and available municipal-planning documents. Generally, any potential corrective actions will be
conducted to achieve levels protective of human health under industrial use. However, because a portion
of this aggregate is used for recreational and residential purposes, corrective actions may be conducted
to achieve levels protective of human health under residential or recreational uses when appropriate.

The Laboratory has submitted a work plan for investigating the Pajarito Canyon system. The work plan
was approved by NMED. Data are currently being collected to assess current and future risk associated
with potentially contaminated sediments and to improve the understanding of transport processes.
Activities include geomorphic surveys. Analyses will include radionuclides, inorganic chemicals, and
organic chemicals. The investigations also will include sampling and analyzing perched and regional
groundwater, and, as necessary, will support ecological risk assessments and biota sampling and
analyses.

Per the schedule in the Consent Order and in association with the corrective measure underway at
MDA G, TA-54 Area G must and will be closed by 2015.

Per the schedules in Section XlI of the Consent Order, the Laboratory will submit both a work plan for the
investigation of legacy waste sites located within the Lower Pajarito Canyon Aggregate and a report
documenting the investigation. Prior to the completion of corrective actions at MDA G and the closure of
Area G, the legacy waste disposition project will complete the characterization and shipment of TRU
waste in storage, the retrieval and shipment of retrievable TRU waste, and the treatment and disposal of
remaining legacy mixed low-level waste.

Map 4.4.4-b" shows the potential hazards associated with the future operational use of TA-18, -36, and
-54. The Laboratory’s current long-range plan is for these TAs to remain under industrial and reserve use.

4.5 The Water Canyon/Cafion de Valle Watershed

The Water Canyon/Cafion de Valle Watershed, identified in Map 4.0, is an east-to-southeast trending
drainage that originates on the eastern slopes of the Sierra de los Valles in the Valles Caldera National
Preserve at an elevation of 10,380 ft asl. The watershed remains on the Valles Caldera National Preserve
for 0.4 mi, then passes through 2.8 mi of the Santa Fe National Forest before it crosses into the
Laboratory at the western boundary of TA-16. The drainage extends east/southeast 9.7 mi across the
entire Laboratory before it crosses into the community of White Rock. The drainage passes through
White Rock for 0.5 mi before joining the Rio Grande at an elevation of 5427 ft asl. The drainage extends
13.8 mi from its headwaters to its confluence with the Rio Grande, draining an area of 19 mi-.

The Water Canyon/Cafion de Valle Watershed consists mainly of occasional perennial reaches arising
from springs that occur in the upper reaches of the watershed; however, Potrillo and Fence Canyons are
entirely ephemeral in character.

Surface water in the Water Canyon/Cafion de Valle Watershed is monitored under the Laboratory’s
surface-water monitoring program. The Laboratory’s site-wide groundwater monitoring program monitors
the alluvial and regional aquifers. Alluvial, regional aquifer, and intermediate wells are located in the
watershed, but there are no water supply wells. In accordance with the Consent Order, the Laboratory
submitted an Interim Site-Wide Groundwater Monitoring Plan to NMED. As part of this process, the
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Laboratory is continuing to develop a monitoring well network (which must ultimately be approved by
NMED) to be used for the continued monitoring of groundwater.

Currently, hiking trails provide recreational access to the portion of the drainage west of the Laboratory
boundary on Forest Service land. Local residents and Laboratory employees use this area for activities
such as hiking, biking, jogging, and camping.

The Water Canyon/Cafion de Valle Watershed is important to the Laboratory’s Environmental Programs
for the following reasons:

e High explosives and other contaminants detected in springs, alluvial groundwater, and perched
groundwater exceed EPA health advisory levels.

e The amount and distribution of contaminants contained in the watershed.

