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Upper Sandia Canyon Aggregate Area Investigation Work Plan, Revision 1

EXECUTIVE SUMMARY

The Upper Sandia Canyon Aggregate Area is located in Technical Area 03 (TA-03), TA-60, and TA-61 at
Los Alamos National Laboratory. The Upper Sandia Canyon Aggregate Area consists of 180 solid waste
management units (SWMUSs) and areas of concern (AOCs). TA-03 contains 153 SWMUs and AOCs;

75 sites have been approved for no further action (NFA) or have received a certificate of completion, and
78 sites will be investigated as part of this work plan. TA-60 contains 18 SWMUs and AOCs; 11 sites
have been approved for NFA, and 7 sites will be investigated as part of this work plan. TA-61 contains

9 SWMUs and AOCs; 5 sites have been approved for NFA, and 4 sites will be investigated as part of this
work plan. This investigation work plan identifies and describes the activities needed to complete the
investigation of the remaining 89 SWMUs and AOCs. Details of previous investigations and analytical
results for the 89 sites included in this work plan are provided in the historical investigation report for
Upper Sandia Canyon Aggregate Area.

The sampling strategy proposed in this work plan will be integrated with the data results of the

Sandia Canyons investigations to assess potential contaminant migration from sites within the

Upper Sandia Canyon Aggregate Area. Additional data collected in Sandia Canyon under the

Federal Facility Compliance Agreement/Administrative Order, Multi-Sector General Permit, and the
Interim Facility-Wide Groundwater Monitoring Plan also will be used in assessing potential contaminant
migration from the Upper Sandia Canyon Aggregate Area sites. All integrated results relevant to

Upper Sandia Canyon Aggregate Area sites will be included in the report to be submitted following
execution of this work plan.

The objective of this work plan is to evaluate the historical data and, based on that evaluation, to propose
additional sampling as necessary to define the nature and extent of contamination associated with the
SWMUs and AOCs within the Upper Sandia Canyon Aggregate Area.
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Upper Sandia Canyon Aggregate Area Investigation Work Plan, Revision 1

1.0 INTRODUCTION

Los Alamos National Laboratory (LANL or the Laboratory) is a multidisciplinary research facility owned by
the U.S. Department of Energy (DOE) and managed by Los Alamos National Security, LLC. The
Laboratory is located in north-central New Mexico approximately 60 mi northeast of Albuquerque and

20 mi northwest of Santa Fe. The Laboratory site covers 40 mi? of the Pajarito Plateau, which consists of
a series of fingerlike mesas separated by deep canyons containing perennial and intermittent streams
running from west to east. Mesa tops range in elevation from approximately 6200 and 7800 ft above
mean sea level. The Upper Sandia Canyon Aggregate Area is shown in Plate 1.

The solid waste management units (SWMUSs), areas of concern (AOCs), and consolidated units
addressed in this investigation work plan are potentially contaminated with both hazardous and
radioactive components. The New Mexico Environment Department (NMED), pursuant to the New Mexico
Hazardous Waste Act, regulates cleanup of hazardous wastes and hazardous constituents. DOE
regulates cleanup of radioactive contamination, pursuant to DOE Order 5400.5, “Radiation Protection of
the Public and the Environment,” and DOE Order 435.1, “Radioactive Waste Management.” Information
on radioactive materials and radionuclides, including the results of sampling and analysis of radioactive
constituents, is voluntarily provided to NMED in accordance with DOE policy.

Corrective actions at the Laboratory are subject to the March 1, 2005, Compliance Order on Consent
(the Consent Order). This work plan describes work activities that will be executed and completed in
accordance with the Consent Order.

1.1 Work Plan Overview

The Upper Sandia Canyon Aggregate Area SWMUs and AOCs are located in Technical Area 03 (TA-03),
TA-60 and TA-61 of the Laboratory with a total of 180 sites (Plate 1). Historical details of previous
investigations and data for these sites are provided in the historical investigation report (HIR) for Upper
Sandia Canyon Aggregate Area (LANL 2008, 100693). TA-03 contains 153 SWMUs and AOCs; 75 sites
have been approved for no further action (NFA) or have received a certificate of completion, and 78 sites
will be investigated as part of this work plan. TA-60 contains 18 SWMUs and AOCs; 11 sites have been
approved for NFA, and 7 sites will be investigated as part of this work plan. TA-61 contains 9 SWMUs and
AOCs; 5 sites have been approved for NFA, and 4 sites will be investigated as part of this work plan
(Table 1.1-1). Of the 180 sites, 91 have been investigated and/or remediated and approved for NFA
status (NFA-approval documents are referenced in Table 1.1-1); these 91 sites are described in the HIR
and are not discussed further in this work plan. This work plan addresses the remaining 89 sites using the
information from previous field investigations or removal actions to evaluate current conditions at each
site.

Section 2 presents the general site information, operational history, and the preliminary conceptual site
model of the Upper Sandia Canyon Aggregate Area. General site conditions are presented in section 3.
Section 4 provides summaries of previous investigations and data collected and presents the scope of
proposed activities for each site. The sites within the Upper Sandia Canyon Aggregate Area are
widespread; therefore, they are organized by TA. Each TA subsection includes background information
on operational history; summary of releases; and current site use, and status of the sites in the TAs.
Section 5 provides investigation methods for proposed field activities. Ongoing monitoring and sampling
programs in the Upper Sandia Canyon Aggregate Area are presented in section 6. Section 7 is an
overview of the anticipated schedule of the investigation and reporting activities. The references cited in
this report and the map data sources are provided in section 8. Appendix A of this work plan includes a

EP2008-0388 1 July 2008



Upper Sandia Canyon Aggregate Area Investigation Work Plan, Revision 1

list of acronyms and abbreviations, a glossary, and metric conversion and data qualifier definitions tables.
Appendix B describes the management of investigation-derived waste (IDW).

To simplify the discussion of this complex site, the Upper Sandia Canyon Aggregate Area figures were
divided into smaller areas. Figure 1.1-1 presents an overview of the Upper Sandia Canyon Aggregate
Area and provides a key for the specific areas covered by each of the figures.

1.2 Work Plan Objectives
The objective of this work plan is to determine the nature and extent of releases from the 89 sites.
To accomplish this objective, this work plan

e presents historical and background information on the sites;
e describes the rationale for proposed data collection activities; and

e identifies and proposes appropriate methods and protocols for collecting, analyzing, and
evaluating data to characterize these sites.

2.0 BACKGROUND
2.1 General Site Information

TA-03 occupies a large area located near the western end of South Mesa between Los Alamos Canyon
to the north and Twomile Canyon to the south. Sandia and Mortandad Canyons originate within TA-03
and divide the eastern two-thirds of the area into finger-like projections. The middle mesa where most of
TA-03 is located is called Sigma Mesa (LANL 1999, 064617, p. 2-11). TA-03 contains most of the
Laboratory’s administrative buildings and public and corporate access facilities. In addition, TA-03 houses
several Laboratory activities such as experimental sciences, special nuclear materials,
theoretical/computations, and physical support operations.

TA-60, also known as Sigma Mesa Site, was created from the eastern portion of TA-03 and lies on the
finger-like mesa, Sigma Mesa, between Sandia and Mortandad Canyons. All buildings at TA-60 are
located on the western end of the mesa and contain Laboratory support and maintenance operations and
subcontractor-service facilities. The Nevada Test Site (NTS) Test Fabrication Facility; the NTS test tower
(buildings 60-0017 and 60-0018); several small abandoned experimental areas including a solar pond
and a test drill hole, and storage sites for pesticides, topsoil, and recyclable asphalt are also located at
TA-60 (LANL 1999, 064617, p. 2-25).

TA-61 was also created from a portion of TA-03 and is bounded on the north by Los Alamos Canyon and
on the south by Sandia Canyon (LANL 1999, 064617, p. 2-27). TA-61 contains physical support and
infrastructure facilities, including the Los Alamos County landfill, sewer pump stations, a radio shop,
general storage sheds, a blower house, a private batch concrete batch plant, a Laboratory-operated
asphalt batch plant, and general warehouse storage for maintenance activities. A small parcel of private
property, the Royal Crest Manufactured Home Community, is surrounded by TA-61. The Los Alamos
County landfill occupies most of TA-61. The landfill was created in 1974 when large trenches and
disposal areas were excavated from the north wall of Sandia Canyon.
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2.2 Operational History

In the early 1950s, operational facilities from TA-01 (located in the Los Alamos townsite) were relocated
to TA-03. Early TA-03 facilities included the Van de Graaff accelerator building, a laboratory and support
structures; the communications building; the Chemistry and Metallurgy Research Building; the general
and chemical warehouses; the cryogenics laboratory; the administration building; the Sigma Building, a
fire house, and the physics building. Additional new building construction continued through the 1960s
and 1970s, when storage areas, shops, office buildings, a wastewater treatment plant (WWTP), a cement
batch plant, and other transportable structures were added.

A solar pond was built in the 1970s on the eastern end of Sigma Mesa to test the feasibility of reducing
the volume of low-level radioactive wastewater from TA-50. The experiment was unsuccessful, and the
pond was abandoned. A mobile equipment repair shop and warehouse were built at TA-03 in 1972.
Support structures for these facilities included automotive repair, a gas station, and a steam-cleaning
facility surrounding the repair shop and warehouse. The Oppenheimer Study Center was constructed in
1977, and an annex was added to the administration building in 1981. In 1979, a geothermal test well was
drilled at the eastern end of Sigma Mesa. The site was not suitable for geothermal development, and the
experiment was terminated. A small pesticide storage shed was assembled in 1984 just east of the test
rack assembly enclosure, and other areas on the mesa were historically designated as storage sites
(LANL 1999, 064617, p. 2-25). A test rack facility was built in 1985 to assemble racks for use in
underground testing of nuclear devices at NTS. A computer laboratory and several centers for various
scientific activities were built during the 1990s (LANL 1999, 064617, p. 2-11), and very recently the
National Security Sciences Building and the Strategic Computing Complex were built at TA-03.

TA-60 and TA-61 were created in 1989 when the Laboratory redefined its technical areas. As part of this
effort, a portion of TA-03 was redesignated to TA-60, and a portion of TA-00 was redesignated to TA-61.
TA-60 and TA-61 are relatively small sites that house physical support and maintenance operations
structures. In addition, TA-61 contains the Los Alamos County landfill, which accepts nonhazardous
waste from County residents and the Laboratory. This landfill is currently being closed under Resource
Conservation and Recovery Act (RCRA) Subtitle D but some active cells continue to accept waste.

2.3 Conceptual Site Model

The sampling proposed in this plan uses a conceptual site model to predict areas of potential
contamination and allow for adequate characterization of these areas. A conceptual site model describes
potential contaminant sources, transport mechanisms, and receptors.

2.3.1 Potential Contaminant Sources

Releases at sites within Upper Sandia Canyon Aggregate Area may have occurred as a result of air
emissions or effluent discharges. Previous sampling results indicate contamination from inorganic
chemicals, organic chemicals, and radionuclides (LANL 2007, 098955). Additional sampling is needed to
determine the nature and extent of contamination.

2.3.2  Potential Contaminant Transport Mechanisms
Current potential transport mechanisms that may lead to exposure include

o dissolution and/or particulate transport of surface contaminants during precipitation and runoff
events,

EP2008-0388 3 July 2008



Upper Sandia Canyon Aggregate Area Investigation Work Plan, Revision 1

e airborne transport of contaminated surface soil,

e continued dissolution and advective/dispersive transport of chemical contaminants contained in
subsurface soil and tuff as a result of past operations,

¢ disturbance of contaminants in shallow soil and subsurface tuff by Laboratory operations, and

e disturbance and uptake of contaminants in shallow soil by plants and animals.

2.3.3  Potential Receptors and Pathways
Potential receptors and pathways may include

e Laboratory workers and

e plants and animals both on-site and in areas immediately surrounding the sites.

2.3.4  Cleanup Standards

As specified in Section VII.B.1 of the Consent Order, screening levels will be used as soil cleanup levels
unless they are determined to be impracticable or unless values do not exist for the current and
reasonably foreseeable future land use. Soil screening levels for an industrial worker scenario are
presented in Table 2.3-1 for previously detected inorganic and organic chemicals. The screening action
levels for industrial worker scenario are also provided in Table 2.3-1 for previously detected radionuclides.

2.4 Data Overview

Samples from previous investigations were analyzed for inorganic chemicals, organic chemicals, and/or
radionuclides either by the Chemical Sciences and Technology (CST) Division at the Laboratory, by off-
site fixed laboratories, or by both. Data obtained at CST Division laboratories are screening-level-quality
data and are used only to select sampling locations and analytical suites. Data obtained from off-site fixed
laboratories (i.e., decision-level data) are discussed for each site where data are available.

Concentrations of inorganic chemicals are compared with background values (BVs) and ranges of
background concentrations (LANL 1998, 059730). Concentrations of detected organic chemicals are
presented. Activities of detected radionuclides are compared with BVs or fallout values (FVs) and the
ranges of the background/fallout activities for radionuclides (LANL 1998, 059730). These data are
summarized in the HIR (LANL 2007, 098955).

This work plan summarizes the available data to determine whether the nature and extent of
contamination are defined for each site. In addition, this work plan proposes sampling activities and
analytical suites for those sites at which the nature and extent of contamination have not been defined.
Sampling intervals are described for all proposed samples, but the volume of sample material collected is
not defined because it depends on the type of material being sampled, recovery, and amount of material
required for the analyses requested.
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3.0 SITE CONDITIONS
3.1 Surface Conditions
3.1.1 Soil

Soil on the Pajarito Plateau was initially mapped and described by Nyhan et al. (1978, 005702). The soil
on the slopes between the mesa tops and canyon floors was mapped as mostly steep rock outcrops
consisting of approximately 90% bedrock outcrop and patches of shallow, weakly developed colluvial soil.
South-facing canyon walls generally are steep and usually have shallow soil in limited, isolated patches
between rock outcrops. In contrast, the north-facing canyon walls generally have more extensive areas of
shallow, dark-colored soil under thicker forest vegetation. The canyon floors generally contain poorly
developed, deep, well-drained soil on floodplain terraces or small alluvial fans (Nyhan et al. 1978,
005702).

The soil on the mesa top in the Upper Sandia Canyon Aggregate Area belongs generally to the Hackroy
series and the Carjo series (Nyhan et al. 1978, 005702). Hackroy soil consists of very shallow to shallow,
well-drained, and moderately developed soil with an A-B horizon sequence. Soil textures can range from
sandy loams to clay loams. The Carjo series consists of moderately deep, well-drained, and moderately
developed soil with an A-B-C horizon sequence. The soil textures of the Carjo series can be very fine
sandy loams. The parent material of the soil may range from Bandelier Tuff to sequences of
alluvium/colluvium interstratified with moderately developed to well-developed buried soil. Typical profiles
of the soil found at the Upper Sandia Canyon Aggregate Area are shown in Figure 3.1-1.

A majority of the natural mesa-top surface soil has been altered by anthropogenic activities. Excavation
and fill, paved roads, parking lots, landscaped areas, and buildings have changed the natural soll
landscape considerably.

3.1.2 Surface Water

Most surface water in the Los Alamos area occurs as ephemeral, intermittent, or interrupted streams in
canyons cut into the Pajarito Plateau. Springs on the flanks of the Jemez Mountains, west of the
Laboratory’s western boundary, supply flow to the upper reaches of Cafion de Valle and to Guaje,

Los Alamos, Pajarito, and Water Canyons (Purtymun 1975, 011787; Stoker 1993, 056021). These
springs discharge water perched in the Bandelier Tuff and Tschicoma Formation at rates from 2 to

135 gal./min (Abeele et al. 1981, 006273). The volume of flow from the springs maintains natural
perennial reaches of varying lengths in each of the canyons.

The mesa-top portion of the Upper Sandia Canyon Aggregate Area is currently an industrially developed
area. Perennial stream flow and saturated alluvial aquifer conditions occur in the upper and middle
portions of the canyon system. A wetland of approximately 7 acres has developed as a result of effluent
discharge. The only known perennial spring in the watershed, Sandia Spring, is located in lower

Sandia Canyon near the Rio Grande (LANL 2007, 096665).

3.1.3 Land Use

Currently, land use of the Upper Sandia Canyon Aggregate Area is industrial. The TAs comprise the core
operational and administrative complex of the Laboratory. The area is highly developed with numerous
office and Laboratory buildings, utilities, parking facilities, roads, and other paved areas. Most of TA-03 is
located on the mesa top west of Sandia Canyon and most of TA-60 and TA-61 are located on the mesa
top east of Sandia Canyon (Plate 1).
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3.2 Subsurface Conditions
3.2.1 Anticipated Stratigraphic Units

The stratigraphy of the Upper Sandia Canyon Aggregate Area is summarized in this section. Additional
information on the geologic setting of the area and information on the Pajarito Plateau can be found in the
Laboratory’s Hydrogeologic Workplan (LANL 1998, 059599).

The bedrock at or near the surface of the mesa top is the Bandelier Tuff. There are approximately 1250 ft
of volcanic and sedimentary materials between any potential contaminant-bearing units at the mesa
surface and the regional aquifer. The stratigraphic units that may be encountered during investigation of
the Upper Sandia Canyon Aggregate Area are described briefly in the following sections. The
descriptions begin with the oldest (deepest) and proceed to the youngest (topmost).

The Bandelier Tuff

The Bandelier Tuff consists of the Otowi and Tshirege Members, which are stratigraphically separated in
many places by the tephras and volcaniclastic sediment of the Cerro Toledo interval. The Bandelier Tuff
was emplaced during cataclysmic eruptions of the Valles Caldera between 1.61 and 1.22 million yr ago.
The tuff is composed of pumice, minor rock fragments, and crystals supported in an ashy matrix. It is a
prominent cliff-forming unit because of its generally strong consolidation (Broxton and Reneau 1995,
049726).

Otowi Member. Griggs and Hem (1964, 092516), Smith and Bailey (1966, 021584), Bailey et al. (1969,
021498), and Smith et al. (1970, 009752) describe the Otowi Member. It consists of moderately
consolidated (indurated), porous, and nonwelded vitric tuff (ignimbrite) that forms gentle colluvium-
covered slopes along the base of canyon walls. The Otowi ignimbrites contain light gray to orange pumice
that is supported in a white to tan ash matrix (Broxton et al. 1995, 050121; Broxton et al. 1995, 050119;
Goff 1995, 049682). The ash matrix consists of glass shards, broken pumice, and crystal fragments, and
fragments of perlite.

The Guaje Pumice Bed. The Guaje Pumice Bed occurs at the base of the Otowi Member, making a
significant and extensive marker horizon. The Guaje Pumice Bed (Bailey et al. 1969, 021498; Self et al.
1986, 021579) contains well-sorted pumice fragments whose mean size varies between 0.8 and 1.6 in. Its
thickness averages approximately 28 ft below most of the plateau, with local areas of thickening and
thinning. Its distinctive white color and texture make it easily identifiable in borehole cuttings and core,
and it is an important marker bed for the base of the Bandelier Tuff.

Tephras and Volcaniclastic Sediment of the Cerro Toledo Interval. The Cerro Toledo interval is an
informal name given to a sequence of volcaniclastic sediment and tephra of mixed provenance that
separates the Otowi and Tshirege Members of the Bandelier Tuff (Broxton et al. 1995, 050121;

Goff 1995, 049682; Broxton and Reneau 1995, 049726). Although it is located between the two members
of the Bandelier Tuff, it is not considered part of that formation (Bailey et al. 1969, 021498). Outcrops of
the Cerro Toledo interval generally occur wherever the top of the Otowi Member appears in

Sandia Canyon and in canyons to the north. The unit contains primary volcanic deposits described by
Smith et al. (1970, 009752) as well as reworked volcaniclastic sediment. The occurrence of the

Cerro Toledo interval is widespread; however, its thickness is variable, ranging between several feet and
more than 100 ft.

The predominant rock types in the Cerro Toledo interval are rhyolitic tuffaceous sediment and tephra
(Heiken et al. 1986, 048638; Stix et al. 1988, 049680; Broxton et al. 1995, 050121; Goff 1995, 049682).
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The tuffaceous sediment is the reworked equivalents of Cerro Toledo rhyolite tephra. Oxidation and clay-
rich horizons indicate that at least two periods of soil development occurred within the Cerro Toledo
deposits. Because the soil is rich in clay, it may act as a barrier to the movement of vadose zone
moisture. Some of the deposits contain both crystal-poor and crystal-rich varieties of pumice. The pumice
deposits tend to form porous and permeable horizons within the Cerro Toledo interval, and locally, may
provide important pathways for moisture transport in the vadose zone. A subordinate lithology within the
Cerro Toledo interval includes clast-supported gravel, cobble, and boulder deposits derived from the
Tschicoma Formation (Broxton et al. 1995, 050121; Goff 1995, 049682; Broxton and Reneau 1996,
055429).

Tshirege Member. The Tshirege Member is the upper member of the Bandelier Tuff and is the most
widely exposed bedrock unit of the Pajarito Plateau (Griggs and Hem 1964, 092516; Smith and Bailey
1966, 021584; Bailey et al. 1969, 021498; Smith et al. 1970, 009752). Emplacement of this unit occurred
during eruptions of the Valles Caldera approximately 1.2 million yr ago (lzett and Obradovich 1994,
048817; Spell et al. 1996, 055542). The Tshirege Member is a multiple-flow, ash-and-pumice sheet that
forms the prominent cliffs in most of the canyons on the Pajarito Plateau. It is a chemical cooling unit
whose physical properties vary vertically and laterally. The consolidation in this member is largely from
compaction and welding at high temperatures after the tuff was emplaced. Its light brown, orange-brown,
purplish, and white cliffs have numerous, mostly vertical fractures that may extend from several feet up to
several tens of feet. The Tshirege Member includes thin but distinctive layers of bedded, sand-sized
particles called surge deposits that demark separate flow units within the tuff. The Tshirege Member is
generally over 200 ft thick.

The Tshirege Member differs from the Otowi Member most notably in its generally greater degree of
welding and compaction. Time breaks between the successive emplacement of flow units caused the tuff
to cool as several distinct cooling units. For this reason, the Tshirege Member consists of at least four
cooling subunits that display variable physical properties vertically and horizontally (Smith and Bailey
1966, 021584; Crowe et al. 1978, 005720; Broxton et al. 1995, 050121). The welding and crystallization
variability in the Tshirege Member produce recognizable vertical variations in its properties, such as
density, porosity, hardness, composition, color, and surface-weathering patterns. The subunits are
mappable based on a combination of hydrologic properties and lithologic characteristics.

Broxton et al. (1995, 050121) provide extensive descriptions of the Tshirege Member cooling units. The
following paragraphs describe, in ascending order, subunits of the Tshirege Member.

The Tsankawi Pumice Bed forms the base of the Tshirege Member. Where exposed, it is commonly 20 to
30 in. thick. This pumice-fall deposit contains moderately well-sorted pumice lapilli (diameters reaching
about 2.5 in.) in a crystal-rich matrix. Several thin ash beds are interbedded with the pumice-fall deposits.

Subunit Qbt 1g is the lowermost tuff subunit of the Tshirege Member. It consists of porous, nonwelded,
and poorly sorted ash-flow tuff. This unit is poorly indurated but nonetheless forms steep cliffs because of
a resistant bench near the top of the unit; the bench forms a harder, protective cap over the softer
underlying tuff. A thin (4 to 10 in.), pumice-poor surge deposit commonly occurs at the base of this unit.

Subunit Qbt 1v forms alternating cliff-like and sloping outcrops composed of porous, nonwelded,
crystallized tuff. The base of this unit is a thin, horizontal zone of preferential weathering that marks the
abrupt transition from glassy tuff below (in Unit Qbt 1g) to the crystallized tuff above. This feature forms a
widespread marker horizon (locally termed the vapor-phase notch) throughout the Pajarito Plateau that is
readily visible in canyon walls in parts of Sandia Canyon. The lower part of Qbt 1v is orange-brown,
resistant to weathering, and has distinctive columnar (vertical) joints; hence, the term “colonnade tuff” is
appropriate for its description. A distinctive white band of alternating cliff- and slope-forming tuffs overlies
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the colonnade tuff. The tuff of Qbt 1v is commonly nonwelded (pumices and shards retain their initial
equant shapes) and have an open, porous structure.

Subunit Qbt 2 forms a distinctive, medium-brown, vertical cliff that stands out in marked contrast to the
slope-forming, lighter-colored tuff above and below. It displays the greatest degree of welding in the
Tshirege Member. A series of surge beds commonly mark its base. It typically has low porosity and
permeability relative to the other units of the Tshirege Member.

Subunit Qbt 3 is a nonwelded to partially welded, vapor-phase altered tuff that forms the upper cliffs in
Sandia Canyon. Its base consists of a purple-gray, unconsolidated, porous, and crystal-rich nhonwelded
tuff that forms a broad, gently sloping bench developed on top of Qbt 2. Abundant fractures extend
through the upper units of the Bandelier Tuff, including the ignimbrite of the unit 3 of the Tshirege. The
origin of the fractures has not been fully determined, but the most probable cause is brittle failure of the
tuff caused by cooling contraction soon after initial emplacement (Vaniman 1991, 009995.1; Wohletz
1995, 054404).

3.2.2  Hydrogeology

The hydrogeology of the Pajarito Plateau is generally separable in terms of mesas and canyons forming
the plateau. Mesas are generally devoid of water, both on the surface and within the rock forming the
mesa. Canyons range from wet to relatively dry; the wettest canyons contain continuous streams and
contain perennial groundwater in the canyon-bottom alluvium. Dry canyons have only occasional
streamflow and may lack alluvial groundwater. Intermediate perched groundwater has been found at
certain locations on the plateau at depths ranging between 100 and 400 ft. The regional aquifer is found
at depths of about 600 to 1200 ft.

The hydrogeologic conceptual site model for the Laboratory (LANL 1998, 059599) shows that, under
natural conditions, relatively small volumes of water move beneath mesa tops because of low rainfall,
high evaporation, and efficient water use by vegetation. Atmospheric evaporation may extend into mesas,
further inhibiting downward flow.

3.2.2.1 Groundwater

In the Los Alamos area, groundwater occurs as (1) water in shallow alluvium in some of the larger
canyons, (2) intermediate perched groundwater (a perched groundwater body lies above a less
permeable layer and is separated from the underlying aquifer by an unsaturated zone), and (3) the
regional aquifer. Numerous wells have been installed at the Laboratory and in the surrounding area to
investigate the presence of groundwater in these zones and to monitor groundwater quality. The locations
of the existing wells within the vicinity of the Upper Sandia Canyon Aggregate Area are shown in Plate 1.

The Laboratory formulated a comprehensive groundwater protection plan (LANL 1995, 050124) for an
enhanced set of characterization and monitoring activities. The approved Hydrogeologic Workplan
(LANL 1998, 059599) details the implementation of extensive groundwater characterization across the
Pajarito Plateau within an area potentially affected by past and present Laboratory operations.

Alluvial Groundwater

Intermittent and ephemeral streamflow in the canyons of the Pajarito Plateau have deposited alluvium
that can be as thick as 100 ft. The alluvium in canyons of the Jemez Mountains is generally composed of
sand, gravel, pebbles, cobbles, and boulders derived from the Tschicoma Formation and Bandelier Tuff.
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The alluvium in canyons is finer grained, consisting of clay, silt, sand, and gravel derived from the
Bandelier Tuff.

In contrast to the underlying volcanic tuff and sediment, alluvium is relatively permeable. Ephemeral
runoff in some canyons infiltrates the alluvium until downward movement is impeded by the less
permeable tuff and sediment, which results in the buildup of a shallow alluvial groundwater body.
Depletion by evapotranspiration and movement into the underlying rock limit the horizontal and vertical
extent of the alluvial water (Purtymun et al. 1977, 011846). The limited saturated thickness and extent of
the alluvial groundwater preclude its use as a viable source of water for municipal and industrial needs.
Lateral flow of the alluvial perched groundwater is in an easterly, downcanyon direction (Purtymun et al.
1977, 011846).

Regional Aquifer

The regional aquifer is the only aquifer capable of large-scale municipal water supply in the Los Alamos
area (Purtymun 1984, 006513). The surface of the regional aquifer rises westward from the Rio Grande
within the Santa Fe Group into the lower part of the Puye Formation beneath the central and western part
of the Pajarito Plateau. The depths to groundwater below the mesa tops range between about 1200 ft
along the western margin of the plateau and about 600 ft at the eastern margin. The location of wells and
generalized water-level contours on top of the regional aquifer are described in the 2007 General Facility
Information report (LANL 2007, 095364). The regional aquifer is typically separated from the alluvial
groundwater and intermediate perched zone groundwater by 350 to 620 ft of tuff, basalt, and sediments
(LANL 1993, 023249).

Groundwater in the regional aquifer flows east-southeast, toward the Rio Grande. The velocity of
groundwater flow ranges from about 20 to 250 ft/yr (LANL 1998, 058841, p. 2-7). Details of depths to the
regional aquifer, flow directions and rates, and well locations are presented in various Laboratory
documents (Purtymun 1995, 045344; LANL 1997, 055622; LANL 2000, 066802).

3.2.2.2 Vadose Zone

The unsaturated zone from the mesa surface to the top of the regional aquifer is referred to as the vadose
zone. The source of moisture for the vadose zone is precipitation, but much of it runs off, evaporates, or
is absorbed by plants. The subsurface vertical movement of water is influenced by properties and
conditions of the materials that make up the vadose zone.

Although water moves slowly through the unsaturated tuff matrix, it can move rapidly through fractures if
saturated conditions exist (Hollis et al. 1997, 063131). Fractures may provide conduits for fluid flow but
probably only in discrete, disconnected intervals of the subsurface. Because they are open to the
passage of both air and water, fractures can have both wetting and drying effects, depending on the
relative abundance of water in the fractures and the tuff matrix.

The Bandelier Tuff is very dry and does not readily transmit moisture. Most of the pore spaces in the tuff
are of capillary size and have a strong tendency to hold water against gravity by surface-tension forces.
Vegetation is very effective at removing moisture near the surface. During the summer rainy season when
rainfall is highest, near-surface moisture content is variable because of higher rates of evaporation and of
transpiration by vegetation, which flourishes during this time.

The various units of the Bandelier Tuff tend to have relatively high porosities. Porosity ranges between
30% and 60% by volume, generally decreasing for more highly welded tuff. Permeability varies for each
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cooling unit of the Bandelier Tuff. The moisture content of native tuff is low, generally less than 5% by
volume throughout the profile (Kearl et al. 1986, 015368; Purtymun and Stoker 1990, 007508).

4.0 SITE DESCRIPTIONS AND PROPOSED INVESTIGATION ACTIVITIES

The following sections present site descriptions, summaries of previous investigation activities, proposed
sampling activities, and proposed remedial activities. Table 4.0-1 summarizes the investigation strategy
for each SWMU or AOC, and Table 4.0-2 provides analytical methods for the site characterization
activities proposed in this work plan.

The Upper Sandia Canyon Aggregate Area has been disturbed as a result of many years of new
construction and demolition of former structures. Before sampling is conducted, geodetic and geophysical
methods will be used to verify specific SWMU and AOC boundaries. The sampling locations proposed in
this work plan may be relocated as a result of these surveys; however, the overall sampling strategy will
remain the same.

4.1 TA-03

TA-03 is located on the western end of South Mesa and is almost completely developed. The core
operational facilities for the Laboratory are located at TA-03, including the principal administration
buildings, the library, the Chemistry and Metallurgy Research Building, the Beryllium Technology Facility,
a gas-fired electrical generating plant, and a former sanitary wastewater treatment plant. Roads and large
paved parking areas surround the buildings. Several building complexes are fenced for controlled access.

Transport mechanisms include airborne surface soil, infiltration through the vadose zone, continued
dissolution and advective/dispersive transport of chemical and radiological contaminants contained in
subsurface soil and bedrock, and disturbance and uptake of contaminants by plants and animals.
Potential receptors include laboratory workers and ecological receptors in the undeveloped areas.

No natural surface-water bodies are present within TA-03. During summer thunderstorms and spring
snowmelt, runoff from the mesa top flows into storm drains, down hillsides, and into both Sandia and
Mortandad Canyons. Surface-water runoff and erosion of contaminated surface soil could lead to
contamination of bench areas on the hillside and surface water off-site. Surface water may also access
subsurface contaminants exposed by soil erosion. Groundwater sampling for Upper Sandia Canyon is
addressed in the Sandia Canyon investigation report (LANL 2006, 094161). This work plan only
addresses the collection of soil and tuff samples.

Samples collected for TA-03 and analyses requested for decision-level data are presented in Table 4.1-1;
for screening-level data in Table 4.1-2. Decision-level data are presented in Tables 4.1-3 to 4.1-10;
screening-level data in Tables 4.1-11 to 4.1-15. All laboratory analytical data (both decision-level and
screening-level) are also provided in Appendix B of the HIR (LANL 2008, 100693). Figures 4.1-1 to 4.1-57
include base maps, maps showing inorganic chemicals and radionuclides detected above BVs/FVs and
detected organic chemicals, and maps showing the proposed sampling locations for TA-03 sites.

411  SWMU 03-002(c), Former Storage Area
Site Description

SWMU 03-002(c) is the site of a former 19-ft x 15-ft wooden storage shed (former structure 03-1494)
located 100 ft west of the former Johnson Controls, Inc., administrative office (former building 03-0070)
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(Figure 4.1-1). From the early 1960s to 1984, the shed was used to store containers of liquid and
powdered pesticides and herbicides. The shed was removed in 1989 and the floor was disposed of as
hazardous waste (LANL 1993, 020947). Between 1994 and 1996, the original concrete pad beneath the
shed was surrounded by a new concrete pad that covered the site (LANL 1996, 052930, p. 41). The
eastern portion of the concrete pad was paved over with asphalt in 2003 as part of the construction of an
access road and parking lot (LANL 2008, 099214).

Previous Investigations

A Phase | RFI was conducted at SWMU 03-002(c) in 1994 to determine if there had been a release of
pesticides from the storage shed (LANL 1996, 052930, p. 41). Six soil samples, including one duplicate,
were collected from five locations. At four locations under the concrete pad, samples were collected from
a depth of 0 to 0.5 ft below ground surface (bgs). At the fifth location, downgradient of the bermed pad, a
sample was collected from a depth of 0 to 0.25 ft bgs. All samples were submitted for laboratory analyses
of inorganic chemicals, semivolatile organic compounds (SVOCSs), polychlorinated biphenyls (PCBs),
pesticides, herbicides, gross-alpha, -beta, and -gamma radiation, and tritium. One sample collected from
the 0- to 0.5-ft interval was also submitted for laboratory analysis of volatile organic compounds (VOCs)
(LANL 1996, 052930, p. 44). Requested analyses are presented in Table 4.1-2.

Screening-level data are presented in Table 4.1-11. Sampling locations are shown in Figures 4.1-2, 4.1-3,
and 4.1-4. Cadmium, manganese, mercury, and silver were each detected in one sample above BVs;
zinc and calcium were each detected above BVs in two and three samples, respectively. Organic
chemicals and radionuclides were not detected.

Proposed Activities

The nature and extent of contamination have not been defined at this site. Therefore, eight surface and
subsurface soil samples will be collected from four locations to confirm the results of the previous
investigation (Figure 4.1-5). The samples will be collected from two depths (0 to 1 ft and at the soil/tuff
interface) and analyzed for inorganic chemicals, VOCs, SVOCs, PCBs, pesticides, and cyanide. No high
explosives (HE) or radionuclides are associated with this SWMU; therefore, no samples will be analyzed
for nitrate, perchlorate, or radionuclides. Table 4.0-1 provides a summary of the proposed sampling
locations, depths, and analytical suites.

41.2 SWMU 03-003(c), Equipment Storage Area—PCB Site
Site Description

SWMU 03-003(c) was a temporary equipment storage area for used dielectric fluids and capacitors
located on the south side of former building 03-0287 (LANL 1993, 020947, p. 6-24) (Figure 4.1-6).
Building 03-0287 was constructed between 1966 and 1968 to house a magnetic confinement experiment
for the heating and confinement of hot plasmas. The experiment, known as the Scyllac Project, operated
from 1972 to 1978. The experiment was energized by a capacitor bank housing 3300 sealed non-PCB
capacitors. The sealed capacitors contained a non-PCB dielectric oil, and each of the associated spark-
gap switches required approximately 2 gt of non-PCB mineral oil for electrical insulation (LANL 1995,
057590, p. 6-69). Before this experiment was decommissioning in the mid-1980s, oil samples from spark
gap switches and swipe samples from numerous surfaces within the room where the equipment was
housed were analyzed for PCBs. Results showed PCB concentrations of less than 2 parts per million
(ppm). During the decommissioning of the experiment, some of the capacitors were temporarily stored
outside the building at SWMU 03-003(c). Swipe samples collected from the pavement were found to be
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free of PCBs (LANL 1995, 051878, p. 2-15). Before the remodeling of building 03-0287 in late 1992 and
early 1993, a single surface soil sample was collected from the south side of building 03-0287 to
supplement the previous PCB survey of the building’s interior. No PCBs were detected (LANL 1993,
020947, p. 6-24).

Previous Investigations

In 2001 (before decontamination and decommissioning [D&D] of building 03-0287), three asphalt samples
were collected from three locations at SWMU 03-003(c), and three fill samples were collected from
beneath the asphalt at a depth of 0 to 0.5 ft bgs (LANL 2001-2002, 100703, p. 13). Observations
recorded by field personnel during sample collection activities indicated no staining or odors. Samples
were submitted for laboratory analysis of PCBs (LANL 2005, 100704, p. 3). Requested analyses are
presented in Table 4.1-1.

In 2003 and 2004, building 03-0287 underwent D&D activities to make way for the National Security
Science Building (NSSB). Following the removal of building 03-0287 and all surrounding asphalt,
including the location of SWMU 03-003(c), approximately 10 ft of clean fill was placed over the entire site
to accommodate the NSSB (LANL 2008, 099214).

Decision-level data are presented in Tables 4.1-6 and 4.1-9. Sampling locations and detected results are
shown in Figure 4.1-7. Aroclor-1254 was detected at 14 mg/kg in asphalt sample RC03-01-0013 (location
03-14455) and 0.043 mg/kg in fill sample RC03-01-0016 (location 03-14458) directly beneath asphalt
sample RC03-01-0013. Aroclor-1254 was detected at 0.64 mg/kg in asphalt sample RC03-01-0016
(location 03-14456) and was not detected in fill sample RC03-01-0017 (location 03-14459) directly
beneath asphalt sample RC03-01-0014. At sampling location 03-14454, Aroclor-1254 was not detected in
asphalt sample RC-3-01-0012 but was detected at 0.054 mg/kg in fill sample RC03-01-0015 directly
beneath the asphalt.

Proposed Activities

No sampling is proposed for this SWMU because previous investigation results have determined the
nature and extent of contamination. The area was excavated and buried under 10 ft of fill in preparation
for the construction of the NSSB.

4.1.3 AOC 03-003(d), Transformer Pad—PCB Only Site
Site Description

AOC 03-003(d) is a concrete pad located east of building 03-0141 where two former PCB-containing
transformers, structures 03-0146 and 03-0176, were located (Figure 4.1-8). These transformers (PCB
identification numbers 5008 and 5009) contained PCB concentrations greater than 500 ppm and were
removed in 1991 and 1992, respectively, in accordance with the DOE/Albuquerque Operations Office
Environmental Restoration and Waste Management Five-Year Plan (LANL 1995, 057590). Because no
stains were visible on the concrete pad after the transformers were removed, the area was considered
free of contamination and new non-PCB transformers were relocated on the same concrete pad.
Additional concrete was added to extend the existing pad in 1993 (LANL 1995, 057590, p. 6-63).

Previous Investigations

Samples have not been collected at this AOC.
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Proposed Activities

The nature and extent of contamination have not been defined at this site. Therefore, five concrete chip
samples will be collected from the surface of the old pad to determine if PCBs are present. Four soil
samples will be collected from two locations at two depths (0 to 1 ft and 1 to 2 ft) under the concrete pad,
and six soil samples will be collected around the concrete pad from three locations at two depths (0 to 1 ft
and 1 to 2 ft) to determine if PCBs have migrated from the concrete pad (Figure 4.1-12). Table 4.0-1
provides a summary of the proposed sampling locations, depths, and analytical suites.

4.1.4  AOC 03-003(f), Transformer Area—PCB Only Site
Site Description

AOC 03-003(f) is an area in the basement of the Sigma building (building 03-0066) where nine PCB-
containing transformers were formerly located (Figure 4.1-13). The transformers were removed in 1991 in
accordance with the DOE/Albuquerque Operations Office Environmental Restoration and Waste
Management Five-Year Plan (LANL 1995, 057590). Under this plan, any evidence of a release was
sampled and cleaned up in accordance with Toxic Substances Control Act (TSCA) requirements

(40 Code of Federal Regulations [CFR] 761). Leaks were observed under the transformers, the stained
areas were double washed and rinsed, and postcleanup sampling was done to verify the completion of
cleanup as required by TSCA PCB spill cleanup requirements (40 CFR 761.130). For all but one of the
PCB-containing transformers, samples collected following their removal indicated that PCB
concentrations were less than 10 ppm, the U.S. Environmental Protection Agency (EPA) TSCA cleanup
standard. Stained concrete slabs for all the transformers were removed in 1992 and taken to TA-54,
Area G. Soil and gravel samples collected from beneath the excavated concrete pads in building 03-0066
indicated PCB concentrations less than 1.6 ppm.

During the removal efforts, approximately three gallons of PCB-containing dielectric fluid were spilled from
a 1500-kV transformer located in the J-3 wing of the Building 03-0066 basement. When the transformer
was placed on its side for removal from the building, fluid leaked onto the plastic liner inside a
containment basin. Approximately 1 gt of fluid leaked from the containment basin onto the concrete
basement floor and was subsequently cleaned up in accordance with TSCA PCB spill clean up
requirements. After several double wash/double rinse efforts, a pigmented epoxy sealer “plasite” was
applied to the spill area (LANL 1995, 057590, pp. 6-65, 6-66).

Previous Investigations

On March 17, 1995, confirmatory swipes were collected from four location of the concrete basement floor
of building 03-0066 and analyzed for PCBs. The results showed PCB concentrations in all four samples
to be below 2.5 ug/100 cm?, which is less than the EPA TSCA cleanup standard of 10 pg/100 cm?

(LANL 1995, 057590, p. 6-66).

Proposed Activities

A concrete pad was poured over the old concrete in 1992; this site is located within a building that is an
active nuclear facility and cannot be safely or practicably investigated at this time. The investigation and,
if necessary, remediation of AOC 03-003(f) will be deferred until some future time when the Sigma
Building (03-0066) undergoes D&D.
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415 AOC 03-003(g), Transformer Area—PCB Only Site
Site Description

AOC 03-003(g) is the location of a former PCB-containing transformer located in the basement of
building 03-0035 (Figure 4.1-13). The transformer contained dielectric fluid with PCB concentrations
greater than 500 ppm. In 1984, the transformer was replaced with a non-PCB transformer in accordance
with the DOE/Albuquerque Operations Office Environmental Restoration and Waste Management Five-
Year Plan (LANL 1995, 057590). Oil staining was not present on the concrete upon removal of the
transformer. Archival research revealed no record of releases (LANL 1995, 057590, p. 6-65).

Previous Investigations

Samples have not been collected from this AOC.

Proposed Activities

The nature and extent of contamination have not been defined at this site. Therefore, three swipe
samples will be collected from the surface of the concrete pad and analyzed for PCBs to determine if
PCBs are present (Figure 4.1-17). Table 4.0-1 provides a summary of the proposed sampling locations,
and analytical suites.

41.6 AOC 03-003(0), Former Non-PCB Capacitor Bank
Site Description

AOC 03-003(0) is the location of a former 60-kV capacitor bank in former building 03-0287 (Figure 4.1-6)
used as part of an experiment for the Scyllac Project (LANL 1995, 057590, p. 6-69). The Scyllac
experiment was energized by a capacitor bank housing 3300 sealed non-PCB capacitors. The sealed
capacitors contained a non-PCB dielectric fluid oil and each of the associated spark-gap switches
required approximately 2 gt of non-PCB mineral oil for electrical insulation (LANL 1995, 057590, p. 6-69).
Before this experiment was decommissioned in the mid-1980s, oil samples from spark gap switches and
swipe samples from numerous surfaces within the room where the equipment was housed were analyzed
for PCBs. The results showed PCB concentrations of less than 2 ppm.

During the decommissioning of building 03-0287, the capacitors were temporarily stored south of the
building at AOC 03-003(0). Swipe samples were collected from the pavement at AOC 03-003(o) and were
free of PCB contamination (LANL 1995, 057590, p. 6-69).

Previous Investigations

No RFI activities have been conducted at this SWMU. However, historical data from the site and data
from AOC 03-003(c) confirm that nature and extent have been determined (see section 4.1.2).

Proposed Activities

No sampling is proposed for this site because it has been characterized and no analytes were detected.
Building 03-0287 underwent D&D activities in 2003 and 2004 to make way for the NSSB. Following the
removal of building 03-0287 [including AOC-03-003(0)], approximately 10 ft of clean fill was placed over
the entire site before the NSSB was constructed.
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4.1.7 Consolidated Unit 03-009(a)-00

Consolidated Unit 03-009(a)-00 includes SWMUs 03-009(a), 03-028, 03-029, 03-036(a), 03-036(c),
03-036(d), and 03-045(g), and AOCs 03-043(b), 03-043(d), and 03-043(h) (Figure 4.1-1). All these sites
are associated with the former asphalt batch plant operations. AOCs 03-043(d) and 03-043(h) are
duplicates of SWMU 03-036(a) [SWMU 03-036(a) consists of two former asphalt emulsion tanks; the
structure numbers of each duplicate AOC tank corresponds to the structure numbers of the

SWMU 03-036(a) tanks] (LANL 1995, 057590, p. 6-19).

The disposal sites within this consolidated units contained items such as concrete, cured asphalt, and
soil. Components of these materials include asphalt, petroleum hydrocarbons, water, and light distillates
(LANL 1995, 057590, p. 6-15).

Each of the SWMUs and AOC:s in this consolidated unit is discussed individually in sections 4.1.7.1 to
4.1.7.10. Proposed sampling for this consolidated unit is provided in the following sections.

41.7.1 SWMU 03-009(a), Surface Disposal (Soil Fill)
Site Description

SWMU 03-009(a) is a 30-ft x 300-ft fill area located on the rim of a small tributary of Sandia Canyon south
of the former TA-03 asphalt batch plant (LANL 1993, 020947, p. 6-16) (Figure 4.1-1). The fill was
generated by asphalt plant operations and contained small amounts of concrete, fill, crushed tuff, and
asphalt road-construction debris. A 20-ft section of asbestos pipe was observed at SWMU 03-009(a) in
1990; however, the pipe was not found during a 1992 site visit (LANL 1993, 020947, p. 6-17).

Previous Investigations

A Resource Conservation and Recovery Act (RCRA) facility investigation (RFI) was conducted at
SWMU 03-009(a) in 2003 (LANL 2003, 079747). Three boreholes were advanced to a depth of 20 ft bgs
and every 5-ft length of core was field screened for total petroleum hydrocarbons (TPH) diesel range
organic (DRO) to guide sample collection. Borehole logs confirm fill materials to be present to a depth of
approximately 16 ft bgs at the south end of the site and to a depth of approximately 4 ft bgs at the north
end of the site. Samples were submitted for laboratory analyses of inorganic chemicals, VOCs, SVOCs,
and TPH. Requested analyses are presented in Table 4.1-1.

Decision-level data are presented in Tables 4.1-3 and 4.1-4. Sampling locations and detected results are
shown in Figures 4.1-2, 4.1-3 and 4.1-4. Selenium was detected above BV in two tuff samples, methylene
chloride was detected in the fill sample and two tuff samples, and tetrachloroethene (PCE) was detected
in the fill sample. SVOCs and TPH were not detected.