The Water Canyon/Cafion de Valle Watershed includes numerous sites that have been used for testing
and developing weapons components. Several of these sites have been inactive since the early 1950s,
while others remain in use. Potential contaminant releases into the drainage as a result of these
operations include high explosives, organic chemicals, radionuclides, and metals. Elevated
concentrations of barium and high-explosive compounds have been measured in sediment and surface
water in the watershed. The Laboratory has begun to characterize the nature and extent of contamination
in sediments, surface water, and alluvium along the canyons. This characterization will supplement
aggregate-specific investigations and corrective actions to ensure a future state that is sustainably
protective of humans and sensitive ecosystem habitats.

The Water Canyon/Cafion de Valle Watershed consists of five canyons (Water, de Valle, Potrillo, Fence,
and Indio) and the adjacent mesa tops that drain into these canyons. A brief description of each of these
canyons follows:

Water Canyon originates west of the Laboratory on the eastern slopes of the Sierra de Los Valles in
the Santa Fe National Forest at an elevation of 9943 ft asl. The canyon extends east-southeast 2.6 mi
across the Santa Fe National Forest before crossing into the Laboratory at the western boundary of
TA-16. The canyon extends east-southeast across the entire Laboratory and is joined by Cafion de
Valle and Potrillo Canyon just before it crosses into the community of White Rock. The canyon
extends through White Rock for 0.5 mi before reaching the Rio Grande at an elevation of 5427 ft asl.
Water Canyon has a channel length of 13.8 mi and a drainage area of 8.8 mi”. The canyon passes
through Laboratory TA-15, -16, -36, -37, -68, and -71. In addition, some TA-11 and -49 sites are
associated with the canyon. The canyon includes a small tributary, S-Site Canyon, which originates in
TA-16 and joins Water Canyon just above its confluence with Cafion de Valle. S-Site Canyon has a
channel length of 2.1 mi, a drainage area of 0.8 mi?, and contains one spring (Martin Spring).

On a regional scale, Water Canyon is an interrupted stream. Several perennial springs are located in
the upper reaches of Water Canyon and Cafion de Valle (the major subdrainage to Water Canyon).
Streamflow is ephemeral over most of the canyon passing through Laboratory property. Several
perennial springs are located in upper Water Canyon in the Santa Fe National Forest, including
Armistead Spring and American Spring. These springs result in perennial reaches. A small perennial
spring in lower Water Canyon, below the confluence with Potrillo Canyon, supports a very short
perennial reach. Snowmelt seldom extends downstream as far as the Laboratory boundary. Some
anthropogenic flow occurs in Water Canyon from near the southwest boundary of the Laboratory to
the confluence with Cafion de Valle. The anthropogenic flow results from discharges from the Water
Canyon gallery, which is located in Water Canyon west of Laboratory. Two active NPDES-permitted
outfalls drain into the lower reaches of Water Canyon. NPDES-permitted outfall 03A028 is associated
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with a power-control building and cooling tower at TA-15. NPDES-permitted outfall 03A185 is
associated with the Dual-axis Radiographic/Radiography Hydrotest (DARHT) facility, also located at
TA-15.

Environmental monitoring has been conducted in Water Canyon by the Laboratory’s Environmental
Surveillance Program and documented in annual reports. This program includes monitoring surface
water and sediments in the canyon as well as spring and runoff sampling. In addition, the Laboratory
has conducted numerous investigations and remedial actions in association with the legacy waste
sites located in and around the canyon.

Carfion de Valle originates west of the Laboratory, on the eastern slopes of the Sierra de Los Valles in
the Valles Caldera National Preserve at an elevation of 10,389 ft asl. The canyon extends east-
southeast for 0.4 mi, crosses into the Santa Fe National Forest and continues east-southeast for

2.8 mi before entering the Laboratory at the western boundary of TA-16. The canyon extends east-
southeast across the entire length of TA-16 to its eastern boundary, where it turns south, straddling
the boundary between TA-15 and -37 for 0.8 mi before eventually joining Water Canyon at the
juncture of TA-15, -37, and -49 at an elevation of 6812 ft asl. Cafion de Valle has a channel length of
7.5 mi and