Proposed Activities

The extent of contamination has not been defined at this site. Twelve subsurface soil samples will be
collected from three boreholes to define the vertical extent of contamination (Figure 4.1-5). The samples
will be collected from four depths (soil/tuff interface, 9 to 10 ft, 14 to 15 ft, and 19 to 20 ft) and analyzed
for inorganic chemicals, VOCs, SVOCs, TPH-DRO, and cyanide. Four additional soil samples will be
collected downgradient of the site from two locations at two depths (0 to 1 ft and 1 to 2 ft) to define the
lateral extent of contamination. These samples will be analyzed for inorganic chemicals, VOCs, SVOCs,
TPH-DRO, and cyanide. Table 4.0-1 provides a summary of the proposed sampling locations, depths,
and analytical suites.
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Samples will also be collected from the drainage downgradient of this site as part of the Sandia Canyon
and Cafnada del Buey investigation work plan (LANL 1999, 064617). Section 6.3 provides additional
information about the reach investigations to be conducted in Sandia Canyon. Reach boundaries and
canyon sediment sampling locations have been added to Figure 4.1-5. Data from the canyon sampling
locations will be assessed in the Upper Sandia Canyon Aggregate Area investigation report to confirm the
nature and extent of contamination have been determined for SWMU 03-009(a).

4.1.7.2 SWMU 03-028, Surface Impoundment
Site Description

SWMU 03-028 is a former 12-ft x 15-ft x 6-ft-deep concrete holding pond at the northeast corner of the
former asphalt batch plant (Figure 4.1-1). The site was used as a settling pond for mineral dust and
particulates from gravel captured by scrubber water from the asphalt batch plant (former structure
03-0073). Scrubber water from the holding pond was not directly discharged to the SWMU 03-045(g)
outfall. The pond had an overflow pipe that discharged onto the ground surface. The surface drainage
then flowed to a culvert inlet pipe that was connected to the SWMU 03-045(g) outfall. Water from the
pond was recycled to the scrubber system and was replenished with potable water.

Sediment from the gravel used in the asphalt batch plant was periodically removed from the bottom of the
holding pond and disposed of in the former landfill area located southeast of the plant [SWMU 03-009(a)].
The operating group, LANL Roads and Grounds, removed all sediment and water from the pond in early
August 2003 during decommissioning of the asphalt batch plant. The empty pond was photographed and
surveyed on August 19, 2003, and the pond was filled with clean soil and gravel on August 20, 2003, to
allow a crane to be placed on the site to dismantle the batch plant (former structure 03-0073). The
surface of the site was paved with asphalt for use as a parking lot (LANL 2008, 099214).

Previous Investigations

RFI activities were performed during 2003 (LANL 2003, 079741). One soil and three tuff samples were
collected from two boreholes (sampling locations 03-22523 and 03-22524) drilled next to the south and
west (downgradient) sides of the former holding pond. The soil sample and one tuff sample were
collected from one borehole at depths of 5 to 5.5 ft bgs and 19 to 19.5 ft bgs; the remaining two tuff
samples were collected from the second borehole at depths of 7.5 to 8 ft bgs and 19.5 to 20 ft bgs.
Samples were submitted for laboratory analyses of inorganic chemicals, SVOCs, VOCs, and TPH (Shaw
Environmental Inc. 2003, 085517, pp. 10, 26). Requested analyses are presented in Table 4.1-1.

Decision-level data are presented in Tables 4.1-3, 4.1-4 and 4.1-5. Sampling locations and detected
results are shown in Figures 4.1-2, 4.1-3 and 4.1-4. Aluminum, arsenic, barium, calcium, copper, lead,
magnesium, and nickel were detected above BVs in one tuff sample. Selenium was detected above BV in
all three tuff samples. Acetone and methylene chloride were detected in two tuff samples;
bis(2-ethylhexyl)phthalate was detected in the soil sample; and benzoic acid was detected in one soil and
one tuff sample. TPH was not detected.

Proposed Activities

No sampling is proposed for this site based on historical sampling. Previous sampling detected several
inorganic chemicals at concentrations less than 2 times their respective BVs. The detected organic
chemicals decrease in concentration with depth and are below the estimated quantitation limits (EQLS).
Therefore, the nature and extent of contamination at this site have been defined.
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4.1.7.3 SWMU 03-029, Landfill
Site Description

SWMU 03-029 is a 30-ft x 70-ft former landfill located approximately 300 ft south of building 03-0271 near
the rim of Sandia Canyon (LANL 1999, 064617, p. 2-17) (Figure 4.1-18). Historically, this landfill received
excess asphalt from the batch plant and was subsequently covered with sand. The fill raised and leveled
the surface areas at the mesa rim. NMED issued a notice of violation to the Laboratory in November 1990
concerning pieces of asphalt, and an oily sheen found in the Sandia Canyon watercourse below

building 03-0073 (LANL 1995, 057590, p. 6-23). The Laboratory completed a required corrective action at
SWMU 03-029 in early 1993 to remove the asphalt within the drainage and on the associated slope,
regrade the watercourse and slope to support vegetation, extend the drainage, and construct a concrete
berm to prevent additional exposure of asphalt buried in the fill. Dense grass cover was seeded and
maintained on all fill slopes and disturbed areas (LANL 1995, 057590, p. 6-24). Water samples collected
from the storm drain indicated that oil, grease, or other chemicals typically associated with asphalt plant
operations were not present (LANL 1995, 057590 p. 6-24).

An accelerated corrective action (ACA) was proposed for completing the investigation and remediation of
SWMU 03-029 in 2004 to accommodate the Laboratory’s security perimeter project. SWMU 03-029 was
situated in the proposed location for the security perimeter road (LANL 2004, 087474, p. 1). In May 2005,
a ground-penetrating radar (GPR) and electromagnetic (EM) survey were conducted at SWMU 03-029.
The survey results identified two possible locations for buried waste, which were further investigated by
trenching. In July 2005, a total of 12 trenches were excavated to the top of bedrock, approximately 2 to

4 ft bgs, and varied in length from 20 ft to greater than 100 ft. Buried waste was not encountered in any of
the trenches (LANL 2005, 091150, p. 10). Because buried waste was not encountered, the remaining
proposed ACA activities for SWMU 03-029 were not completed (LANL 2005, 091150, p. 29).

Previous Investigations

Samples have not been collected at this SWMU.

Proposed Activities

The nature and extent of contamination have not been defined at this site. Geophysical surveys will be
performed before sample collection to determine the location of potential buried debris (Figure 4.1-22).
After the debris is located, at least six samples will be collected from two locations from three depths (at
the soil/tuff interface, 4 to 5 ft, and 9 to 10 ft) to define the nature and extent of contamination potentially
associated with the landfill. In addition, four samples will be collected from two locations from two depths
(Oto 1 ftand 1 to 2 ft bgs) between the canyon edge and canyon bottom on the slope below

SWMU 03-029 and analyzed for inorganic chemicals, VOCs, SVOCs, TPH-DRO, and cyanide. If
geophysical surveys do not locate the debris, samples will be collected from locations based on the
historical description of the SWMU. Table 4.0-1 provides a summary of the proposed sampling locations,
depths, and analytical suites.

Samples will also be collected from the drainage downgradient of this site as part of the Sandia Canyon
and Cafada del Buey investigation work plan (LANL 1999, 064617); the data will be provided in an
investigation report to be submitted to NMED in December 2008. Section 6.3 provides additional
information about the reach investigations to be conducted in Sandia Canyon. Reach boundaries and
canyon sediment sampling locations have been added to Figure 4.1-22. Data from the canyon sampling
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locations will be assessed in the Upper Sandia Canyon Aggregate Area investigation report to confirm the
nature and extent of contamination have been determined for SWMU 03-029.

41.7.4 SWMU 03-036(a), Aboveground Tanks
Site Description

SWMU 03-036(a) is the location of two former asphalt emulsion product tanks (structures 03-0075 and
03-0076), located at the former asphalt batch plant (Figure 4.1-1). The tanks were approximately 25 to

30 ft in diameter and 8 to 12 ft high, with a capacity of 30,000 to 50,000 gal. (LANL 1993, 020947,

p. 6-30). The tanks were located within a soil-bermed secondary containment area approximately 225 ft
southwest of building 03-0070 (LANL 1995, 057590, p. 6-19). Plant operations resulted in some small
spills that were contained within the berms. In 1987, structure 03-0075 ruptured near its base and
released 1500 gal. of asphalt emulsion. The spill was contained within the berm, mixed with sand, and
disposed of at the Los Alamos County landfill. Between October 1988 and April 1989, both tanks were
removed, cut up, and disposed of in the Los Alamos County landfill. All soil around and beneath the tanks
was also removed, mixed with sand, hardened, and deposited at the Los Alamos County landfill (LANL
1993, 020947, p. 6-30). The area was then used to store and prepare crack-sealing machines until batch
plant operations ceased in 2002. The surface of the site was paved with asphalt for use as a parking lot in
2003 (LANL 2008, 099214).

Previous Investigations

Before paving the site, sampling activities were conducted in 2003 to characterize the impact of the
paving to several SWMUSs in the vicinity (LANL 2003, 080912, p. 1). During the investigation, one shallow
borehole was drilled at SWMU 03-036(a), and two tuff samples were collected at depths of 8.0 to 8.5 ft
and 19.5 to 20 ft bgs. Samples were submitted for laboratory analyses of inorganic chemicals, VOCs,
SVOCs, TPH-DRO, and TPH-gasoline range organic (GRO) (Shaw Environmental Inc., 2003, 085517,
pp. 10, 26). Requested analyses are presented in Table 4.1-1.

Decision-level data are presented in Tables 4.1-3, 4.1-4, and 4.1-5. Sampling locations and detected
results are shown in Figures 4.1-2, 4.1-3, and 4.1-4. Selenium was detected in one sample above BV.
Acetone, PCE, and benzoic acid were also detected. TPH was not detected.

Proposed Activities

No sampling is proposed because the nature of contamination has been defined at this site. Previous
sampling detected selenium above BV. However, the selenium concentrations decreased with depth.
Organic chemicals were detected at concentrations below the EQLs. Also, at the same sampling location,
acetone and PCE concentrations decreased with depth. Currently, SWMU 03-036(a) is overlain with an
asphalt parking lot.

41.75 SWMU 03-036(c), Aboveground Tanks
Site Description

SWMU 03-036(c) is the location of two former asphalt emulsion storage tanks (Figure 4.1-1). The tanks
were located approximately 100 ft northeast of former structure 03-0073. While in use, the tanks were
partially buried with sand and gravel-packed around the base. The tanks were removed, cut apart, and
disposed of at the Los Alamos County landfill. An inspection determined the tanks had not leaked (LANL
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1995, 057590, p. 6-19). The former tanks were used to store aggregate and to mix feed for the asphalt
batch plant until the plant was decommissioned in 2002. In 2003, the surface of the site was paved with
asphalt for use as a parking lot (LANL 2008, 099214).

Previous Investigations

Before the site was paved, it was sampled in 2003 to characterize the impact of several SWMUSs in the
vicinity (LANL 2003, 080912, p. 1). During the investigation, one shallow borehole was drilled at

SWMU 03-036(c), and two tuff samples were collected at depths of 3 to 4 ft and 19.5 to 20 ft bgs.
Samples were submitted for laboratory analyses of inorganic chemicals, VOCs, SVOCs, TPH-DRO, and
TPH-GRO (Shaw Environmental Inc., 2003, 085517, pp. 10, 26). Requested analyses are presented in
Table 4.1-1.

Decision-level data are presented in Tables 4.1-3 and 4.1-4. Sampling locations and detected results are
shown Figures 4.1-2, 4.1-3, and 4.1-4. Arsenic and selenium were detected above BVs in one sample.
Acetone was detected in one sample.

Proposed Activities

No additional sampling is proposed for this site because the nature and extent of contamination have
been defined. The 2003 investigation analytical results showed detected inorganic chemicals decreased
in concentration with depth. The only detected organic chemical (acetone) was detected at 20 ft at a
concentration below EQL. Acetone was not detected in shallower samples. In addition, SWMU 03-036(c)
is overlain with an asphalt parking lot.

41.76 SWMU 03-036(d), Aboveground Tanks
Site Description

SWMU 03-036(d) is the location of two former asphalt emulsion storage tanks (Figure 4.1-1). The tanks
were located approximately 100 ft northeast of former structure 03-0073. While in use, the tanks were
partially buried with sand and gravel-packed around the base. The tanks were removed, cut apart, and
disposed of at the Los Alamos County landfill. An inspection determined the tanks had not leaked (LANL
1995, 057590, p. 6-19). The former tanks were used to store aggregate and to mix feed for the asphalt
batch plant until the plant was decommissioned in 2002. In 2003, the surface of the site was paved with
asphalt for use as a parking lot (LANL 2008, 099214).

Previous Investigations

Before the site was paved, it was sampled in 2003 to characterize the impact of several SWMUs in the
vicinity (LANL 2003, 080912, p. 1). During the investigation, one shallow borehole was drilled at

SWMU 03-036(d), and one tuff sample was collected at a depth of 4.5 to 5 ft bgs. The sample was
submitted for laboratory analyses of inorganic chemicals, VOCs, SVOCs, TPH-DRO, and TPH-GRO
(Shaw Environmental Inc., 2003, 085517, pp. 10, 26). Requested analyses are presented in Table 4.1-1.

Decision-level data are presented in Tables 4.1-3, 4.1-4, and 4.1-6. The sampling location and detected
results are shown in Figures 4.1-2, 4.1-3, and 4.1-4. Lead and selenium were detected above BVs in one
sample, and PCE and TPH-GRO were detected in one sample. SVOCs and TPH-DRO were not
detected.
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Proposed Activities

No sampling is proposed because the nature and extent of contamination have been defined. Previous
sampling detected selenium and lead at concentrations less than 2 times their respective BVs. PCE was
detected at a concentration below EQL, and TPH-DRO was detected. TPH results were compared with,
and found to be below, NMED’s TPH screening guidelines for industrial and residential land uses (NMED
2006, 094614). Based on the analytical results, the nature and extent of contamination are defined at this
site.

4.1.7.7 AOC 03-043(b), Aboveground Tank
Site Description

AOC 03-043(b) is the location of a former 10,000-gal. asphalt emulsion storage tank, structure 03-0077,
installed in 1948 (Figure 4.1-1). Sand and gravel were packed around the base of the tank for insulation
and stability. In 1980, the tank was cleaned out, removed, cut up, and disposed of at the Los Alamos
County landfill. Stained soil beneath and around the tank was excavated and taken to the landfill (LANL
1995, 057590, p. 6-18). The former tank location was used to store aggregate and to mix feed for the
asphalt batch plant until it was decommissioned in 2002. In 2003, the surface of the site was paved with
asphalt for use as a parking lot (LANL 2008, 099214).

Previous Investigations

Before the site was paved, it was sampled in 2003 to characterize the impact of several SWMUSs in the
vicinity (LANL 2003, 080912, p. 1). During the investigation, one shallow borehole was drilled at

AOC 03-043(b). Three tuff samples were collected at depths of 9.5 to 10 ft bgs, 14.5 to 15 ft bgs, and
19.5 to 20 ft bgs. Samples were submitted for laboratory analyses of inorganic chemicals, VOCs, SVOCs,
TPH-DRO, and TPH-GRO (Shaw Environmental Inc., 2003, 085517, pp. 10, 26). Requested analyses are
presented in Table 4.1-1.

Decision-level data are presented in Tables 4.1-3 and 4.1-4. The sampling location and detected results
are shown in Figures 4.1-2, 4.1-3, and 4.1-4. Aluminum, arsenic, barium, chromium, iron, lead,
magnesium, nickel, and zinc were detected above BVs in one sample. Selenium was detected above BV
in two samples. Acetone was detected in one sample. SVOCs and TPH were not detected.

Proposed Activities

No sampling is proposed for this site because the nature and extent of contamination have been defined.
Inorganic chemicals decrease in concentration with depth. Acetone was detected below the EQL. In
addition, the tank was removed, and the area is overlain with an asphalt parking lot.

4.1.7.8 AOC 03-043(d), Aboveground Tank
Site Description

The 1990 SWMU report (LANL 1990, 007511) lists SWMU 03-036(a) as an area of potential soil
contamination from two aboveground asphalt storage tanks (structures 03-0075 and 03-0076), located at
the former asphalt batch plant. The SWMU report also lists these same two tanks under the heading of
decommissioned product tanks, designating one tank (03-0076) as AOC 03-043(d). Tank 03-0076 was
cleaned out, removed, and disposed of at the Los Alamos County landfill. Because the tank was
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removed, the AOC is no longer the tank itself, but the area of potential soil contamination associated with
the tank. However, SWMU 03-036(a) has already been designated at the area of potential soil
contamination from tank 03-0076. Therefore, AOCs 03-043(d) is a duplicate of SWMU 03-036(a).

4179 AOC 03-043(h), Aboveground Tank
Site Description

The 1990 SWMU report (LANL 1990, 007511) lists SWMU 03-036(a) as an area of potential soil
contamination from two aboveground asphalt storage tanks (structures 03-0075 and 03-0076), located at
the former asphalt batch plant. The SWMU report also lists these same two tanks under the heading of
decommissioned product tanks, designating one tank (03-0075) as AOC 03-043(h). Tank 03-0075 has
been cleaned out, removed, and disposed of at the Los Alamos County landfill. Because the tank was
removed, the AOC is no longer the tank itself but rather is the area of potential soil contamination
associated with the former tank. However, SWMU 03-036(a) has already been designated at the area of
potential soil contamination from tank 03-0075. Therefore, AOCs 03-043(h) is a duplicate of

SWMU 03-036(a).

4.1.7.10 SWMU 03-045(g), Storm Drain
Site Description

SWMU 03-045(g) consists of a closed and locked storm drain that connected to an outfall, formerly
permitted under the EPA National Pollutant Discharge Elimination System (NPDES) as EPA 04A109
(LANL 1993, 020947, p. 6-12). The outfall discharged to a tributary of Sandia Canyon directly south of the
former asphalt batch plant (Figure 4.1-1). The storm drain has been closed and locked since late 1990.
Outfall 04A109 had been permitted for the discharge of noncontact cooling water and was removed from
the NPDES permit in 1994 (LANL 1999, 064617, p. 2-7). Since 1987, the only discharges from the
asphalt plant to the outfall were scrubber water used to collect dust from batching operations diverted to
wash vehicles and equipment and from stormwater from the western portion of the batch plant area. .
Stormwater from parking lots, roads, and roof drains located west of the former asphalt batch plant also
discharged to the outfall.

Previous Investigations

In 2003, four sediment samples were collected within the catch basin of the closed storm drain (located
approximately 150 ft north of the outfall). The four sediment samples were collected from two locations at
depths of 0 to 0.5 ft bgs and 1.5 to 2 ft bgs using a hand auger. Samples were submitted for laboratory
analyses of inorganic chemicals, VOCs, SVOCs, TPH-DRO, and TPH-GRO (Shaw Environmental Inc.,
2003, 085517, pp. 10, 26). Requested analyses are presented in Table 4.1-1.

Decision-level data are presented in Tables 4.1-3, 4.1-4, 4.1-5, and 4.1-6. Sampling locations and
detected results are shown in Figures 4.1-2 and 4.1-3. Arsenic and lead were detected above BVs in one
sample. Cadmium, cobalt, iron, manganese, potassium, and sodium were detected above BVs in two
samples. Barium, copper, vanadium, and zinc were detected above BVs in three samples. Calcium,
chromium, magnesium, and nickel were detected above BVs in all four samples. Butylbenzene(n-),
isopropyltoluene(4-), trichloroethene (TCE), trimethylbenzene(1,2,4-), and trimethylbenzene(1,3,5-), and
TPH-GRO were detected in one sample. Benzo(g,h,i)perylene was detected in two samples.
Benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene,
indeno(1,2,3-cd)pyrene, and phenanthrene were detected in three samples. Methylene chloride,
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bis(2-ethylhexyl)phthalate, fluoranthene, and pyrene were detected in all four samples. TPH-DRO was
not detected.

Proposed Activities

The nature and extent of contamination have not been defined at this site. Therefore, two samples will be
collected from historical location 03-22536, and two samples will be collected from one location above the
inlet at 1 to 2 ft and 4 to 5 ft (Figure 4.1-5). Four soil samples will also be collected from two locations
downgradient of the outfall within the drainage to determine the lateral extent of contamination

(Figure 4.1-5). The downgradient samples will be collected from two depths (0 to 1 ft and 1 to 2 ft). All
samples will be analyzed for inorganic chemicals, VOCs, SVOCs, TPH-GRO and cyanide. No HE or
radionuclides are associated with this SWMU; therefore, no samples will be analyzed for nitrate,
perchlorate or radionuclides. Table 4.0-1 provides a summary of the proposed sampling locations,
depths, and analytical suites.

Additional samples will be collected further downgradient of SWMU 03-045(g) as part of the investigation
of SWMU 03-045(e). Section 4.1.30 provides further details. Data from downgradient canyon sampling
locations will also be used to confirm the nature and extent of contamination have been determined for
SWMU 03-045(g).

4.1.8 SWMU 03-009(i), Surface Disposal Site
Site Description

SWMU 03-009(i) is an inactive surface disposal site located east of the liquid and compressed gas facility
(building 03-0170) (Figure 4.1-25). This site consists of construction debris including crushed tuff, pieces
of concrete, rock, and piles of fill. This surface disposal site ceased to be used in 1980 (LANL 1995,
057590, p. 6-4).

Previous Investigations

Samples have not been collected at this SWMU.

Proposed Activities

The nature and extent of contamination have not been defined at this site. Therefore, four test pits will be
excavated, and two grab samples will be collected within each pit at depths of 5 ft and 10 ft to
characterize the material (Figure 4.1-28). Two additional locations will be sampled downgradient of the
disposal site. Four samples will be collected from these two locations at two depths (0 to 1 ftand 1 to 2 ft)
to define lateral extent. Samples will be analyzed for inorganic chemicals, VOCs, SVOCs, TPH-DRO, and
cyanide. No HE or radionuclides are associated with this SWMU; therefore, no samples will be analyzed
for nitrate, perchlorate, or radionuclides. Table 4.0-1 provides a summary of the proposed sampling
locations, depths, and analytical suites.

419 Consolidated Unit 03-012(b)-00, Power Plant

Consolidated Unit 03-012(b)-00 consists of a holding tank [SWMUs 03-014(q)] and two permitted outfalls
[03-045(c) and 03-012(b)] and 03-045(b) (Figure 4.1-29). SWMU 03-045(b) is a duplicate of 03-012(b).
The SWMUs within this consolidated unit are associated with the TA-03 power plant (building 03-0022)
operations. SWMU 03-014(q) is a cooling-water holding tank; SWMUs 03-045(c), 03-012(b), and
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03-045(b) are outfalls that discharge into a small tributary of Sandia Canyon directly south of the steam
power (LANL 1996, 052930, p. 57). A gas turbine generator was installed on the eastern side of the
power plant within the boundary of Consolidated Unit 03-012(b)-00 in 2007 (LANL 2008, 099214). Each
SWMU is discussed individually in sections 4.1.9.1 t0 4.1.9.4.

SWMUs 03-012(b) and 03-045(b) are the same discharge point for a permitted outfall associated with the
TA-03 steam plant (building 03-0022). Discharge from a permitted outfall at the TA-46 Sanitary
Wastewater Systems Consolidation (SWSC) plant is pumped to the TA-03 steam plant for reuse and is
released to the SWMUs 03-012(b)/03-045(b) outfall. The outfall received effluent from two cooling towers
(structures 03-0025 and -0058) and from the chlorine building (03-0024). Cooling tower 03-0025 was
demolished in 1990, but the concrete foundation remains. Stormwater that collects in the concrete
foundation of former cooling tower 03-0025 also flows to this outfall from pipe valves that previously were
connected to the cooling system. Cooling tower 03-0058 remains and is inactive. From 1951 to 1985,
treated effluent from the former TA-03 wastewater treatment plant (WWTP) was used in the two former
cooling towers (03-0025 and 03-0058). Previously, chromates were used to treat cooling tower piping
systems to inhibit corrosion; this practice ceased in the late 1970s. Cooling tower 03-0285 serves
buildings 03-0132 and 03-1498. A new cooling tower (structure 03-0592) was constructed on the concrete
pad of former cooling tower 03-0025 and although cooling tower 03-0058 was replaced, the new cooling
tower was given the same structure number.

SWMU 03-014(q) is a holding tank, which receives blowdown from the boilers and wastewater from the
water treatment area. Effluent is treated in the holding tank to adjust pH and hinder bacterial growth.
Sulfuric acid or sodium hydroxide (as appropriate) is used to maintain a pH of 6 to 9. Effluent is
dechlorinated before it is discharged into Sandia Canyon. Three uncontrolled releases of acidic
wastewater to this outfall occurred on May 20 to May 21, 1990. Low potential of hydrogen (pH) values
were observed in a 2.5-mi section of the watercourse below the outfall. Soda ash was added manually to
the length of the watercourse, and a May 23, 1990, pH survey detected no pH measurements below 6.9.
In compliance with the NPDES permits, the outfall effluent is monitored periodically for TSS, pH, and total
chlorine.

SWMU 03-045(c) is a permitted outfall, located about 55 ft east of SWMU 03-012(b)/03-045(b).
SWMU 03-045(c) receives effluent from a cooling tower (structure 03-0285), which serves the generators
that power the Laboratory’s computer system. This outfall may have received chromate-treated water.

In 2002, soil samples were collected around the mesa-top structures of Consolidated Unit 03-012(b)-00 to
characterize site conditions and waste before a gas turbine generator and associated utilities were
installed. The sampling objective was to determine if any releases to the mesa-top soil occurred from the
cooling towers. Sampling was conducted within the anticipated footprint of the proposed utility corridor for
the new gas turbine cooling towers (Caporuscio 2003, 088444, pp. 1-2). Twenty-eight fill samples were
collected from 14 locations at depths of 0 to 0.5 ft and 0.5 to 1 ft; 4 fill samples were collected at four
locations from a depth of 0.5 to 1 ft. The samples were analyzed for metals and hexavalent chromium.
Requested analyses are presented in Table 4.1-1.

The 2002 decision-level data are presented in Table 4.1-3. Sampling locations and detected results are
shown in Figures 4.1-30, 4.1-31, and 4.1-32. Mercury was detected above BV in 1 fill sample; copper was
detected above BV in 2 fill samples; cadmium was detected above BV in 3 samples; chromium, silver,
and zinc were detected above BVs in 6, 5, and 10 fill samples, respectively. Hexavalent chromium was
detected in 17 fill samples. Detection limits for antimony, cadmium, silver, and thallium were greater than
BVs in one fill sample.
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In 2004, 18 soil samples were collected from nine locations at the planned location of a new utility trench
for the gas turbine generator. The sampling activities included the collection of surface and subsurface
soil samples from the mesa top directly north and east of a former cooling tower (structure 03-0025).
Sixteen samples were collected from eight locations at depths of 0 to 0.5 ft and 3.5 to 4 ft bgs; two
samples were collected from a ninth location at depths of 0.8 to 1.3 ft and 1.8 to 2.8 ft bgs. All samples
were analyzed for metals and hexavalent chromium. Four surface soil samples were also analyzed for
PCBs (LANL 2003, 080102; LANL 2003, 100705, pp. 2—20). Requested analyses are presented in
Table 4.1-1.

The 2004 decision-level data are presented in Tables 4.1-3 and 4.1-6. Sampling locations and detected
results are shown in Figures 4.1-30, 4.1-31, and 4.1-32. Zinc was detected above BV in three samples.
Chromium and silver were detected above BVs in four and five samples, respectively. Hexavalent
chromium was detected in five samples. The detection limit for cadmium was greater than BV in
numerous samples. Aroclor-1254 and Aroclor-1260 were detected in three and four samples,
respectively.

Proposed sampling for this consolidated unit is provided in the following sections.

419.1 SWMU 03-012(b), Operational Release and Outfall
Site Description

SWMU 03-012(b) is the outfall associated with the TA-03 power plant, building 03-0022 (Figure 4.1-29).
From 1951 to 1985, SWMU 03-012(b) discharged cooling water originating from treated effluent
generated by the TA-03 WWTP (Consolidated Unit 03-014(a)-99). In the past, water from the WWTP was
treated with chromates before it was used as cooling water at the power plant. The NPDES permit
number for the outfall was previously identified as EPA 01A001, but is currently permitted as 001 on the
2007 NPDES authorization permit (EPA 2007, 099009). The outfall is currently authorized to discharge
power plant wastewater from cooling towers, boiler blowdown drains, demineralizer backwash, floor and
sink drains, and treated sanitary reuse to Sandia Canyon (EPA 2007, 099009, p. 1).The outfall
discharges onto sand and gravel southeast of building 03-0022 and into a small tributary of

Sandia Canyon. Discharge from another permitted outfall (13S) at the TA-46 SWSC plant is pumped to
the TA-03 power plant for reuse and eventually discharges to SWMU 03-012(b). The outfall received
effluent from two power plant cooling towers (structures 03-0025 and 03-0058) and the chlorine building
(structure 03-0024). One cooling tower (structure 03-0025) was demolished in 1990, but until 1998, when
a new cooling tower (structure 03-0592) was constructed at the same location (LANL 2008, 099214), the
concrete foundation of structure 03-0025 collected stormwater that discharged to the outfall (LANL 1996,
052930, p. 56). The two cooling tower structures (03-0058 and 03-0592) are currently in operation and
continue to discharge to SWMU 03-012(b) (LANL 2008, 099214).

A one-time release of sulfuric acid to the SWMU 03-012(b) outfall from the power plant holding tank,
structure 03-0336 [SWMU 03-014(q)], occurred in 1990 (LANL 1995, 057590, p. 5-27-1). Low pH values
were observed in a 2.5-mi section of the watercourse below the outfall. Soda ash was added along the
watercourse to raise the pH. A subsequent survey detected no measurements below pH 6.9 (LANL 1996,
052930, p. 56).

Previous Investigations

RFI activities were conducted at SWMU 03-012(b) in 1994. Eleven soil and sediment samples were
collected from five locations at a depth of 0 to 0.5 ft bgs. Four of the samples were collected from two
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locations (three from one location and one from another) near the outfall. Seven samples were collected
from three downstream locations (three samples each from two locations and one from a third) to
characterize the sediment in the outfall channel. All samples were submitted for laboratory analyses of
PCBs, gross-alpha, -beta, and -gamma radiation, and tritium; eight samples were submitted for laboratory
analysis of herbicides; five samples were submitted for laboratory analyses of inorganic chemicals, VOCs,
SVOCs, pesticides, and gamma spectroscopy; one sample was submitted for laboratory analyses of
isotopic plutonium, uranium, and strontium-90 (LANL 1996, 052930, pp. 57-60). Requested analyses are
presented in Table 4.1-2.

Screening-level data are presented in Tables 4.1-11, 4.1-13, 4.1-14, and 4.1-15. Sampling locations are
shown in Figures 4.1-30, 4.1-31, and 4.1-32 Arsenic, cadmium, lead, and nickel were detected in one
sample above BVs. Chromium and silver were detected in two samples above BVs. Anthracene,
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene,
chrysene, dibenz(a,h)anthracene, indeno(1,2,3-cd)pyrene, phenanthrene, pyrene, and total PCBs were
detected in one sample. Fluoranthene was detected in two samples. Aroclor-1260 was detected in three
samples. Plutonium-238, plutonium-239/240, uranium-234, uranium-235, and uranium-236 were detected
above BVs/FVs in one sample. Tritium was detected in three samples.

Proposed Activities

The nature and extent of contamination have not been defined at this site because it is an active outfall.
During the investigation, sampling will be conducted to identify if any contaminants are present below the
outfall. Four sediment and soil samples will be collected from two locations at the outfalls for SWMUs
03-045(c) and 03-012(b) (Figure 4.1-33). Samples will be collected at two depths (0 to 1 ft and 1 to 2 ft)
and analyzed for inorganic chemicals, VOCs, SVOCs, TPH-DRO, cyanide, and PCBs. Sampling locations
will be biased toward areas of sediment accumulation. No HE or radionuclides are associated with this
SWMU; therefore, no samples will be analyzed for nitrate, perchlorate, or radionuclides. Table 4.0-1
provides a summary of the proposed sampling locations, depths, and analytical suites.

In addition, samples will be collected upgradient of this SWMU as part of the investigation for

SWMU 03-045(a). Samples will also be collected from the drainage upgradient and downgradient of this
site as part of the Sandia Canyon and Cafiada del Buey investigation work plan (LANL 1999, 064617).
Section 6.3 provides additional information about the reach investigations to be conducted in Sandia
Canyon. Data from the canyon reach sediment sampling locations will be assessed in the Upper Sandia
Canyon Aggregate Area investigation report to confirm the nature and extent of contamination have been
determined for this site.

419.2 SWMU 03-014(q), Holding Tank
Site Description

SWMU 03-014(q) (Figure 4.1-29) is the former effluent sewage storage tank (structure 03-0336) for the
power plant (building 03-0022) (LANL 1990, 007511, p. 3-014). Between 1951 and 1985, the tank
received and stored effluent from the former WWTP for use as cooling water for the power plant cooling
towers (structures 03-0025 and 03-0058). The effluent was pumped to the holding tank and treated to
hinder bacteria growth. In the past, chromates were used to treat the effluent (LANL 1993, 020947,

p. 5-48).
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Previous Investigations

Although samples have not been collected at this SWMU, soil and fill samples were collected within the
vicinity of the SWMU during the 2002 and 2004 sampling activities for Consolidated Unit 03-012(b)-00,
discussed in section 4.1.9. Requested analyses for sampling at Consolidated Unit 03-012(b)-00 are
presented in Table 4.1-1. Data for Consolidated Unit 03-012(b)-00 are presented in Tables 4.1-3 and
4.1-6. Sampling locations and detected results for Consolidated Unit 03-012(b)-00 are shown in
Figures 4.1-30, 4.1-31, and 4.1-32.

Proposed Activities

The nature and extent of contamination have not been defined at this site. Therefore, six samples will be
collected from three locations upgradient and downgradient of the holding tank at two depths (0 to 1 ft
and 1 to 2 ft) and analyzed for inorganic chemicals and PCBs to confirm previous sampling results and
characterize the site (Figure 4.1-33). Table 4.0-1 provides a summary of the proposed sampling locations,
depths, and analytical suites.

4.1.9.3 SWMU 03-045(b), Operational Release

SWMU 03-045(b) is a duplicate of SWMU 03-012(b). Section 4.1.9.1 provides further details.

4194 SWMU 03-045(c), Outfall
Site Description

SWMU 03-045(c) is an NPDES-permitted outfall (EPA 03A027), located approximately 55 ft east of
SWMU 03-012(b) (LANL 1996, 052930, p. 56) (Figure 4.1-29). SWMU 03-045(c) receives effluent from a
cooling tower (structure 03-0285), which serves the generators that power The Laboratory’s computer
system. SWMU 03-045(c) may have received chromate-treated water (LANL 1996, 052930, pp. 56-57).
Outfall 03A027 is currently permitted for the discharge of cooling tower blowdown water and other
wastewater from structure 03-0285 (EPA 2007, 099009).

Previous Investigations

Sampling has not been conducted at SWMU 03-045(c).

Proposed Activities

The nature and extent of contamination have not been defined at this site because it is an active outfall.
Within this investigation sampling will be conducted to identify if any contaminants are present below the
outfall. Eight sediment and soil samples will be collected from four locations along the drainage for
SWMUs 03-045(c) and 03-012(b) (Figure 4.1-33). Table 4.0-1 provides a summary of the proposed
sampling locations, depths, and analytical suites. Section 4.1.9.1 provides further details on the proposed
sampling.

In addition, samples will be collected both upgradient and downgradient of this SWMU as part of the
investigation for SWMUs 03-045(a), 03-012(b), and 03-045(f). Sections 4.1.9.1, 4.1.29, and 4.1.31
provide further details. Samples will also be collected from the drainage downgradient of this site as part
of the Sandia Canyon and Cafiada del Buey investigation work plan (LANL 1999, 064617). Section 6.3
provides additional information about the reach investigations to be conducted in Sandia Canyon.
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To complete the characterization of this site, additional sampling will be conducted when operations
cease and the outfall becomes inactive.

4.1.10 Consolidated Unit 03-013(a)-00

Consolidated Unit 03-013(a)-00 consists of SWMUs 03-013(a) and 03-052(f) (Figure 4.1-35).

SWMU 03-013(a) is a storm drain that served building 03-0038 (Figure 4.1-34); SWMU 03-052(f) is the
associated outfall located northeast of building 03-0207 (Figure 4.1-35) that ultimately discharged into
Sandia Canyon (LANL 1996, 052930, p. 73). SWMU 03-013(b) (building 03-0038 floor drains, discussed
in section 4.11) formerly drained into SWMU 03-052(f) but was rerouted to the sanitary sewer system in
1987 (LANL 1995, 057590, p. 5-25-1).

Proposed sampling for this consolidated unit is provided in the following sections.

4.1.10.1 SWMU 03-013(a), Storm Drain
Site Description

SWMU 03-013(a) is a 1500-ft long corrugated metal pipe storm drain that served building 03-0038

(LANL 1996, 052930, p. 73) (Figures 4.1-34 and 4.1-35). The storm drain ran underground around
building 03-0038, east along the south side of the Otowi Building (building 03-0261), and connected to
four other storm drains before daylighting 100 ft east of the Otowi Building where it became an open
concrete and rock-lined ditch (LANL 1993, 020947, p. 5 92). The open drain continued past

transportable office buildings (buildings 03-1616 and 03-1617) and passed beneath streets and sidewalks
to a point northeast of the Oppenheimer Study Center (structure 03-0207) where it discharged to former
NPDES-permitted outfall EPA 03A023 [SWMU 03-052(f)] (Figure 4.1-35) before draining into Sandia
Canyon (LANL 1993, 020947, p. 5-92).

Most of SWMU 03-013(a) was removed in 2004 to accommodate the construction of the NSSB and a
new parking structure (LANL 2008, 099214). The corrugated metal pipe was managed as
nonhazardous/nonradioactive industrial waste. Inspection of the drainline trench showed no evidence of a
release from the drainpipe. A new storm drainline was installed west of SWMU 03-052(f) to manage
stormwater runoff from the new NSSB parking structure.

Previous Investigations

RFI activities were conducted for SWMU 03-013(a) in the summer of 1994 as part of the RFI for
Consolidated Unit 03-013(a)-00. Seven sediment samples (five samples plus one field duplicate and one
collocated sample) were collected from five locations (at depths ranging from 0 to 0.6 ft) along the sides
and within the SWMU 03-052(f) outfall channel 10 to 50 ft downstream from the outfall pipe (LANL 1995,
057590, p. 5-25-3). Sampling locations were biased to areas where sediment could be collected

(LANL 1996, 052930, p. 75). Samples were field-screened and analyzed for gross-alpha, -beta, and
-gamma radiation, tritium, inorganic chemicals, PCBs, VOCs, and SVOCs. Requested analyses are
presented in Table 4.1-2.

Screening-level data are presented in Tables 4.1-11 and 4.1-14. Sampling locations are shown in
Figures 4.1-36, 4.1-37, and 4.1-38. Chromium, copper, and mercury were detected above BVs in one
sample. Lead was detected above BVs in three samples and zinc in six samples. Aroclor-1254 and total
PCBs were detected in one sample. VOCs, SVOCs, and radionuclides were not detected.
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The investigation also found low-level concentrations of polycyclic aromatic hydrocarbons (PAHSs), which
were attributed to runoff from the adjacent parking lot (LANL 1996, 052930, p. 82).

Proposed Activities

No sampling is proposed for SWMU 03-013(a) because most of this SWMU was excavated to
accommodate the construction of the NSSB. Although the remaining portion of this drainline is
inaccessible, SWMU 03-013(a) discharged to an associated storm drainage [SWMU 03-052(f)], which will
investigated, as described in section 4.1.10.2.

4.1.10.2 SWMU 03-052(f), Outfall
Site Description

SWMU 03-052(f) is a formerly NPDES-permitted outfall (EPA 03A023) (Figure 4.1-35) that received
wastewater from floor drains [AOC 03-013(b)], sinks, water fountains and a storm drain

[SWMU 03-013(a)] that served building 03-0038 (Figure 4.1-34) until 1987 when the drains in

building 03-0038 were rerouted to the TA-03 sanitary sewer system. Stoddard solvents, dry acid, and
caustic materials from the maintenance shop were discarded through sinks and floor drains to this outfall.
Spent paint solvents and cutting oils contaminated with machined beryllium particles may also have been
released to the floor drains during the 1960s and 1970s. In addition, cooling water for welding torches
was discharged directly to the drains. The first spill was approximately 200 gal. of water/waste oil mixture
that was discharged when an automatic compressor blowdown mechanism failed. A second spill from a
ruptured air-compressor oil line resulted in the release of approximately 1 gt of compressor oil to the
drain. This spill produced an oily sheen on the surface of the water at the outfall (LANL 1995, 057590,

p. 5-25-1). A third spill occurred when approximately 15 gal. of diesel fuel was released from a ruptured
truck fuel line into the utilities construction trench between buildings 03-1793 and 03-1794. On the same
day, a clay sewer pipe in the utility trench broke, releasing approximately 2000 gal. of wastewater into the
excavation. A sump was used to remove the wastewater from the excavation and the wastewater was
discharged to SWMU 03-052(f). The diesel-contaminated asphalt and soil was removed and disposed of
at Sigma Mesa. Runoff from parking lots and the surrounding areas also discharge to the outfall

(LANL 1995, 057590, p. 5-25-2). Outfall 03A023 was removed from the NPDES permit on July 11, 1997.

Previous Investigations

RFI activities conducted at SWMU 03-052(f) are the same activities conducted for SWMU 03-013(a),
which was part of the 1994 RFI for Consolidated Unit 03-013(a)-00 (LANL 1996, 052930, pp. 73—74, 77).
Sampling conducted for SWMU 03-013(a) is reported in section 4.1.10.1. Requested analyses are
presented in Table 4.1-2. Data are presented in Tables 4.1-11 and 4.1-14. Sampling locations are shown
in Figures 4.1-36, 4.1-37, and 4.1-38.

Proposed Activities

The nature and extent of contamination have not been defined at this site. Fourteen sediment and soil
samples will be collected at seven locations along the storm drainage to confirm previous sampling
results and to define nature and extent of contamination (Figure 4.1-39). The samples will be collected at
two depths (0 to 1 ft and 1 to 2 ft) and analyzed for inorganic chemicals, VOCs, SVOCs, TPH-DRO,
PCBs, cyanide, perchlorate, and radionuclides. No HE is associated with this SWMU; therefore, no
samples will be analyzed for nitrate. Table 4.0-1 provides a summary of the proposed sampling locations,
depths, and analytical suites.
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4.1.11 AOC 03-013(b), Floor Drains
Site Description

AOC 03-013(b) consists of floor drains located in the basement of building 03-0038 (LANL 1993, 020947,
p. 5-92) (Figure 4.1-35). The floor drains were located in the plasma-burning machine area, the metals-
cutting room, and the pipe-fabrication shop. Until 1987, the floor drains emptied into a storm drain
[SWMU 03-013(a)] (LANL 1993, 020947, p. 5-93). SWMU 03-013(b) ultimately discharged to the outfall at
SWMU 03-052(f) (Figures 4.1-34 and 4.1-35) (LANL 1996, 052930, pp. 73—74). The piping for

SWMU 03-013(b) was rerouted to the sanitary sewer line in 1987. During the 1960s and 1970s, spent
paint solvents and cutting oils contaminated with machined beryllium particles may have been released to
the floor drains.

Previous Investigations

RFI activities conducted at AOC 03-013(b) are the same activities conducted for SWMU 03-013(a), which
was part of the 1994 RFI for Consolidated Unit 03-013(a)-00 (LANL 1996, 052930, pp. 73-74, 77).
Sampling conducted for SWMU 03-013(a) is discussed in section 4.1.10.1. Requested analyses are
presented in Table 4.1-2. Data are presented in Tables 4.1-11 and 4.1-14. Sampling locations are shown
in Figures 4.1-36, 4.1-37, and 4.1-38.

Proposed Activities

No sampling is proposed for SWMU 03-013(b) because it was removed during the construction of the
NSSB. SWMU 03-013(b) discharged to associated storm drainage [SWMU 03-052(f)] as described in
section 4.1.10.2.

4112 SWMU 03-013(i), Operational Release
Site Description

SWMU 03-013(i) is an area soil and gravel contamination from historical releases of hydraulic oil at
buildings 03-0246 and 03-0247 (Figure 4.1-40). These buildings housed operations that involved testing
the tensile strength of various steel cables used in conjunction with underground nuclear test assemblies.
The cable control building (building 03-0246) and the cable stress building (building 03-0247) were
collectively referred to as the Pull Test Facility. The facility was constructed before 1967 and operated
until the mid-1980s when a replacement facility was constructed on Sigma Mesa. Building 03-0246 was
constructed on a concrete slab that contained a hydraulic oil compressor and storage tank.

Building 03-0247 was constructed on a concrete curb surrounding a gravel floor that contained two
hydraulic rams used to perform the tensile strength testing. Hydraulic oil was provided to the rams
through underground pipes between the buildings (LANL 2005, 091540, pp. 1-2).

Hydraulic oil is likely to have been released to the concrete slab floor inside building 03-0246 and
subsequently flowed beneath the building walls and onto the soil surrounding the building. Soil staining
was evident along the north side of the building and along the northeast and northwest corners. The
gravel floor inside building 03-0247 was visibly stained with oil in several locations beneath the hydraulic
ram assembly (LANL 2004, 087406, p. 1). Building 03-0247 and its contents were demolished and
removed in 2005. The contents and the concrete slab of building 03-0246 were also demolished and
removed in 2005. Following the demolition and removal of the concrete slab, approximately 144 ft? of
contaminated soil was excavated from the footprint of building 03-0246. Following the demolition and
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removal of building 03-0247 and its gravel floor, an 8-in. concrete slab was exposed that was connected
to the building foundation on the north and west sides. The slab was removed, and stained soil and debris
were also removed from SWMU 03-013(i). Confirmation samples were collected at both locations after
demolition and removal, and the excavation was backfilled and graded (LANL 2005, 091540, pp. 1-4).

Previous Investigations

Eight fill samples were collected from four locations following the excavation of the footprint of

building 03-0246 from depths of 0 to 0.5 ft and at 1.5 ft bgs. Four confirmatory fill samples were also
collected from two locations downgradient of former building 03-0246 at depths of 0 to 0.5 ft and at 1.5 ft
bgs. Four additional fill samples were collected at two locations within the footprint of building 03-0247 at
depths of 0 to 0.5 ft and at 1.5 ft bgs (LANL 2005, 091540, pp. 4-5). A total of 16 samples were submitted
for laboratory analyses of inorganic chemicals, SVOCs, PCBs, TPH-DRO, and TPH-GRO. Each of the
samples collected from 1.5 ft bgs were also submitted for VOCs. Requested analyses are presented in
Table 4.1-1.

Decision-level data are presented in Tables 4.1-3, 4.1-4, 4.1-5, and 4.1-6. Sampling locations are shown
in Figures 4.1-41 and 4.1-42. Barium, copper, and nickel were detected above BVs; antimony, lead, and
zinc were detected above BVs in three, seven, and eight samples, respectively; cadmium was detected
above BV in eight samples. The detection limits for cadmium were greater than BVs in three samples and
the detection limit for selenium was greater that BV in most samples. Acenaphthene and butanone(2-)
were detected in one sample. Acenaphthylene, anthracene, isopropyltoluene(4-), and
methylnaphthalene(2-) were detected in two samples. Benzoic acid, bis(2-ethylhexly)phathalate, fluorene,
and pyrene were detected in three samples. Acetone, fluoranthene, and phenanthrene were detected in
four samples. Aroclor-1260 and Aroclor-1254 were detected in 10 and 12 samples, respectively.
TPH-GRO and TPH-DRO were detected in 10 and 16 samples, respectively.

Proposed Activities

The nature and extent of contamination have not been defined at this site. Thirty-two soil samples will be
collected from 16 locations from two depths (0 to 1 ft and 4 to 5 ft) to define the extent of contamination
(Figure 4.1-43). Samples will be submitted for analyses of inorganic chemicals, VOCs, SVOCs,
TPH-DRO, cyanide, and PCBs. No HE or radionuclides are associated with this SWMU; therefore, no
samples will be analyzed for nitrate, perchlorate, or radionuclides. Table 4.0-1 provides a summary of the
proposed sampling locations, depths, and analytical suites.

4.1.13 Consolidated Unit 03-014(a)-99

Consolidated Unit 03-014(a)-99 consists of 20 of the 30 SWMUs and AOCs associated with the former
WWTP that operated at TA-03 from 1951 to 1992, until the Laboratory’s SWSC Plant became active in
1992 (LANL 1993, 020947, p. 5-46). The former WWTP is adjacent to and east of the utilities control
center (building 03-0223) on the southern rim near the head of Sandia Canyon. The WWTP served
TA-03, TA-43, TA-59, and TA-60, the trailer park on West Jemez Road, and holding tank and septic
system wastes throughout the Laboratory. The WWTP also began treating sanitary wastes from TA-02
and TA-41 in 1990 and TA-21 in 1992. The WWTP had two parallel systems, the north plant (Plant 1)
built in 1951, and the south plant (Plant 2) built in 1964. Each system consisted of entrance works, Imhoff
tanks, dosing siphons, trickling filters, and final clarifying tanks. The plants were different in some physical
dimensions but essentially functioned identically. The WWTP was designed with a 750,000 gal./d
combined capacity (LANL 1993, 020947, p. 5-45). Although no longer operational, many of the structures
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associated with the SWMUs and AOCs of Consolidated Unit 03-014(a)-99 are still present, the locations
of which are shown in Figure 4.1-44.

Upon entering each plant, raw sewage was first metered at a splitter box (structure 03-0677), where the
flow was diverted to either Plant 1 or Plant 2. The water passed through a comminutor that shredded
large solid material. Manually cleaned bar racks were available for both plants when the comminutors
were down for repair. Effluent flow was approximately 150,000 gal./d (LANL 1993, 020947, pp. 5-45—
5-47). The splitter box, comminutor, and bar racks are collectively identified as SWMU 03-014(i)

(LANL 1993, 020947, p. 5-46).

Water passed from the entrance works directly to the Imhoff tanks, structures 03-0049 and 03-0192
[SWMUs 03-014(a) and 03-014(e)], which functioned as settling/digestion tanks. Effluent water flowed
from the Imhoff tanks to dosing siphons, structures 03-0048 and 03-0193 [SWMUs 03-014(b) and
03-014(f)], then to the trickling filters, structures 03-0047 and 03-0194 [SWMUs 03-014(c) and 03-014(g)],
where organic waste was biologically digested through bacterial growth on rock media (LANL 1993,
020947, p. 5-47). Material sloughed from the trickling filter media settled in final clarifying tanks,
structures 03-0046 and 03-0195 [SWMUs 03-014(d) and 03-014(h)]; the resulting sludge was then
recirculated back to the head of the plant to allow solids to settle out in the Imhoff tanks (LANL 1993,
020947, p. 5-47).

Sludge collected in the Imhoff tanks was ultimately siphoned to four sludge drying beds,

structures 03-0196, 03-0197, 03-0198, and 03-0199 [SWMUs 03-014(k), 03-014(l), 03-014(m), and
03-014(n)] located immediately north of the Imhoff tanks. Three of the four beds were used for sludge
drying, while the fourth was used as a skimmer bed. Overflow sludge was directed to three additional
sludge drying beds, structure 03-1871 [SWMU 03-014(0)], located north and downslope of the four sludge
drying beds, and west of the chlorine contact chamber [SWMU 03-014(j)] (LANL 1993, 020947, p. 5-47).
The four sludge drying beds, constructed in 1965, are referred to as the “upper beds,” while the other
three sludge drying beds, constructed in 1987, are referred to as the “lower beds” (LANL 1993, 020947,
p. 5-46; LANL 1997, 056660.4, p. 57).

Effluent from the sludge beds flowed from a subsurface drain system to a holding tank, structure 03-1901
[SWMU 03-014(u)]. The contents of the tank were recirculated by truck to the head of the plant for
additional treatment. From the late 1950s to the late 1970s, dried sludge was added to the soil around the
entrance works as a soil amendment (LANL 1993, 020947, p. 5-47).

Additional AOCs and SWMUs addressed as part of Consolidated Unit 03-014(a)-99 include

AOCs 03-014(b2) and 03-014(c2), historical outfalls associated with the former WWTP;

SWMU 03-014(p), a lift station associated with the former WWTP; and SWMU 03-056(d), a drum storage
area located on the north side and adjacent to SWMU 03-14(c) trickling filter (structure 03-0047).

RFI activities were performed at the former WWTP in 1994 and 1997. In 1994, the area around the Imhoff
tanks and the two historical outfalls were sampled. The Imhoff tanks were sampled because treated
sludge was directly applied to the soil in the grassy areas around the tanks. The historical outfalls

[AOC 03-014(b2) and AOC 03-014(c2)] were sampled because AOC 03-014(b2) was an active outfall for
the WWTP, and AOC 03-014(c2) was believed to be an out-of-service outfall trench but was
subsequently identified as a storm drain trench and overflow outlet pipe outfall (LANL 1996, 052930,

p. 83). In 1997, the sludge drying beds [SWMUs 03-014(k), 03-014(l), 03-014(m), and 03-014(0)] were
sampled. SWMU 03-014(n) was scheduled for sampling; however, oil was discovered in the bed, which
was subsequently remediated in early September 1997 (LANL 1997, 056660.4, p. 60). RFI activities for
SWMUs and AOCs in Consolidated Unit 03-014(a)-99 are discussed in more detail in sections 4.1.13.1 to
4.1.13.20.
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Proposed sampling for this consolidated unit is provided in the following sections. Samples will be
collected beneath existing structures associated with SWMUs 03-014(a,b,c,d,e,g,h,i,p) following D&D.

4.1.13.1 SWMU 03-014(a), Structure Associated with Former WTTP
Site Description

SWMU 03-014(a) is the Imhoff tank (structure 03-0049) for Plant 1 of the former WWTP (Figure 4.1-44).
Water and effluent passed from the entrance works directly to the Imhoff tank, which functioned as a
settling/digestion tank (LANL 1993, 020947, p. 5-47).

Previous Investigations

A Phase | RFI was performed at SWMUs 03-014(a) and 03-014(e) (section 4.1.13.7) in 1994. The area
around these SWMUs (structures 03-0049 and 03-0192) was sampled to determine whether
contaminants were released as a result of the application of sludge to the soil or from tank overflow
(LANL 1996, 052930, p. 85).

Twelve soil samples (including two duplicates) were collected from five locations between and
downgradient of the SWMUs. Two samples were collected from each location at depths of 0 to 1 ft bgs
and 1 to 1.5 ft bgs. Samples from the 0- to 1-ft interval were submitted for laboratory analyses of
inorganic chemicals, SVOCs, PCBs, pesticides, herbicides, gross-alpha, -beta, and -gamma radiation,
gamma spectroscopy, isotopic plutonium and uranium, and tritium. Samples from the 1- to 1.5-ft interval
were submitted for laboratory analyses of cyanide, VOCs, gross-alpha, -beta, and -gamma radiation, and
tritium (LANL1996, 052930, p. 85). Requested analyses are presented in Table 4.1-2.

Screening-level data are presented in Tables 4.1-11, 4.1-14, and 4.1-15. Sampling locations are shown in
Figures 4.1-45, 4.1-46, and 4.1-47. Cyanide was detected above BV in three samples. Cadmium,
chromium, copper, lead, mercury, silver, and zinc were each detected above BVs in five samples.
Aroclor-1260 was detected in four samples at concentrations less than 1 ppm. Americium-241,
uranium-235, and uranium-238 were detected above BVs/FVs in one sample. Uranium-234 was detected
above BV/FV in four samples. Plutonium-239/240 and plutonium-238 and were detected above BVs/FVs
in four and five samples, respectively. VOCs, SVOCs, pesticides, and herbicides were not detected.

Proposed Activities

The nature and extent of contamination have not been defined at this site. Fifteen soil samples will be
collected from five locations to confirm the results of previous sampling events and to define the extent of
contamination for SWMUs 03-014(a), 03-014(b), 03-014(e), and 03-014(f) because of their close
proximity (Figure 4.1-48). The samples will be collected from three depths (0 to 1 ft, 1 to 2 ft, and soil/tuff
interface) and analyzed for inorganic chemicals, VOCs, SVOCs, TPH-DRO, PCBs, cyanide, perchlorate,
nitrate, and radionuclides. Table 4.0-1 provides a summary of the proposed sampling locations, depths,
and analytical suites.

4.1.13.2 SWMU 03-014(b), Structure Associated with Former WWTP
Site Description

SWMU 03-014(b) is the dosing siphon (structure 03-0048) for Plant 1 of the former WWTP
(Figure 4.1-44). Effluent from the Imhoff tank (structure 03-0049) flowed to the dosing siphon, which
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dispersed accumulated effluent water in an amount sufficient to run the trickling filter (structure 03-0047)
rotary arms. The dosing siphon maintained the moisture throughout the trickling filter's rock media beds
(LANL 1993, 020947, p. 5-47).

Previous Investigations

SWMU 03-014(b) was not specifically sampled as part of historical RFI activities, but soil samples
collected as part of the 1994 RFI activities for SWMUs 03-014(a) and 03-014(e) were within the vicinity of
SWMU 03-014(b). Samples for SWMU 03-014(a) are discussed in section 4.1.13.1. Requested analyses
are presented in Table 4.1-2. Data are presented in Tables 4.1-11, 4.1-14, and 4.1-15. Sampling
locations are shown in Figures 4.1-45, 4.1-46, and 4.1-47.

Proposed Activities

The nature and extent of contamination have not been defined at this site. Fifteen soil samples will be
collected from five locations to confirm the results of previous sampling events and to define the extent of
contamination for SWMUs 03-014(a), 03-014(b), 03-014(e), and 03-014(f) because of their close
proximity (Figure 4.1-48). Section 4.1.13.1 provides more detailed information regarding the proposed
sampling for the four SWMUs. Table 4.0-1 provides a summary of the proposed sampling locations,
depths, and analytical suites.

4.1.13.3 AOC 03-014(b2), Outfall
Site Description

AOC 03-014(b2) is a former NPDES-permitted outfall (EPA SSSO1S) for the former WWTP

(Figures 4.1-45, 4.1-46, and 4.1-47). The outfall received treated effluent from a flow-measurement weir
north of the WWTP chlorination system [SWMU 03-014(j), see section 4.1.13.12] dosing and contact
chamber via a 1.5-ft-diameter x 300-ft-long corrugated metal pipe. The outfall discharged to a rocky
outcrop at the edge of Sandia Canyon (LANL 1993, 020947, p. 5-49). Outfall SSS01S was permitted for
the discharge of wastewater and was removed from the NPDES permit in 1994 (LANL 1999, 064617,

p. 27).

AOC 03-014(b2) received effluent from the former WWTP from 1989 to 1992, when the WWTP was
decommissioned. AOC 03-014(b2) received treated effluent from the SWSC plant at TA-46 from 1992 to
1998, when the effluent was switched to the outfall at the power plant, building 03-0027. AOC 03-014(b2)
was monitored 3 times per month for biochemical oxygen demand, total suspended solids (TSS), pH,
fecal coliform, total chlorine, and radioactive constituents. From 1989 to 1993, radioactive constituents
were reported over the detection limits (LANL 1993, 020947, p. 5-49).

Previous Investigations

A Phase | RFI was conducted at AOC 03-014(b2) in 1994 to determine whether discharge to the outfall
resulted in the release of any contaminants to the site. Twelve sediment samples were collected from four
locations along the outfall channel and in the outfall flow path in areas where sediment accumulated.
Samples were submitted for laboratory analyses of inorganic chemicals, VOCs, SVOCs, PCBs,
pesticides, herbicides, gross-alpha, -beta, and -gamma radiation, gamma spectroscopy, and tritium
(LANL 1996, 052930, pp. 95-98). Requested analyses are presented in Table 4.1-2.
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Screening-level data are presented in Tables 4.1-11, 4.1-12, 4.1-13, and 4.1-15. Sampling locations are
shown in Figures 4.1-45, 4.1-46, and 4.1-47. Chromium was detected above BV in one sample. Lead and
silver were detected above BVs in two samples. The analytes 4-isopropyltoluene, toluene, and
bis(2-ethylhexyl)phthalate were detected in one sample. Cesium-137 was detected above BV/FV in one
sample. Cobalt-60 was detected in one sample. Gross-alpha and -beta radiation were detected in four
samples.

Proposed Activities

The nature and extent of contamination have not been defined at this site. Ten soil samples will be
collected from five locations to confirm the results of previous sampling events and to define the extent of
contamination between the AOC and the Sandia Canyon reach S-1 (Figure 4.1-48). The samples will be
collected from two depths (0 to 1 ft and 1 to 2 ft) and analyzed for inorganic chemicals, VOCs, SVOCs,
TPH-DRO, PCBs, cyanide, perchlorate, nitrate, and radionuclides. Table 4.0-1 provides a summary of the
proposed sampling locations, depths, and analytical suites.

In addition, samples will be collected from the drainage downgradient of this site as part of the

Sandia Canyon and Cafiada del Buey investigation work plan (LANL 1999, 064617); data will be provided
in an investigation report to be submitted to NMED in December 2008. Data from the sediment sampling
locations will be assessed in the Upper Sandia Canyon Aggregate Area investigation report to confirm the
nature and extent of contamination have been determined for SWMU 03-014(b2).

4.1.13.4 SWMU 03-014(c), Structure Associated with Former WWTP
Site Description

SWMU 03-014(c) is the trickling filter (structure 03-0047) for Plant 1 of the former WWTP (Figure 4.1-44).
The trickling filter received effluent from the Imhoff tank (structure 03-0049) and dosing siphon

(structure 03-0048) where organic waste was digested through bacterial growth on filter media. The filter
bed is 72 ft in diameter x 6 ft deep with a design capacity of 325,000-gal./d (LANL 1993, 020947, p. 5-47).

Previous Investigations

SWMU 03-014(c) has not been sampled.

Proposed Activities

The nature and extent of contamination have not been defined at this site. Three samples will be
collected from one location between SWMUs 03-014(c) and 03-014(g) to characterize the site

(Figure 4.1-48). The samples will be collected from three depths (at the base of the tank, at the soil/tuff
interface, and 5 ft below the soil/tuff interface) and analyzed for inorganic chemicals, VOCs, SVOCs,
TPH-DRO, PCBs, cyanide, perchlorate, nitrate, and radionuclides. Table 4.0-1 provides a summary of the
proposed sampling locations, depths, and analytical suites.

4.1.13.5 AOC 03-014(c2), Outfall
Site Description

AOC 03-014(c2) is an overflow outfall that formerly received treated effluent from the former WWTP from
1975 until the WWTP chlorination system [SWMU 03-014(j), see section 4.1.13.12] was constructed in
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1985 (LANL 1993, 020947, pp. 5-48-5-49). The outfall was located on the north side of the chlorination
system pump pit (structure 03-0166) (Figures 4.1-45, 4.1-46, and 4.1-47). Effluent for this outfall
discharged as sheet flow onto a steep slope containing an erosion channel from stormwater runoff. The
channel eventually trends northeast into Sandia Canyon. Soil and sediment were occasionally cleaned
out of the channel with a backhoe and piled onto the upslope channel bank (LANL 1996, 052930, p. 103).
Following the construction of the chlorination system, the outfall was rerouted underground from the
pump pit (structure 03-0166) to the chlorination dosing and contact chamber where the final effluent
discharged freely into Sandia Canyon from a flow measurement weir north of the contact chamber. This
outfall was abandoned in 1988 or 1989, when the WWTP effluent was routed to a new outfall,

AOC 03-014(b2) (section 4.1.13.3) (LANL 1993, 020947, p. 5-49).

An evaluation of the former WWTP blueprints during 1994 RFI activities identified the location of the
original treated effluent outfall approximately 20 to 30 ft west of the original AOC 03-014(c2) outfall
(LANL 1996, 052930, p. 116).

Previous Investigations

A Phase | RFI was conducted at AOC 03-014(c2) in 1994. The sampling strategy was designed to
determine whether discharge from the pump pit (structure 03-0166) overflow pipe resulted in the release
of contaminants. Twenty sediment samples (including one duplicate) were collected at nine locations from
depths of 0 to 1 ft bgs and 1 to 1.5 ft bgs. Samples from the 0- to 1-ft interval were submitted for
laboratory analyses of inorganic chemicals, SVOCs, PCBs, pesticides, herbicides, gross-alpha, -beta,
and -gamma radiation, gamma spectroscopy, isotopic plutonium and uranium, strontium-90, and tritium.
Samples from the 1- to 1.5-ft interval were submitted for laboratory analyses of cyanide, VOCs, gross-
alpha, -beta, and -gamma radiation, and tritium (LANL 1996, 052930, p. 106). Requested analyses are
presented in Table 4.1-2.

Screening-level data are presented in Tables 4.1-11, 4.1-13, 4.1-14, and 4.1-15. Sampling locations are
shown in Figures 4.1-45, 4.1-46, and 4.1-47. Calcium and zinc were detected above BVs in one sample.
Lead and nickel were detected above BVs in three samples. Cadmium, chromium, copper, cyanide,
mercury, and silver were detected above BVs in six samples. Benzo(a)pyrene, benzo(b)fluoranthene,
benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, fluoranthene, indeno(1,2,3-cd)pyrene,
phenanthrene, and pyrene were detected in one sample. Aroclor-1260 was detected in eight samples
below 1 ppm. Plutonium 239/240 and plutonium-238 were detected above BVs/FVs in one and six
samples, respectively. Europium-152 and tritium were detected in two samples. VOCs, pesticides, and
herbicides were not detected.

Proposed Activities

The nature and extent of contamination have not been defined at this site. Ten samples will be collected
from five locations to characterize the drainage, confirm the results of previous sampling event, and to
define the extent of contamination (Figure 4.1-48). The samples will be collected from two depths (0 to
1 ftand 1 to 2 ft) and analyzed for inorganic chemicals, VOCs, SVOCs, TPH-DRO, PCBs, cyanide,
perchlorate, nitrate, and radionuclides. Table 4.0-1 provides a summary of the proposed sampling
locations, depths, and analytical suites.

In addition, six samples will be collected at three locations in the northern polygon and associated
drainage to confirm the results of previous sampling event (Figure 4.1-48). Samples will be collected at
two depths (0 to 1 ft and 2 to 3 ft) and analyzed for inorganic chemicals, VOCs, SVOCs, TPH-DRO,
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PCBs, cyanide, perchlorate, nitrate, and radionuclides. Table 4.0-1 provides a summary of the proposed
sampling locations, depths, and analytical suites.

In addition, sediment samples will be collected from the drainage downgradient of this site as part of the
Sandia Canyon and Cafiada del Buey investigation work plan (LANL 1999, 064617); data will be provided
in an investigation report to be submitted to NMED in December 2008. Section 6.3 provides additional
information about the reach investigations to be conducted in Sandia Canyon. Data from the canyon
sediment sampling locations will be assessed in the Upper Sandia Canyon Aggregate Area investigation
report to confirm the nature and extent of contamination have been determined for SWMU 03-014(c2).

4.1.13.6 SWMU 03-014(d), Structure Associated with Former WWTP
Site Description

SWMU 03-014(d) is the secondary clarifier (structure 03-0046) for Plant 1 of the former WWTP

(Figure 4.1-45). Material sloughed from the trickling filter media settled in the secondary clarifying tank.
The resulting sludge was subsequently recirculated back to the head of the plant (LANL 1993, 020947,
p. 5-47).

Previous Investigations

SWMU 03-014(d) has not been sampled.

Proposed Activities

The nature and extent of contamination have not been defined at this site. Nine soil samples will be
collected from three locations to characterize SWMUs 03-014(d) and 03-014(h) (Figure 4.1-48). The
samples will be collected from three depths (at the base of the tank, at the soil/tuff interface, and 5 ft
below the soil/tuff interface) and analyzed for inorganic chemicals, VOCs, SVOCs, TPH-DRO, PCBs,
cyanide, perchlorate, nitrate, and radionuclides. Table 4.0-1 provides a summary of the proposed
sampling locations, depths, and analytical suites.

4.1.13.7 SWMU 03-014(e), Structure Associated with Former WWTP
Site Description

SWMU 03-014(e) is the Imhoff tank (structure 03-0192) for Plant 2 of the former WWTP (Figure 4.1-45).
Water and effluent passed from the entrance works directly to the Imhoff tank, which functioned as a
settling/digestion tank (LANL 1993, 020947, p. 5-47).

Previous Investigations

A Phase | RFI was performed at SWMUs 03-014(e) and 03-014(a) (section 4.1.13.1) in 1994. The area
around the Imhoff tanks, structures 03-0192 and 03-0049, were sampled to determine whether
contaminants were released to the environment as a result of applying sludge to the soil or from tank
overflow (LANL 1996, 052930, p. 85).

The 1994 RFI sampling activities and results relevant to SWMU 03-014(e) are discussed in
section 4.1.13.1. Requested analyses are presented in Table 4.1-2. Data are presented in Tables 4.1-11,
4.1-14, and 4.1-15. Sampling locations are shown in Figures 4.1-45, 4.1-46, and 4.1-47.
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Proposed Activities

The nature and extent of contamination have not been defined at this site. Fifteen soil samples will be
collected from five locations to confirm the results of previous sampling events and to define the extent of
contamination for SWMUs 03-014(a), 03-014(b), 03-014(e), and 03-014(f) because of their close
proximity (Figure 4.1-48). Section 4.1.13.1 provides more detailed information regarding the proposed
sampling for the four SWMUSs. Table 4.0-1 provides a summary of the proposed sampling locations,
depths, and analytical suites.

4.1.13.8 SWMU 03-014(f), Structure Associated with Former WWTP
Site Description

SWMU 03-014(f) is the dosing siphon (structure 03-0193) for Plant 2 of the former WWTP (Figure 4.1-44).
Effluent from the Imhoff tank (structure 03-0192) flowed to the dosing siphon, which dispersed,
accumulated effluent water in an amount sufficient to run the trickling filter (structure 03-0194) rotary
arms. The dosing siphon maintained the moisture throughout the trickling filter’s rock media beds

(LANL 1993, 020947, p. 5-47).

Previous Investigations

SWMU 03-014(f) was not specifically sampled as part of historical RFI activities, but samples collected
from SWMUs 03-014(a) (section 4.1.13.1) and 03-014(e) are within the vicinity of SWMU 03-014(f).
Requested analyses for SWMU 03-014(a) are presented in Table 4.1-2. Data are presented in

Tables 4.1-11, 4.1-14, and 4.1-15. Sampling locations are shown in Figures 4.1-45, 4.1-46, and 4.1-47.

Proposed Activities

The nature and extent of contamination have not been defined at this site. Fifteen soil samples will be
collected from five locations to confirm the results of previous sampling events and to define the extent of
contamination for SWMUs 03-014(a), 03-014(b), 03-014(e), and 03-014(f) because of their close
proximity (Figure 4.1-48). Section 4.1.13.1 provides more detailed information regarding the proposed
sampling for the four SWMUSs. Table 4.0-1 provides a summary of the proposed sampling locations,
depths, and analytical suites.

4.1.13.9 SWMU 03-014(g), Structure Associated with Former WWTP
Site Description

SWMU 03-014(g) is the trickling filter (structure 03-0194) for Plant 2 of the former WWTP (Figure 4.1-44).
The trickling filter received effluent from the Imhoff tank (structure 03-0192) and dosing siphon

(structure 03-0193) where organic waste was digested through bacterial growth on filter media. The filter
bed is 72 ft in diameter x 6 ft deep with a design capacity of 325,000-gal./d (LANL 1993, 020947, p. 5-47).

Previous Investigations

SWMU 03-014(g) has not been sampled.
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Proposed Activities

The nature and extent of contamination have not been defined at this site. Three soil samples will be
collected from one location between SWMUs 03-014(c) and 03-014(g) to confirm that a release of
contaminants did not occur (Figure 4.1-48). The samples will be collected from three depths (at the base
of the tank, at soil/tuff interface, and 5 ft below interface) and analyzed for inorganic chemicals, VOCs,
SVOCs, TPH-DRO, PCBs, cyanide, perchlorate, and radionuclides. Table 4.0-1 provides a summary of
the proposed sampling locations, depths, and analytical suites.

4.1.13.10 SWMU 03-014(h), Structure Associated with Former WWTP
Site Description

SWMU 03-014(h) is the secondary clarifier (structure 03-0195) for Plant 2 of the former WWTP

(Figure 4.1-44). Material sloughed from the trickling filter media settled in the secondary clarifying tank
where resulting sludge was subsequently recirculated back to the head of the plant (LANL 1993, 020947,
p. 5-47).

Previous Investigations

SWMU 03-014(h) has not been sampled.

Proposed Activities

The nature and extent of contamination have not been defined at this site. Nine soil samples will be
collected from three locations to characterize SWMUs 03-014(d) and 03-014(h) (Figure 4.1-48).
Section 4.1.13.6 provides more detailed information regarding the proposed sampling. Table 4.0-1
provides a summary of the proposed sampling locations, depths, and analytical suites.

4.1.13.11 SWMU 03-014(i), Structure Associated with Former WWTP
Site Description

SWMU 03-014(i) consists of three structures: a splitter box (structure 03-0677) where raw sewage is first
metered and split between Plant 1 or Plant 2, a comminutor where large objects and material are
shredded, and a bar screen. These structures were built in 1951 (LANL 1993, 020947, pp. 5-45-5-47)
(Figure 4.1-44).

Previous Investigations

SWMU 03-014(i) has not been sampled.

Proposed Activities

The nature and extent of contamination have not been defined at this site. Twelve soil samples will be
collected from three locations to characterize the site (Figure 4.1-48). The samples will be collected from
four depths (0 to 1 ft, at the base of the structure, at the soil/tuff interface, and 5 ft below the soil/tuff
interface) and analyzed for inorganic chemicals, VOCs, SVOCs, TPH-DRO, PCBs, cyanide, perchlorate,
nitrate, and radionuclides. Table 4.0-1 provides a summary of the proposed sampling locations, depths,
and analytical suites.
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4.1.13.12 SWMU 03-014(j), Structure Associated with Former WWTP
Site Description

SWMU 03-014(j), the chlorination system for the former WWTP, consists of two structures: a pump pit,
structure 03-2209 (formerly indentified as structure 03-0166), and a dosing and contact chamber. Both
structures are located approximately 100 ft north of structure 03-0166 (Figure 4.1-44). The pump pit is a
9-ft x 11-ft x 10-ft-deep concrete pit that contains an effluent pump with a steel grating cover. The dosing
and contact chamber is a 15-ft x 15-ft x 6-ft concrete pit with a concrete flow weir that is 225 ft? (LANL
1990, 007511, p. 3-014). When the chlorination system became active in 1985, SWMU 03-014(c2), the
original WWTP outfall, was abandoned (LANL 1993, 020947, p. 5-49).

Previous Investigations

SWMU 03-014(j) has not been sampled.

Proposed Activities

The nature and extent of contamination have not been defined at this site. Six samples will be collected
from two locations to define nature and extent of contamination at the pump pit (Figure 4.1-48). The
samples will be collected from three depths (at the base of the structure, at soil/tuff interface, and 5 ft
below interface). An additional two samples will be collected from one location at the contact chamber to
define nature of potential contamination. These samples will be collected from two depths (0 to 1 ft and at
the soil/tuff interface) and analyzed for inorganic chemicals, VOCs, SVOCs, TPH-DRO, PCBs, cyanide,
perchlorate, nitrate, and radionuclides. Table 4.0-1 provides a summary of the proposed sampling
locations, depths, and analytical suites.

4.1.13.13 SWMU 03-014(k), Structure Associated with Former WWTP
Site Description

SWMU 03-014(k), structure 03-0196, is one of four unlined sludge-drying beds [SWMUs 03-014(k),
03-014(l), 03-014(m), and 03-014(n)] located north of the Imhoff tanks (Figure 4.1-44). These beds
received sludge siphoned from the Imhoff tanks. Three of the four beds were used for drying sludge,
while the fourth bed, SWMU 03-014(n), was used as a skimmer bed (LANL 1993, 020947, pp. 5-46—
5-47).

SWMU 03-014(k) consists of an unlined sludge-drying bed excavated into the tuff. The sludge bed
measures 35 ft x 10 ft (LANL 1990, 007511, p. 3-014). A 3-ft-high soil berm covered with 2 in. of asphalt
separates the upper beds. The asphalt is broken and cracked in various places, exposing the underlying
soil/tuff (LANL 1997, 056660.4, p. 58).

Previous Investigations

A Phase | RFI was conducted in 1997 at SWMU 03-014(k). One sampling location was selected for
SWMU 03-014(k) near the inlet pipes on the south side of the drying bed. Three samples were collected
from three depths: one from filter (fill) material within the bed and two from successive 1-ft intervals (in
tuff) beneath the bed. All samples were submitted for laboratory analyses of inorganic chemicals, SVOCs,
PCBs, pesticides, herbicides, isotopic plutonium and uranium, strontium-90, and tritium. One tuff sample
was also submitted for laboratory analysis of VOCs. Requested analyses are presented in Table 4.1-1.
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Decision-level data are presented in Table 4.1-3. Sampling locations and detected results are shown in
Figures 4.1-45, 4.1-46, and 4.1-47. Mercury and silver were detected above BVs in the fill sample; copper
was detected above BV in one tuff sample; chromium, nickel, and zinc were detected above BVs in the
two tuff samples. The detection limits for antimony and cadmium were greater than BVs in several
samples. Organic chemicals and radionuclides were not detected.

Proposed Activities

The nature and extent of contamination have not been defined at this site. Ten samples will be collected
from historical sampling locations 03-03264, 03-03265, 03-03266, 03-03201, and 03-03202 to confirm the
results of the previous sampling event and to define the vertical extent of contamination within and
beneath the beds at SWMUs 03-014(k) to 03-014(n) (Figure 4.1-48). The samples will be collected from
two depths (4 to 5 ft and 6 to 7 ft) and analyzed for inorganic chemicals, VOCs, SVOCs, TPH-DRO,
PCBs, cyanide, perchlorate, nitrate, tritium, and radionuclides. Table 4.0-1 provides a summary of the
proposed sampling locations, depths, and analytical suites.

An additional 16 soil samples will be collected from four locations around and downgradient of

SWMUs 03-014(k) to 03-014(n) (Figure 4.1-48). The samples will be collected from four depths (0 to 1 ft
bgs, 0 to 1 ft beneath the sand and gravel layer at the base of bed, at bed/tuff interface, and 5 ft below the
bed/tuff interface) and analyzed for inorganic chemicals, VOCs, SVOCs, TPH-DRO, PCBs, cyanide,
perchlorate, nitrate, tritium, and radionuclides. Table 4.0-1 provides a summary of the proposed sampling
locations, depths, and analytical suites.

4.1.13.14 SWMU 03-014(l), Structure Associated with Former WWTP
Site Description

SWMU 03-014(l), structure 03-0197, is one of four unlined sludge-drying beds [SWMUs 03-014(k),
03-014(l), 03-014(m), and 03-014(n)] located north of the Imhoff tanks (Figure 4.1-44) that received
sludge siphoned from the Imhoff tanks (LANL 1993, 020947, pp. 5-46—-5-47). SWMU 03-014(l) consists of
an unlined sludge drying bed excavated into the tuff. The sludge bed measures 40 ft x 20 ft (LANL 1990,
007511, p. 3-014). A 3-ft-high soil berm covered with 2 in. of asphalt separates the upper beds. The
asphalt is broken and cracked in various places exposing the underlying soil/tuff (LANL 1997, 056660.4,
p. 58).

Previous Investigations

A Phase | RFI was conducted in 1997 at SWMU 03-014(l). One sampling location was selected from the
middle of the drying bed SWMU 03-014(l). Three samples were collected from three depth intervals at the
sampling location: one from filter (fill) material within the bed and two from successive 1-ft intervals (in
tuff) beneath the bed. All samples were submitted for laboratory analyses of inorganic chemicals, SVOCs,
PCBs, pesticides, herbicides, isotopic plutonium and uranium, strontium-90, and tritium. One tuff sample
was also submitted for laboratory analysis of VOCs. Requested analyses are presented in Table 4.1-1.

Decision-level data are presented in Tables 4.1-3, 4.1-4, 4.1-6, and 4.1-7. Sampling locations and
detected results are shown in Figures 4.1-45, 4.1-46, and 4.1-47. Copper, mercury, and silver were each
detected above BVs in the fill sample; copper and nickel were detected above BVs in one tuff sample;
chromium was detected above BV in the two tuff samples. The detection limits for antimony and cadmium
were greater than BVs. Toluene was detected in one tuff sample and Aroclor-1254 was detected in the fill
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sample. Tritium was detected in one tuff sample. Pesticides herbicides, isotopic plutonium and uranium,
and strontium-90 were not detected.

Proposed Activities

The nature and extent of contamination have not been defined at this site. Ten samples will be collected
from historical sampling locations 03-03264, 03-03265, 03-03266, 03-03201, and 03-03202 within and
beneath the beds at SWMUs 03-014(k) to 03-014(n). An additional 16 soil samples will be collected from
four locations around and downgradient of SWMUs 03-014(k) to 03-014(n) (Figure 4.1.48).

Section 4.1.13.13 provides more detailed information regarding the proposed sampling. Table 4.0-1
provides a summary of the proposed sampling locations, depths, and analytical suites.

4.1.13.15 SWMU 03-014(m), Structure Associated with Former WWTP
Site Description

SWMU 03-014(m), structure 03-0198, is one of four unlined sludge-drying beds [SWMUs 03-014(k),
03-014(1), 03-014(m), and 03-014(n)] located north of the Imhoff tanks (Figure 4.1-44) (LANL 1993,
020947, pp. 5-46-5-47). SWMU 03-014(m) consists of an unlined sludge drying excavated into the tuff.
The sludge bed measures 40 ft x 20 ft (LANL 1990, 007511, p. 3-014). A 3-ft-high soil berm covered with
2 in. of asphalt separates the upper beds. The asphalt is broken and cracked in various places, exposing
the underlying soil/tuff (LANL 1997, 056660.4, p. 58).

Previous Investigations

A Phase | RFI was conducted in 1997 at SWMU 03-014(m). Ten samples were collected from three
locations. At one location, one sample was collected from filter (fill) material within the bed, and two
samples were collected from successive 1-ft intervals (in tuff) beneath the bed. All samples from this
location were submitted for laboratory analyses of inorganic chemicals, SVOCs, PCBs, herbicides,
pesticides, isotopic plutonium and uranium, strontium-90, and tritium. One tuff sample from this location
was also submitted for laboratory analysis of VOCs. Filter material samples were collected from the
second locations at three successive 0.5-ft intervals and submitted for laboratory analyses of SVOCs and
PCBs. Filter material samples were collected from the final location at four successive 6-in. intervals and
submitted for laboratory analyses of SVOCs and PCBs. Requested analyses are presented in

Table 4.1-1.

Decision-level data are presented in Tables 4.1-3, 4.1-5, and 4.1-6. Sampling locations and detected
results are shown in Figures 4.1-45, 4.1-46, and 4.1-47. Cadmium, chromium, copper, lead, mercury,
silver, and zinc were detected above BVs in one fill sample; copper was detected above BV in one tuff
sample; and chromium and nickel were detected above BVs in the two tuff samples. The detection limits
for antimony were greater than BV in all samples. Acenaphthene, anthracene, benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, carbazole, chrysene,
dibenz(a,h)anthracene, dibenzofuran, dichlorobenzene(1,4-), fluoranthene, fluorene,
indeno(1,2,3-cd)pyrene, napthalene, phenanthrene, pyrene, and Aroclor-1254 were detected in one fill
sample. Aroclor-1260 was detected in three fill samples. Herbicides, pesticides, isotopic plutonium and
uranium, strontium-90, and tritium were not detected.
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Proposed Activities

The nature and extent of contamination have not been defined at this site. Ten samples will be collected
from historical sampling locations 03-03264, 03-03265, 03-03266, 03-03201, and 03-03202 within and
beneath the beds at SWMUs 03-014(k) to 03-014(n). An additional 16 soil samples will be collected from
four locations around and downgradient of SWMUs 03-014(k) to 03-014(n) (Figure 4.1-48).

Section 4.1.13.13 provides more detailed information regarding the proposed sampling. Table 4.0-1
provides a summary of the proposed sampling locations, depths, and analytical suites.

4.1.13.16 SWMU 03-014(n), Structure Associated with Former WWTP
Site Description

SWMU 03-014(n), structure 03-0199, is one of four unlined sludge-drying beds [SWMUs 03-014(k),
03-014(l), 03-014(m), and 03-014(n)] located north of the Imhoff tanks (Figure 4.1-44) (LANL 1993,
020947, pp. 5-46, 5-47). SWMU 03-014(n) consists of an unlined sludge drying bed excavated into the
tuff. The bed measures 40 ft x 20 ft (LANL 1990, 007511, p. 3-014). A 3-ft-high soil berm covered with

2 in. of asphalt separates the upper beds. The asphalt is broken and cracked in various places, exposing
the underlying soil/tuff (LANL 1997, 056660.4, p. 58).

Previous Investigations

During RFI sampling activities at SWMU 03-014(n), oil was discovered in the bed, which was
subsequently remediated in September 1997 (LANL 1997, 056660.4, p. 60). Four samples were collected
from two locations. At the first location, one sample was collected from the filter (fill) material within the
bed, and two samples were collected from successive 1-ft intervals (in tuff) beneath the bed; each of
these samples was submitted for laboratory analyses of inorganic chemicals, VOCs, SVOCs, PCBs,
herbicides, pesticides, TPH-DRO, isotopic plutonium and uranium, strontium-90, and tritium. At the
second location, one sample was collected from the filter material and submitted for laboratory analyses
of inorganic chemicals, VOCs, SVOCs, herbicides, pesticides, and TPH-DRO, Four additional sall, fill,
and sludge samples were collected from a depth of 0 to 0.5 ft bgs following remediation activities and
submitted for analysis of TPH-DRO. Requested analyses are presented in Table 4.1-1.

Decision-level data are presented in Tables 4.1-3, 4.1-4, 4.1-5, 4.1-6, and 4.1-9. Sampling locations and
detected results are shown in Figures 4.1-45, 4.1-46, and 4.1-47. Antimony, barium, cadmium, calcium,
chromium, lead, and nickel were detected above BVs in one fill sample. Copper, mercury, silver, and zinc
were detected above BVs in two fill samples. Chromium, mercury, nickel, and silver were detected above
BVs in one tuff sample. Copper was detected above BV in two tuff samples. The detection limits for
antimony and selenium were greater than BVs in the tuff samples. Acetone was detected in one fill and
one tuff sample; butylbenzylphthalate was detected in one fill sample; and bis(2-ethylhexyl)phthalate was
detected in on two fill samples and one tuff sample. TPH-DRO was detected in three fill samples and two
tuff samples; and TPH-lubrication range organic (LRO) was detected in one soil, one sludge, and two fill
samples. No radionuclides were detected.

Proposed Activities

The nature and extent of contamination have not been defined at this site. Ten samples will be collected
from historical sampling locations 03-03264, 03-03265, 03-03266, 03-03201, and 03-03202 within and
beneath the beds at SWMUs 03-014(k) to 03-014(n) (Figure 4.1-48). An additional 16 soil samples will be
collected from four locations around and downgradient of SWMUs 03-014(k) to 03-014(n).
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Section 4.1.13.13 provides more detailed information regarding the proposed sampling. Table 4.0-1
provides a summary of the proposed sampling locations, depths, and analytical suites.

4.1.13.17 SWMU 03-014(0), Structure Associated with Former WWTP
Site Description

SWMU 03-014(0) consists of three polypropylene-lined sludge-drying beds (structure 03-1871) excavated
into tuff. SWMU 03-014(o) is located north and downslope of the four upper sludge-drying beds

[SWMUs 03-014(k), 03-014(1), 03-014(m), and 03-014(n)] (Figure 4.1-44). The drying beds were
constructed in 1987, and each bed measures 22 ft x 60 ft and accommodated approximately 8000 gal. of
liquid sludge (LANL 1993, 020947, pp. 5-46, 5-47). Berms separating the beds are covered with asphalt
and the asphalt has not deteriorated (LANL 1997, 056660.4, p. 58).

Previous Investigations

A Phase | RFI was conducted at SWMU 03-014(0) in 1997. One sampling location was selected for each
of the three beds at SWMU 03-014(0). Two locations were near the inlet pipes on the south side of the
two outer beds, and the third location was near the center of the middle bed. Samples were collected
from three depth intervals at each location: one from filter (fill) material within the bed and two from
successive 1-ft intervals (in tuff) beneath the bed. Nine samples were collected from the three locations
and submitted for laboratory analyses of inorganic chemicals, SVOCs, PCBs, pesticides, herbicides,
isotopic plutonium and uranium, strontium-90, and tritium. Three tuff samples collected from the deepest
interval at each location were also submitted for laboratory analysis of VOCs (LANL 1997, 056660.4,

pp. 59-62). Requested analyses are presented in Table 4.1-1.

Decision-level data are presented in Tables 4.1-3, 4.1-4, 4.1-5, 4.1-6, and 4.1-7. Sampling locations and
detected results are shown in Figures 4.1-45, 4.1-46, and 4.1-47. Lead was detected above BV in one fill
sample; cadmium, chromium, and zinc were detected above BVs in two fill samples; and copper,
mercury, and silver were detected above BVs in three fill samples. Copper was detected above BV in one
tuff sample, silver was detected above BV in two tuff samples, nickel was detected above BV in three tuff
samples, and chromium was detected above BV in five tuff samples. The detection limits for antimony
and cadmium were greater than BVs in numerous samples. Acetone was detected in one tuff sample;
acenaphthylene, anthracene, benzoic acid, carbazole, dibenz(a,h)anthracene, Aroclor-1260, methyl
chlorophenoxy acetic acid (MCPA), and 2-(2-methyl-4-chlorophenoxy)propionic acid (MCPP) were each
detected in one fill sample; benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, fluoranthene, indeno(1,2,3-cd)pyrene,
phenanthrene, and pyrene were detected in two fill samples. Uranium-234 was detected above BV/FV in
one fill sample; strontium-90 was detected above BVs/FVs in one fill and one tuff sample; and
plutonium-239/240 was detected above BVs/FVs in one tuff and two fill samples. Tritium was detected in
two fill samples.

Proposed Activities

The extent of contamination has not been defined at this site. Two soil samples will be collected from
historical sampling location 03-03204 in the center bed to define the vertical extent of contamination. In
addition, four samples will be collected from two locations from each of the other beds to confirm previous
sampling results (Figure 4.1.48). The samples will be collected from two depths (4 to 5 ft and 6 to 7 ft)
and analyzed for metals and cyanide. Table 4.0-1 provides a summary of the proposed sampling
locations, depths, and analytical suites.
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An additional 16 soil samples will be collected from four locations to define the lateral and vertical extent
of contamination at SWMU 03-014(0) (Figure 4.1-48). The samples will be collected from four depths
(Oto 1 ft bgs, 0 to 1 ft beneath the sand and gravel layer at the base of bed, at the bed/tuff interface, and
5 ft below the bed/tuff interface) and analyzed for inorganic chemicals, VOCs, SVOCs, TPH-DRO, PCBs,
cyanide, perchlorate, nitrate, and radionuclides (tritium and strontium-90). Table 4.0-1 provides a
summary of the proposed sampling locations, depths, and analytical suites.

4.1.13.18 SWMU 03-014(p), Structure Associated with Former WWTP
Site Description

SWMU 03-014(p) is a sewage lift station (structure 03-0265) associated with the former WWTP and the
SWSC (Figure 4.1-44). The lift station was constructed in 1966 of reinforced concrete built over a 42-in.
diameter cast-iron basin. The structure measures 6 ft x 10 ft x 5 ft (LANL 1990, 007511, p. 3-014).
SWMU 03-014(p) is active and currently associated with SWSC (LANL 2008, 099214).

Previous Investigations

SWMU 03-014(p) has not been sampled.

Proposed Activities

No sampling is proposed for this SWMU because it is an active lift station. Sanitary lift stations throughout
the Laboratory, including those at TA-03, are equipped with alarms to prevent overflow, and to date no
releases to the environment from the SWMU 03-014(p) lift station have been documented. Additional
information to document the site conditions related to the potential for past releases will be collected
during the investigation and presented in the investigation report.

4.1.13.19 SWMU 03-014(u), Structure Associated with Former WWTP
Site Description

SWMU 03-014(u) is the location of a former 1500-gal. holding tank (structure 03-1901) that collected
effluent from the former WWTP sludge beds [SWMUs 03-014(k), 03-014(l), 03-014(m), 03-014(n), and
03-014(0)]. SWMU 03-014(u) is located approximately 50 ft northeast of the chlorination system dosing
and contact chamber (Figure 4.1-44). The holding tank was installed in 1988 (LANL 1990, 007511,

p. 3-014). Effluent from the sludge beds flowed through a subsurface drain system to the holding tank.
The contents of the holding tank were recirculated by truck to the head of the plant for additional
treatment (LANL 1993, 020947, p. 5-47). SWMU 03-014(u) was removed in 1992 following the
decommissioning of the WWTP (LANL 2008, 099214).

Previous Investigations

SWMU 03-014(u) has not been sampled.

Proposed Activities

The nature and extent of contamination have not been defined at this site. Six soil samples will be
collected from three locations within and adjacent to the location of the former tank and drainline
(Figure 4.1-48). The samples will be collected from two depths (0 to 1 ft and 3 to 4 ft). Eight samples will
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be collected from four locations in the drainage north of the site. The samples will be collected from two
depths (0 to 1 ft and 1 to 2 ft) and analyzed for inorganic chemicals, VOCs, SVOCs, TPH-DRO, PCBs,
cyanide, perchlorate, nitrate, and radionuclides. Table 4.0-1 provides a summary of the proposed
sampling locations, depths, and analytical suites.

4.1.13.20 SWMU 03-056(d), Drum Storage
Site Description

SWMU 03-056(d) is a drum-storage area located on the northeast side of the Plant 1 trickling filter
[SWMU 03-014(c)] (Figure 4.1-44). The area has been in use since about 1965 and consists of two
bermed areas that measure 25 ft x 5 ft x 10 in. deep. The berms were constructed in 1989. Before 1989,
only containers of lubricating oil were stored on pallets over bare soil. Active containers were mounted in
racks with drip pans beneath. In 1993, lubricating oil and a partially full 55-gal. container of motor oil were
stored at the site. Stains were noted within the bermed area, but none were observed outside the berm.
The asphalt floor of the bermed area was covered with oil-absorbing material (LANL 1995, 057590,

p. 6-48).

Previous Investigations

SWMU 03-056(d) has not been sampled.

Proposed Activities

The nature and extent of contamination have not been defined at this site. Two soil samples will be
collected from one location (Figure 4.1-48). The samples will be collected from two depths (0 to 1 ft and at
the soil/tuff interface) and analyzed for inorganic chemicals, VOCs, SVOCs, TPH-DRO, PCBs, and
cyanide. No HE or radionuclides are associated with this SWMU; therefore, no samples will be analyzed
for nitrate, perchlorate, or radionuclides. Table 4.0-1 provides a summary of the proposed sampling
locations, depths, and analytical suites.

4.1.14 SWMU 03-014(r), Lift Station Associated with Former WWTP
Site Description

SWMU 03-014(r) is a sewage lift station (structure 03-0693) located south of building 03-0271

(Figure 4.1-18) associated with the former WWTP. The lift station was built in the 1970s and consisted of
two 7.5 horsepower pumps (LANL 1990, 007511, p. 3-014). SWMU 03-014(r) is active and currently
associated with SWSC (LANL 2008, 099214).

Previous Investigations

SWMU 03-014(r) has not been sampled.

Proposed Activities

No sampling is proposed for this SWMU because it is an active lift station. Sanitary lift stations throughout
the Laboratory, including those at TA-03, are equipped with alarms to prevent overflow, and to date no
releases to the environment from the SWMU 03-014(r) lift station have been documented. Additional
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information to document the site conditions related to the potential for past releases will be collected
during the investigation and presented in the investigation report.

4.1.15 SWMU 03-014(s), Lift Station Associated with Former WWTP
Site Description

SWMU 03-014(s) is a sewage lift station (structure 03-1693) associated with the former WWTP. The lift
station was built in the 1970s and is located south of the university house (building 03-0443)

(Figure 4.1-35). The lift station contains two pumps and measures 5 ft in diameter x 11 ft deep

(LANL 1990, 007511, p. 3-014). SWMU 03-014(s) is active and pumps sanitary wastewater to SWSC
(LANL 2008, 099214).

Previous Investigations

SWMU 03-014(s) has not been sampled.

Proposed Activities

No sampling is proposed for this SWMU because it is an active sanitary lift station. Sanitary lift stations
throughout the Laboratory, including those at TA-03, are equipped with alarms to prevent overflow, and to
date no releases to the environment from the SWMU 03-014(s) lift station have been documented.
Additional information to document the site conditions related to the potential for past releases will be
collected during the investigation and presented in the investigation report.

4.1.16 AOC 03-014(v), Drain Associated with Former WWTP
Site Description

AOC 03-014(v) was a floor drain within a former garage (building 03-0036) (Figure 4.1-49). The drain was
connected to the sanitary sewer line, which flowed to the WWTP. The drain was installed in 1953
(LANL 1990, 007511, p. 3-014).

Building 03-0036 was removed in 1999 in preparation for construction of building 03-2327, the

Nicholas C. Metropolis Computing Center. During the demolition of the gas station, three

AOCs [03-014(v), 03-027, and C-03-015] were removed. Soil surrounding AOC C-03-015 (a former
underground storage tank) and below the building footprint was excavated. Approximately 60 yd® of
contaminated soil was removed during the demolition. Two fill samples were collected from one location
at depths of 3 to 3.5 ft and 4 to 4.5 ft and submitted for laboratory analyses of inorganic chemicals, VOCs,
PCBs, and TPH. Additional soil was subsequently excavated from the area to accommodate the
foundation of building 03-2327. The area was excavated to a depth of approximately 15 ft belowgrade.
The depth of the excavation was approximately 8 ft deeper than the two confirmation samples collected in
1999.

Previous Investigations

Analyses requested for the two fill samples collected in 1999 are summarized in Table 4.1-1. Decision-
level data are presented in Tables 4.1-3 and 4.1-6. Sampling locations and detected results are shown in
Figures 4.1-50 and 4.1-51. Cobalt was detected slightly above its BV in one sample, and TPH-DRO was
detected in both samples.
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Proposed Activities

No sampling is proposed for this site because it was remediated during the construction of the Computing
Center Building (building 03-2327). Confirmation samples detected cobalt above BV but below 2 times
the BV. TPH-DRO was detected at the base of the excavation and was removed in preparation for the
new construction. Analytical results demonstrate nature and extent of contamination are defined at this
site.

4.1.17 AOC 03-014(y), Drain Associated with Former WWTP
Site Description

AOC 03-014(y) is a floor drain in the basement of the press building (building 03-0035) (Figure 4.1-13)
that formerly discharged to the sanitary sewer. The drain was installed in 1954 and became inactive in
1981 (LANL 1993, 020947, p. 5-46). Building 03-0035 was constructed in 1953 and housed operations to
fabricate enriched uranium-loaded graphite and carbide fuel elements. Enriched uranium (uranium-235)
was processed in an area located in the northern portion of the first floor of the building. The rest of the
building was used to fabricate cable assemblies in support of the weapons program, rack mechanics, the
Meson Physics Facility, and service programs.

Previous Investigations

AOC 03-014(y) has not been sampled.

Proposed Activities

No sampling is proposed for this AOC because it is an active part of the sanitary sewer system. Potential
contamination beneath building 03-0035 will be investigated when the building undergoes D&D.

4.1.18 Consolidated Unit 03-015-00

Consolidated Unit 03-015-00 includes SWMU 03-015 and AOC 03-053 (Figure 4.1-8). SWMU 03-015 is a
former NPDES-permitted outfall that received effluent from janitorial sinks and roof and floor drains from
building 03-0141 until the lines to the outfall were decommissioned in early 1993 (LANL 1996, 052930,

p. 121). AOC 03-053 is the basement of building 03-0141, which housed electrochemical and depleted
uranium (DU) processing facilities. The floor drains in this area previously discharged to SWMU 03-015
and were rerouted to the TA-50 radioactive liquid waste (RLW) line before 1992 (LANL 1995, 057590,

p. 5-24-1).

Proposed sampling for this consolidated unit is provided in the following sections.

4.1.18.1 SWMU 03-015, Outfall
Site Description

SWMU 03-015 is an outfall located between Eniwetok Drive and the security fence northeast of the
building 03-0141 (Figure 4.1-8) (LANL 1996, 052930, p. 121). This SWMU is a formerly NPDES-permitted
outfall EPA 04A140 that was removed from the permit in 1995 (LANL 1999, 064617, p. 2-7). The outfall
historically received effluent from janitorial sinks as well as from floor and roof drains of building 03-0141.
From 1962 to 1990, building 03-0141 housed electrochemical and DU-processing facilities. Powder
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characterization, plasma flame spray processing, beryllium processing, and DU-processing operations
also took place. In 1992, the basement floor drains in building 03-0141 were rerouted to the TA-50 RLW
line, and the roof drains were rerouted to an existing storm sewer outfall in Mortandad Canyon. Lines
draining to SWMU 03-015 were decommissioned in 1993 (LANL 1995, 057590, p. 5-24-1).

Previous Investigations

RFI activities were conducted at SWMU 03-015 in 1994. Four surface soil samples and one sediment
sample were collected from five locations downgradient of the outfall in the associated drainage channel.
All samples were collected from a depth 0 to 1.5 ft bgs and analyzed for inorganic chemicals, SVOCs,
gross-alpha, -beta, and -gamma radiation, gamma spectroscopy, isotopic plutonium and uranium, and
tritium. The fourth soil sample was analyzed for inorganic chemicals, SVOCs, gross-alpha, -beta, and
-gamma radiation, and tritium. The sediment sample was analyzed for inorganic chemicals, gross-alpha,
-beta, and -gamma radiation, and tritium (LANL 1996, 052930, pp. 121-124). Requested analyses are
presented in Tables 4.1-1 and 4.1-2.

Decision-level and screening-level data are presented in Tables 4.1-3, 4.1-11, 4.1-13, and 4.1-15.
Sampling locations and detected results are shown in Figures 4.1-9, 4.1-10, and 4.1-11. Barium and lead
were detected above BVs in the sediment sample; lead, mercury, nickel, and silver were detected above
BVs in one soil sample. The detection limit for selenium was greater than BV in one sample.
Acenaphthene, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene, dibenzofuran, fluorene,
indeno(1,2,3-cd)pyrene, naphthalene, and phenanthrene were detected in one soil sample; fluoranthene
and pyrene were detected in two soil samples. Uranium-234, uranium-235, and uranium-238 were
detected above BV/FV in one soil sample. Europium-152 and gross-alpha radiation were detected in one
soil sample; gross-beta radiation was detected in two soil samples.

Proposed Activities

The nature and extent of contamination have not been defined at this site. Twenty sediment and soil
samples will be collected from 10 locations (including 1 location beneath the former drainline) to
characterize SWMU 03-015 and AOC 03-053 (Figure 4.1-12). The samples will be collected from two
depths (0 to 1 ft and 1 to 2 ft) and analyzed for inorganic chemicals, VOCs, SVOCs, TPH-DRO, PCBs,
cyanide, perchlorate, and radionuclides. Sampling locations will be biased in the outfall area and areas of
sediment accumulation. Table 4.0-1 provides a summary of the proposed sampling locations, depths, and
analytical suites.

4.1.18.2 AOC 03-053, Operational Facility
Site Description

AOC 03-053 (Figure 4.1-8) consists of floor drains in the basement area of building 03-0141. The floor
drains historically discharged to SWMU 03-015 (section 4.1.18.1) but were rerouted to the TA-50 RLW
line before 1992. From 1962 to 1990, building 03-0141 housed electrochemical and DU-processing
facilities. Powder characterization, plasma flame spray processing, beryllium processing, and
DU-processing operations also took place (LANL 1995, 057590, p. 5-24-1).
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Previous Investigations

Samples collected from SWMU 03-015 during the 1994 RFI were used to evaluate potential
contamination at AOC 03-053 (LANL 1996, 052930, p. 121). Sampling locations are shown in

Figures 4.1-9, 4.1-10, and 4.1-11. Decision-level and screening-level data are presented in Tables 4.1-3,
4.1-11, 4.1-13, and 4.1-15

Proposed Activities

The nature and extent of contamination have not been defined at this site. Twenty sediment and soil
samples will be collected from 10 locations to characterize AOC 03-053 and its outfall, SWMU 03-015
(Figure 4.1-12). Section 4.1.18.1 provides more details regarding the proposed sampling. Table 4.0-1
provides a summary of the proposed sampling locations, depths, and analytical suites.

4.1.19 AOC C-03-016, Oil Metal Bin
Site Description

AOC C-03-016 is a former oil cleanout bin located within the former asphalt batch plant (Figure 4.1-1).
The bin was approximately 4 ft wide x 16 ft long x 3 ft deep, had a hinged lid, and was buried with the top
flush with the ground surface. The bin was installed in the mid-1970s and contained used asphalt
emulsion oil, which was applied to roads before laying asphalt. Photographs from the 1970s and 1980s
show extensive stains in the immediate vicinity of the bin. In the late 1980s, the area surrounding the oil
cleanout bin was excavated and new sand and gravel fill was put around the bin (LANL 1995, 057590,
pp. 6-26—6-27). The bin and stained soil around the bin were removed in the late 1990s (LANL 2003,
080912, p. 4). The surface of the site was paved with asphalt for use as a parking lot in 2003

(LANL 2008, 099214).

Previous Investigations

Sampling was conducted at AOC C-03-016 in 2003 before the planned construction of a new parking
structure; however, the parking structure was never built. Two shallow boreholes were drilled at

AOC C-03-016. Two tuff samples were collected from one borehole at depths of 1 to 1.5 ft bgs and 16 to
16.5 ft bgs. Three tuff samples were collected from the second borehole at a depth of 4 to 5 ft bgs, 9.5 to
10 ft bgs, and 19.5 to 20 ft bgs. All samples were submitted for laboratory analyses of inorganic
chemicals, VOCs, SVOCs, TPH-DRO, and TPH-GRO (Shaw Environmental Inc., 2003, 085517, pp. 1,
7-8, 10, 26-27). Requested analyses are presented in Table 4.1-1.

Decision-level data are presented in Tables 4.1-3 and 4.1-4. Sampling locations and detected results are
shown in Figures 4.1-2 and 4.1-3. Aluminum, arsenic, beryllium, calcium, chromium, iron, magnesium,
manganese, nickel, and vanadium were detected above BVs in one sample. Barium and copper were
detected above BVs in two samples. Lead and selenium were detected above BVs in three and five
samples, respectively. Bis(2-ethylhexly)phthalate was detected in two samples. TPH-DRO and TPH-GRO
were also detected in two samples. VOCs were not detected.

Proposed Activities

The extent of vertical contamination has not been defined at this site. Previous sampling detected several
inorganic chemicals above BVs and organic chemical concentrations increased with depth. Soil samples
will be collected from historical sampling location 03-22533. Samples will be collected from three depths
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(4 to 5 ft bgs, 10 to 11 ft bgs, and 19 to 20 ft bgs) and analyzed for inorganic chemicals, VOCs, SVOCs,
TPH-DRO, TPH-GRO, and cyanide (Figure 4.1-5). Table 4.0-1 provides a summary of the proposed
sampling locations, depths, and analytical suites.

4.1.20 SWMU 03-021, Quitfall
Site Description

SWMU 03-021 is an outfall and associated daylight channel located approximately 60 ft north of the north
exterior wall of the liquid and compressed gas facility (building 03-0170) (Figure 4.1-25). The outfall is a
formerly NPDES-permitted outfall (EPA 04A094) and was removed from the 1997 permit (LANL 1999,
064617, p. 2-7). The outfall discharged caustic wash and rinse water from compressed-gas cylinder
cleaning operations from 1964 to 1976. Cylinders were washed and stripped of paint using a caustic soda
solution before they were repainted. Washing and stripping were done in a below floor-grade pit in the
northern part of building 03-0170. A 2-in.-diameter iron outfall pipe in an open ditch carried the caustic
wash and rinse water from the pit. Discharge from the end of the outfall pipe was directed into a northeast-
trending surface ditch that continued about 180 ft to the main north-south drainage ditch. Cylinders were
screened for radioactive contamination and cleaned of any exterior oil, dirt, and grease before they were
brought to building 03-0170, in the adjacent parking lot. The SWMU was not used after 1976, when the
compressed gas suppliers assumed cylinder washing and painting responsibilities. The exact location of
this SWMU is not known because of regrading and other construction work completed in preparation for
nearby building 03-1650, the compressed-gas cylinder storage shed. Construction of building 03-1650
resulted in placement of 5 to 10 ft of fill material over the former outfall area. Potential contaminants at this
SWMU are organic and inorganic chemicals (LANL 1995, 057590, pp. 5-14-1-5-14-3).

Previous Investigations

RFI activities were performed at this SWMU in 1997. One soil sample was collected from one location
within the area of the former NPDES outfall area at a depth of 0 to 1 ft bgs. Ten soil samples were
collected at five locations along two transects positioned across the former location of the channel
(LANL 1997, 056660.4, pp. 79—82). Four samples were collected from two of the locations at depths of
2 to 3 ft bgs and 3 to 4 ft bgs; four samples were collected from two other locations at depths of 3 to 4 ft
bgs and 4 to 5 ft bgs; two samples were collected from the fifth location at depths of 2.75 ft to 3.75 ft and
3.75 ft to 4.25 ft. All samples were analyzed for metals and SVOCSs; one sample was also analyzed for
VOCs Sample. Requested analyses are presented in Table 4.1-1.

Decision-level data are presented in Table 4.1-3 and 4.1-4. Sampling locations and detected results are
shown in Figures 4.1-26 and 4.1-27. Cobalt, copper, iron, and nickel were detected above BVs in one
sample. Chromium and thallium were detected above BVs in three samples; zinc was detected above BV
in six samples; lead was detected above BV in nine samples. VOCs and SVOCs were not detected. The
detection limit for antimony was greater than its BV in two samples

Proposed Activities

The extent of contamination has not been defined at this site. Four samples will be collected from
historical sampling locations 03-03331and 03-03329 to define the vertical extent of contamination and
confirm Phase | RFI results (Figure 4.1-28). The samples will be collected from two depths (4 to 5 ft and
6 to 7 ft) and analyzed for inorganic chemicals and cyanide. Table 4.0-1 provides a summary of the
proposed sampling locations, depths, and analytical suites.
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Twelve additional samples will be collected from six locations downgradient of the outfall and drainlines to
define the extent of contamination in the drainage (Figures 4.1-28 and 4.1-48). The samples will be
collected from two depths (0 to 1 ft and 1 to 2 ft, if possible) and analyzed for inorganic chemicals, VOCs,
SVOCs, and cyanide. Table 4.0-1 provides a summary of the proposed sampling locations, depths, and
analytical suites.

4.1.21 AOC 03-027, Lift Wells
Site Description

AOC 03-027 consists of two former concrete-block-lined lift wells located in the floor below the hydraulic
lifts at a former garage, building 03-0036 (Figure 4.1-49). The lift wells collected wash water and residual
oil from the floor of vehicle maintenance bays. Lift well contents were manually pumped to 55-gal.
containers that were emptied into the station’s oil/water separator before being discharged to the sanitary
sewer. A bottle-washing operation was conducted in building 03-0036 from 1976 to 1980. New sample
vial bottles were immersed in a 35% concentration nitric acid bath and triple-rinsed with deionized water.
The rinse water was reused several times before it was discharged to floor drains. The floor drains
eventually discharged to storm drains (LANL 1995, 057590, pp. 6-54—6-55).

Previous Investigations

Building 03-0036 was removed in 1999 in preparation for construction of building 03-2327, the

Nicholas C. Metropolis Computing Center. During the task of demolishing the gas station, three AOCs
[03-014(v), a floor drain, 03-027, and C-03-015, an underground storage tank] were removed as a
presumptive remedy. Soil surrounding the underground storage tank and below the building footprint was
excavated. Approximately 60 yd® of TPH-contaminated soil was removed during the demolition project.
Additional soil was subsequently excavated from the area to a depth of approximately 15 ft belowgrade to
accommodate the foundation of building 03-2327.

Following the demolition of building 03-0036 and before the foundation for building 03-2327 was
excavated, nine fill and tuff samples were collected from six locations associated with the former lift wells
(two fill samples from a depth of 7 to 7.5 ft bgs; four fill samples from a depth of 7.5 to 8 ft bgs; two tuff
samples from a depth of 8.5 to 9 ft bgs; and one tuff sample from a depth of 9 to 9.5 ft bgs). The samples
were submitted for laboratory analyses of inorganic chemicals, VOCs, PCBs, TPH-DRO, and TPH-GRO.
Requested analyses are presented in Table 4.1-1.

Decision-level data are presented in Tables 4.1-3, 4.1-4, and 4.1-6. Sampling locations and detected
results are shown in Figures 4.1-50 and 4.1-51. Aluminum, beryllium, iron, magnesium, nickel, and
sodium were detected above BVs in one fill sample; zinc was detected above BV in two fill samples. The
detection limit for antimony was above the BV in three samples. Butanone(2-), isopropylbenzene, and
PCE were detected in one fill sample; butylbenzene(sec-), isopropyltoluene(4-), propylbenzene(1-) and
xylene were detected in two fill samples; butylbenzene(n-), trimethylbenzene (1,3,5-), and TPH-GRO
were detected in three fill samples; trimethylbenzene(1,2,4-) was detected in four fill samples; TPH-DRO
was detected in five fill and three tuff samples. PCBs were not detected.

Proposed Activities

No sampling is proposed for this site because the nature and extent of contamination have been defined
at this site. Confirmation samples detected several concentrations of inorganic chemicals above BVs but
below 2 times BVs. Several organic chemicals were also detected. All detected analytes decrease in
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concentration with depth, except for TPH-DRO and TPH-GRO at the base of the excavation. Based on
the analytical results, the nature and extent of contamination are defined at this site.

4.1.22 AOC 03-036(b), Former Aboveground Storage Tanks
Site Description

AOC 03-036(b) is the location of two former 25- to 50-gal. aboveground storage tanks that contained

No. 2 diesel fuel. The tanks associated with the former asphalt batch plant were located 100 ft west of the
plant (building 03-0073) and were surrounded by a 3-ft soil berm (Figure 4.1-1). To prevent sticking,
diesel fuel from the tanks was applied to dump truck beds before they were loaded with asphalt. Residual
fuel was collected in an aboveground metal catch basin on the east side of the berm. Before 1989,
kerosene was stored in the tanks and used for the same purpose as the No. 2 diesel fuel. Periodic drips
and splashes from the tanks stained the gravel (LANL 1995, 057590, p. 6-27). The tanks began operating
in 1960 (LANL 2003, 080912, p. 3), and operations ceased in 2003. In 2002, the two tanks, soil berm, and
stained soil were removed during the D&D of the former asphalt batch plant.

Previous Investigations

Sampling activities were conducted at AOC 03-036(b) in 2003 before the planned construction of a new
parking structure (Shaw Environmental Inc., 2003, 085517, p. 1). As part of the sampling activities, two
boreholes were drilled at the site. Three tuff samples were collected from one borehole at depths of 11 to
11.5 ft bgs, 14.5 to 15 ft bgs, and 19.5 to 20 ft bgs; one soil and two tuff samples were collected from the
second borehole at depths of 10 to 11 ft bgs, 14.5 to 15 ft bgs, and 19.5 to 20 ft bgs. All samples were
field screened for organic chemicals and submitted for laboratory analyses of inorganic chemicals, VOCs,
SVOCs, TPH-DRO, and TPH-GRO. Field-screening results did not indicate elevated concentrations of
organic chemicals; however, a strong odor was noted during drilling and sampling activities (Shaw
Environmental Inc., 2003, 085517, pp. 7-8, 10, 27). Requested analyses are presented in Table 4.1-1.

Decision-level data are presented in Tables 4.1-3, 4.1-4, 4.1-5, and 4.1-6. Sampling locations and
detected results are shown in Figures 4.1-2 and 4.1-3. Barium, beryllium, calcium, copper, and zinc were
detected above BVs in one tuff sample. Lead and selenium were detected above BVs in three and five
tuff samples, respectively. PCE and trimethylbenzene(1,2,4-) were detected in the single soil sample;
acetone, and phenanthrene were detected in one tuff sample. Methylnaphthalene(2-) and TPH-DRO were
detected in two tuff samples; TPH-GRO was detected in all six samples.

Proposed Activities

The nature and extent of contamination have not been defined at this site. Six soil and tuff samples will be
collected from two locations to define the extent of contamination (Figure 4.1-5). The samples will be
collected from three depths (14 to 15 ft, 19 to 20 ft, and 24 to 25 ft) and analyzed for inorganic chemicals,
VOCs, SVOCs, cyanide, TPH-GRO, and TPH-DRO. Table 4.0-1 provides a summary of the proposed
sampling locations, depths, and analytical suites.

4.1.23 SWMU 03-037, Underground Storage Tanks
Site Description

SWMU 03-037 is a belowgrade 9000-gal. concrete tank located in the basement of the Sigma Building,
building 03-0066 (Figure 4.1-13) (LANL 1993, 020947, p. 6-11). The tank began operation in 1960
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(LANL 1990, 007511, p. 3-037). The tank is divided into two 4500-gal. unlined sections that are fitted with
separate covers. One section was used to store spent cyanide solution, while the other section stored
nitric, sulfuric, and hydrochloric acid solutions from electroplating operations. Both sections discharged to
the industrial waste line. In 1989, the waste line serving the cyanide tank collapsed and leaked. The leak
was repaired, and two core samples collected along the route of the line were analyzed for potential
contaminants.

Previous Investigations

In 1991, an interim action reconnaissance survey was performed. Samples screened for gross-alpha,
-beta, and -gamma radiation were below background. Samples were also analyzed for total uranium.
Analytes were below screening action levels (LANL 1993, 020947, pp. 6-11-6-12). Additional analytical
samples have not been collected at this site.

Proposed Activities

No sampling is proposed for this SWMU because it is currently active, and regular inspections of the tank
are performed by facility personnel to ensure no releases to the environment occur. This SWMU is
located within an active nuclear facility, and it cannot be safely or practicably investigated at the current
time.

4.1.24 AOC 03-038(c), Waste Lines
Site Description

AOC 03-038(c) is a 2-in. cast-iron drainline that formerly carried rinse solution from a copper
electroplating bath in building 03-0028 (room 46) to the industrial waste line (Figure 4.1-52). The
electroplating bath initially operated in the 1960s and was used to plate very small parts of printed circuit
boards. By 1971 the operation was terminated and was moved to building 03-0040. During the
electroplating process, water was sprayed through rows of holes in a manifold on either side of the rinse
sink. Minute amounts of plating and acid solutions were washed off the circuit boards and down the drain.
Spent plating baths and the spent acid-strip solutions were transported to TA-50 for treatment. These
solutions contained cyanide, chromic sulfuric acid, and hydrochloric acid. The amounts and
concentrations of contaminants are not known. The electroplating bath met EPA point-source category
standards until it ceased operation in the early 1970s. The drainpipe was cut and capped inside the wall
to make it inaccessible. According to the building manager, no releases from the drainpipe have occurred
(LANL 1995, 057590, pp. 6-72, 6-73).

Previous Investigations

Samples have not been collected at this site.

Proposed Activities

The nature and extent of contamination has not been defined at this site. Four soil samples will be
collected from two locations where the former drainline exited the building and two samples will be
collected at the location where the former drainline discharged to the industrial waste line to characterize
the site (Figure 4.1-53). The samples will be collected from two depths below the bottom of the drainline
(Oto 1 ftand 1 to 2 ft) and analyzed for inorganic chemicals and cyanide. Table 4.0-1 provides a
summary of the proposed sampling locations, depths, and analytical suites.
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4.1.25 AOC 03-038(d), Waste Lines
Site Description

AOC 03-038(d) is an industrial waste line associated with the liquid waste treatment system. Between the
1950s and 1970s, the industrial drains from buildings 03-0032 (Center for Materials Science) and
03-0034 (Cryogenics Building “B”) connected the two buildings to the old industrial waste line

(Figure 4.1-54), which was replaced with a new line in 1986. The new line connected building 03-0034 to
the RLW facility in TA-50, while the drains in building 03-0032 were connected to the sanitary sewer. The
industrial waste line was completely removed between 1981 and 1986, and no releases were found
(LANL 1995, 057590, p. 6-45).

Previous Investigations

Samples have not been collected at this site.

Proposed Activities

The nature and extent of contamination had not been defined at this site. Twelve soil samples will be
collected from six locations to characterize the site (Figure 4.1-55). The samples will be collected from
two depths (0 to 1 ft and 1 to 2 ft) to characterize the site. Samples will be analyzed for inorganic
chemicals, VOCs, SVOCs, pesticides, PCBs, nitrate, cyanide, perchlorate, and radionuclides. Table 4.0-1
provides a summary of the proposed sampling locations, depths, and analytical suites.

4.1.26 AOC 03-043(a), Aboveground Storage Tank
Site Description

AOC 03-043(a) is a former 20,000-gal. aboveground storage tank, structure 03-0074, installed in 1948 at
the former asphalt batch plant for storing asphalt emulsion (Figure 4.1-1). The tank was removed in 1963,
disassembled, disposed of at the Los Alamos County landfill, and replaced by another storage tank,
structure 03-0178 [AOC 03-043(f)]. The area was used for aggregate (sand and gravel) storage and feed
mixing for the former asphalt batch plant. No record of releases to the environment is associated with this
AOC. Review of historical aerial photographs revealed no staining in the area of AOC 03-043(a) (LANL
1995, 057590, pp. 6-12, 6-18). In 2003, the surface of the site was paved with asphalt for use as a
parking lot. Before paving, sampling was conducted to characterize the potential impact of several
SWMUs in the vicinity (LANL 2003, 080912, p. 1).

Previous Investigations

Samples were collected within the vicinity of AOC 03-043(a) as part of sampling activities for

SWMUs 03-036(c) and 03-36(d). Results of these sampling activities are discussed in sections 4.1.7.5
and 4.1.7.6. Decision-level data are presented in Tables 4.1-3, 4.1-4, and 4.1-6. Sampling locations and
detected results are shown Figures 4.1-3 and 4.1-4.

Proposed Activities

No sampling is proposed for this AOC because the nature and extent of contamination have been defined
at this site. Although previous sampling identified inorganic chemicals in the area, the contaminant
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concentrations decrease with depth. Organic chemicals were also detected but at concentrations less
than EQLSs. In addition, AOC 03-043(a) is now covered by an asphalt parking lot.

4.1.27 AOC 03-043(f), Aboveground Storage Tank

AOC 03-043(f) is a former aboveground storage tank (structure number 03-0178) located at the TA-03
former asphalt batch plant and used to store asphalt emulsion. The 1990 SWMU (LANL 1990, 007511)
report lists AOC 03-043(f) under the heading of decommissioned product tanks. Before the asphalt batch
plant was decommissioned in 2002, all tanks were removed, including AOC 03-043(f).

The 1990 SWMU report also separately lists areas of potential soil contamination associated with tanks
(LANL 1990, 007511). The SWMU report associates three of these areas, SWMUs 03-036(a), 03-036(c),
and 03-036(d), with asphalt storage tanks that were located at the former asphalt batch plant at TA-03.
Five asphalt storage tanks occupied a relatively small area to the northeast of the main plant building
(former structure 03-0073). The three southern asphalt storage tanks are associated with the area of
potential soil contamination designated by the SWMU report as SWMU 03-036(a) (LANL 1990, 007511).
The SWMU report provides no tank structure numbers for the two remaining areas of potential soll
contamination [SWMUs 03-036(c) and 03-036(d)]. Although no tank structure numbers are provided, the
SWMU report does describe each of these areas of potential soil contamination associated with asphalt
batch plant storage tanks. Because the asphalt batch plant contained only five tanks and because the
three southern tanks are known to be associated with the area of potential soil contamination designated
as SWMU 03-036(a), the two remaining areas of soil contamination [SWMUs 03-036(c) and 03-036(d)]
can only be associated with the two remaining tanks, that is, the northern tanks [AOCs 03-043(f) and
03-043(g)]. Because the northern tanks have been removed, each of these AOCs is no longer the tank
itself but rather is the area of potential soil contamination associated with each former tank. However, the
SWMU report has already designated SWMUs 03-036(c) and 03-036(d) as the areas of potential soil
contamination from the two tanks (LANL 1990, 007511). Therefore, AOCs 03-043(f) and 03-043(g) are
the same areas of soil contamination as SWMUs 03-036(c) and 03-036(d).

AOC 03-043(f) is a duplicate of SWMU 03-036(c). Sections 4.1.7.5 and 4.1.7.6 describe the proposed
activities for SWMUs 03-036(c) and 03-036(d).

4.1.28 AOC 03-043(g), Aboveground Storage Tank

AOC 03-043(g) is a former aboveground storage tank (structure number 03-0335) located at the former
asphalt batch plant at TA-03 and used to store asphalt emulsion. The 1990 SWMU report lists

AOC 03-043(g) under the heading of decommissioned product tanks (LANL 1990, 007511). Before the
asphalt batch plant was decommissioned in 2002, all tanks were removed, including AOC 03-043(Q).

The 1990 SWMU report also lists separately areas of potential soil contamination associated with tanks.
The SWMU report associates three of these areas, SWMUs 03-036(a), 03-036(c), and 03-036(d), with
asphalt storage tanks that were located at the former asphalt batch plant (LANL 1990, 007511). Five
asphalt storage tanks occupied a relatively small area to the northeast of the main plant building (former
structure 03-0073). The three southern asphalt storage tanks are associated with the area of potential soil
contamination designated by the SWMU report as SWMU 03-036(a) (LANL 1990, 007511). The SWMU
report provides no tank structure numbers for the two remaining areas of potential soil contamination
[SWMUs 03-036(c) and 03-036(d)]. Although no tank structure numbers are provided, the SWMU report
does describe each of these areas of potential soil contamination to be associated with asphalt batch
plant storage tanks(LANL 1990, 007511). Because the asphalt batch plant contained only five tanks and
because the three southern tanks are known to be associated with the area of potential soil contamination
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designated as SWMU 03-036(a), the two remaining areas of soil contamination [SWMUs 03-036(c) and
03-036(d)] can only be associated with the two remaining tanks, that is, the northern tanks

[AOCs 03-043(f) and 03-043(g)]. Because the northern tanks have been removed, each of these AOCs is
no longer the tank itself but rather is the area of potential soil contamination associated with each former
tank. However, the SWMU report has already designated SWMUs 03-036(c) and 03-036(d) as the areas
of potential soil contamination from the two tanks. Therefore, AOCs 03-043(f) and 03-043(g) are the same
areas of soil contamination as SWMUs 03-036(c) and 03-036(d).

Sections 4.1.7.5 and 4.1.7.6 describe the proposed activities for SWMUs 03-036(c) and 03-036(d).

4.1.29 SWMU 03-045(a), Outfall
Site Description

SWMU 03-045(a) is an outfall from the Laboratory’s power plant (building 03-0022) which operated from
the 1950s to 1993 (Figure 4.1-29). The primary outflow from the building to SWMU 03-045(a) was
noncontact water from steam condensate. In addition, water from floor drains in the basement, first floor,
mezzanine, heater floor, platform, and roof drains of the steam plant previously discharged to this outfall.
In 1989, an oil/water separator was installed near the outfall to prevent oil from building operations
reaching the outfall. In 1993, the separator was removed and the discharge pipe was capped (LANL
1995, 057590, p. 6-71). In mid-1991, a diesel fuel release of approximately 100 to 200 gal. occurred from
the two aboveground diesel fuel tanks at building 03-0022. As the system was being pressurized, a faulty
fitting on a fuel line to the diesel tanks caused the release (LANL 1995, 057590, p. 6-79). The release
[SWMU 03-036(j)] occurred directly above SWMU 03-045(a) and flowed down the slope south of the
steam plant into the drainage channel (LANL 1996, 055035, Attachment B, p. 1, Attachment D, p. 1). The
spill was contained approximately 120 yd east of the leak. The drainage was blocked, and an extensive
cleanup was performed to remove all diesel fuel and diesel-contaminated soil (LANL 1995, 057590,

p. 6-79). The remediation included removing soil and sediment in and around SWMU 03-045(a) and
replacing it with clean fill (LANL 1995, 057590, p. 6-71).

Previous Investigations

Samples have not been collected at this site.

Proposed Activities

The nature and extent of contamination have not been defined at this site. Eight sediment and soil
samples will be collected from four locations to confirm the previous sampling and to define nature and
extent of contamination (Figure 4.1-33). The samples will be collected from two depths (0 to 1 ft and

1 to 2 ft) and analyzed for inorganic chemicals, VOCs, SVOCs, TPH-DRO, TPH-LRO, cyanide, and
PCBs. Sampling locations will be biased to the outfall area and areas of sediment accumulation. No HE
or radionuclides are associated with this SWMU; therefore, no samples will be analyzed for nitrate,
perchlorate, or radionuclides. Table 4.0-1 provides a summary of the proposed sampling locations,
depths, and analytical suites.

In addition, samples will be collected from the drainage downgradient of this site as part of the
Sandia Canyon and Cafiada del Buey investigation work plan (LANL 1999, 064617). Section 6.3 provides
additional information about the reach investigations to be conducted in Sandia Canyon.
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4.1.30 SWMU 03-045(e), Outfall
Site Description

SWMU 03-045(e) is an inactive outfall from a floor drain in an oil pump house (structure 03-0057) located
at the TA-03 power plant, building 03-0022. One line from at each of two diesel storage tanks

(structure 03-0026 and former structure 03-0027) passed through the pump house to the steam plant
(Figure 4.1-23). Valves in the pump house operated each line and allowed diesel to flow from one or both
storage tanks. The drain was in place to prevent the pump house from filling with diesel fuel if a valve
junction should rupture or leak. The drain and associated piping were plugged in 1989. A concrete apron
is located at the point where the drainline discharged to Sandia Canyon (LANL 1995, 057590, pp. 6-7—
6-8).

Previous Investigations

Samples have not been collected at this site.

Proposed Activities

The nature and extent of contamination have not been defined at this site. The close proximity of the
active diesel fuel storage tanks and associated fuel lines and other ancillary equipment for the steam
plant make collecting samples not possible at this time. However, the Laboratory will investigate the

drainline and area beneath the pump house following D&D.

Two soil samples will be collected from one location at the outfall to define nature and extent of potential
contamination (Figure 4.1-24). The samples will be collected from two depths (0 to 1 ft and 1 to 2 ft) and
analyzed for inorganic chemicals, VOCs, SVOCs, cyanide, and TPH-DRO. No HE or radionuclides are
associated with this SWMU; therefore, no samples will be analyzed for nitrate, perchlorate, or
radionuclides. Table 4.0-1 provides a summary of the proposed sampling locations, depths, and analytical
suites.

In addition, samples will be collected from the drainage downgradient of this site as part of the

Sandia Canyon and Cafiada del Buey investigation work plan (LANL 1999, 064617); data will be provided
in an investigation report to be submitted to NMED in December 2008. Data from the sediment sampling
locations will be assessed in the Upper Sandia Canyon Aggregate Area investigation report to confirm the
nature and extent of contamination have been determined for SWMU 03-045(e).

4.1.31 SWMU 03-045(f), Outfall
Site Description

SWMU 03-045(f) is an outfall from a sink drain that served the utilities control center (building 03-0223)
from 1950 to the late 1980s (Figure 4.1-29). The outfall was located on the north side of the building and
emptied into Sandia Canyon. The sink was used as a quench tank for welding and cutting. No known
releases of hazardous wastes or constituents from the sink or from SWMU 03-045(f) occurred

(LANL 1995, 057590, p. 6-8). The sink was removed in the late 1980s. In 1993, the outfall was vegetated.
Visual inspection found no distinct erosion, indicating the outfall did not discharge large quantities of
water (LANL 1996, 055035, Appendix A, p. 1).
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Previous Investigations

Samples have not been collected at this site.

Proposed Activities

The nature and extent of contamination have not been defined at this site. Four sediment and soil
samples will be collected from two locations to define nature and extent of contamination (Figure 4.1-33).
The samples will be collected from two depths (0 to 1 ft and 1 to 2 ft) and analyzed for inorganic
chemicals, VOCs, SVOCs, cyanide, nitrate, and PCBs. Sampling locations will be biased to the outfall
and sediment accumulations. Table 4.0-1 provides a summary of the proposed sampling locations,
depths, and analytical suites.

In addition, samples will be collected from the drainage downgradient of this site as part of the

Sandia Canyon and Cafiada del Buey investigation work plan (LANL 1999, 064617); data will be provided
in an investigation report to be submitted to NMED in December 2008. Data from the sediment sampling
locations will be assessed in the Upper Sandia Canyon Aggregate Area investigation report to confirm the
nature and extent of contamination have been determined for SWMU 03-045(f).

4.1.32 SWMU 03-045(h), Outfall
Site Description

SWMU 03-045(h) is a former NPDES-permitted outfall (EPA 03A024) located in TA-03 at the north
perimeter of the Sigma Complex security fence, approximately 50 ft north of a cooling tower

(structure 03-0187) (Figure 4.1-13). The outfall was formerly permitted for the discharge of treated cooling
water and stormwater. It served a former cooling tower that was replaced by a smaller cooling tower
(structure 03-0187) between 1997 and 1998. The outfall was plugged in 1997 during the removal of the
previous cooling tower and was removed from the NPDES permit in 2007 (EPA 2007, 099009). The
cooling tower was constructed in 1953 and was inactive from the late 1980s to early 1995 when it was
reactivated. The area at the outfall pipe is about 3-ft wide x 6-ft long. Effluent drained into a corrugated
metal storm drainpipe that trended northeast and east of structure 03-0187 where it combined with more
stormwater runoff from surrounding areas. The drainage continued south and joined a channel north of
Eniwetok Drive that ultimately drained into Sandia Canyon. Routine water treatment began in 1968.
Treatment included biocides and fungicides to reduce algae growth and chelating agents such as
ethylenediaminetetraacetic acid to inhibit corrosion.

Previous Investigations

No sampling activities have been conducted at this SWMU; however, RFI sampling activities were
conducted in 1997 at AOC 03-052(b), located northeast and downgradient from the corrugated metal
storm drain pipe into which SWMU 03-045(h) discharged. RFI sampling activities for AOC 03-052(b) are
discussed in section 4.1.37.

Proposed Activities

The nature and extent of contamination have not been defined at this site. This SWMU will be
investigated as part of the Upper Mortandad Aggregate Area (LANL 2007, 098954). Figure 4.1-17 shows
the Upper Mortandad Aggregate Area sampling location 45h-8 north of cooling tower 03-0187.
Discharges from this SWMU that went underground and eventually daylighted and drained into
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AOC 03-052(b) will be investigated (Figure 4.1-17). Section 4.1.37 and (Figure 4.1-17) provides more
information regarding the proposed sampling at AOC 03-052(b).

4.1.33 SWMU 03-046, Aboveground Wastewater Treatment Tank
Site Description

SWMU 03-046 is an aboveground wastewater neutralization tank located within TA-03 approximately

60 ft southeast of the Laboratory’s steam plant, building 03-0022. The Laboratory received a certificate of
completion for this SWMU from NMED during the writing of this work plan (NMED 2008, 100116).
Therefore, this SWMU will not be investigated as part of this work plan.

4.1.34 AOC 03-047(d), Storage Area
Site Description

AOC 03-047(d) is the location of a former container storage area located on the east side of the power
plant building 03-0022 (Figure 4.1-29). The storage area consisted of an asphalt pad where drums of new
motor oil, used oil, and Stoddard solvent were stored from 1954 to 1989. A new location for an upgraded
materials storage area was selected in 1989. The asphalt pad was removed in 1989 when the storage
area was decommissioned (LANL 1995, 057590, p. 6-83). A voluntary corrective action (VCA) was
implemented at the site in 1995 that involved the characterization, excavation, and removal of soil.
Approximately 6 yd® of soil were excavated to a depth of 4 to 6 in. from a 20 ft x 20 ft area that
encompassed the AOC and adjacent soil directly north and east of the AOC boundary. The site was
subsequently restored by backfilling and compacting the excavated area, followed by revegetation (LANL
2002, 073868.138, p. 5).

Previous Investigations

As part of the 1995 VCA, three soil samples were collected from the top 6 in. of the excavated area and
analyzed for inorganic chemicals, VOCs, SVOCs, PCBs, and pesticides. Requested analyses are
presented in Table 4.1-2.

In January 2002, soil was excavated within the boundary of AOC 03-047(d) before a concrete pad was
installed for an emergency backup generator and transformer for the TA-03 steam plant. Shortly after the
area had been excavated, a 6-in. main potable-water-supply line to the steam plant ruptured, releasing
approximately 250,000 gal. of water. As a result, soil and fill along the entire eastern wall of

building 03-0022, including soil and fill within and around the AOC boundary, was eroded. Soil that
washed into the excavation was subsequently removed. The concrete support pad and an emergency
generator and transformer were installed at the site during the spring and summer of 2002 (LANL 2002,
073868.138, p. 8).

Proposed Activities

The nature and extent of contamination have been defined at this site, and no additional sampling is
proposed. The VCA conducted in 1995 characterized the site and demonstrated that contaminants pose
no potential unacceptable risk to humans and ecological receptors (LANL 2002, 073868.138, p. 19).
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4.1.35 AOC 03-047(g), Drum Storage
Site Description

AOC 03-047(g) is a drum storage area where drums of acetone, vacuum pump oil, and ethylene glycol
were stored under a canopy on the north side of building 03-0141 (Figure 4.1-8). During a 1989 site
reconnaissance survey, staining was found on the cement. During a site visit in September 1993, the
building manager stated that the area had been used for approximately 20 yr to store product oil and
occasionally solvents. Only one drum was on the pad when the site visit was conducted. The drum
contained mineral oil and was used for vacuum pumps. As oil was dispensed, spills were known to occur.
Stains were evident on the concrete around the barrel; however, the staining did not continue beyond the
concrete, indicating that small oil spills did not migrate off the concrete pad (LANL 1995, 057590, p. 6-46).

Previous Investigations

Samples have not been collected at this site.

Proposed Activities

The nature and extent of contamination have not been defined at this site. Eight samples will be collected
from four locations (Figure 4.1-12). The samples will be collected from two depths (0 to 1 ft and 1 to 2 ft)
and analyzed for inorganic chemicals, VOCs, SVOCs, TPH-DRO, PCBs, cyanide, nitrate, and
perchlorate. Table 4.0-1 provides a summary of the proposed sampling locations, depths, and analytical
suites.

4.1.36 AOC 03-051(c), Soil Contamination—Vacuum Pump Leak
Site Description

AOC 03-051(c) consists of two areas of stained asphalt attributed to operational leaks vacuum pump oil
(LANL 1995, 057590, p. 6-84). One area, measuring approximately 6 ft x 6 ft, was located on the east
side of building 03-0141 (Figure 4.1-8). The second area, located at the northeast corner of the building,
measured approximately 10 ft x 15 ft (LANL 1996, 053780, p. 15).

Previous Investigations

A VCA was performed at this AOC in August and September 1995. The stained areas of asphalt were
removed, and soil was excavated until unstained soil was reached. The stained area adjacent to the east
side of building 03-0141 was excavated to a depth of 18 to 24 in. bgs, and the stained area at the
northeast corner of the building was excavated to a depth of 12 in. bgs. Soil samples were field-screened
for radioactivity, PAH, TPH, x-ray fluorescence (XRF) inorganic chemicals, and VOCs. The first set of
XRF samples showed elevated thallium levels. After the results from cleanup verification samples were
received, cleanup activities resumed to remove an additional 2 to 3 in. of thallium-contaminated soil from
both excavation locations. Two samples collected after soil excavation was completed showed no
elevated thallium levels. The excavated areas were backfilled with soil and gravel and compacted

(LANL 1996, 053780, pp. 14-16). Before the area was backfilled, four soil samples were collected from
four locations (two samples at each excavation) at depths of 0 to 0.5 ft bgs (from the bottom of each
excavation) to verify site cleanup. Samples were analyzed for inorganic chemicals, SVOCs, and
pesticides. Requested analyses are presented in Table 4.1-2.
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Screening-level data and are presented in Table 4.1-11. Sampling locations are shown in Figures 4.1-8,
4.1-9, and 4.1-10. Lead and zinc were both detected above BVs in one sample. Cadmium was detected
above BV in four samples. SVOCs and pesticides were not detected

Proposed Activities

The nature and extent of contamination have not been defined at this site. Four samples will be collected
from two locations to confirm the results of the VCA (Figure 4.1-12). The samples will be collected from
two depths (2.5 to 3.5 ft and 4.5 to 5.5 ft) and analyzed for inorganic chemicals, SVOCs, PCBs, cyanide,
nitrate, perchlorate, and TPH-DRO. Table 4.0-1 provides a summary of the proposed sampling locations,
depths, and analytical suites.

4.1.37 AOC 03-052(b), Storm Drainage
Site Description

AOC 03-052(b) consists of five storm-drain-access areas located about 20 ft north and west of the

Sigma Building, building 03-0066 (Figure 4.1-13). Surface runoff flows across the surrounding area into
the system at two locations: the system on the northeast side of building 03-0066 discharges to a storm
drain outlet just north of Eniwetok Drive and a single storm drain located on the northwest side of building
03-0066 discharges to a low-lying grassy area (LANL 1995, 057590, p. 5-15-1). This AOC was
investigated with AOC 03-056(k), a container storage area and loading dock at building 03-0066 (see
section 4.1.42). Contaminants associated with AOC 03-056(k) may have been released into the

AOC 03-052(b) storm drain system. Potential contaminants are inorganic chemicals and DU (LANL 1995,
057590, pp. 5-15-3-5-15-4).

Previous Investigations

RFI activities were conducted at this AOC in 1997. Two soil and/or fill samples were collected from each
of five locations and one from a fifth location corresponding to the storm drain access areas. Samples
were collected from a depth of 0 to 1 ft bgs and from a depth ranging from 1 to 5 ft bgs. Two of the
samples were collected at one collocated location. The samples were field screened for radioactivity and
organic chemicals. Screening did not detect organic chemicals, and radioactivity was at or below
background levels (LANL 1997, 056660.4, p. iv). All samples were analyzed for metals and isotopic
uranium. One sample was also analyzed for VOCs. Requested analyses are presented in Table 4.1-1.

Decision-level data are presented in Table 4.1-3. Sampling locations and detected results are shown in
Figures 4.1-14 and 4.1-15. Cadmium, manganese, and nickel were detected above BVs in one sample;
cobalt, lead, and zinc were detected above BVs in two samples. Detection limits for antimony, cadmium,
and silver were greater than BVs for most samples. Organic chemicals and radionuclides were not
detected.

Proposed Activities

The nature and extent of contamination have not been defined at this site. All five areas of AOC 3-052(b)
will be sampled along with the stormwater collection area to the northeast across Eniwetok Drive
(Figure 4.1-17).

Four samples will be collected from historical locations 03-03291 and 03-03286 at two depths (7 to 8 ft
and 10 to 11 ft). In addition, 20 additional samples will be collected from 10 locations (2 within each area).
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These samples will be collected from two depths (1 to 2 ft and 4 to 5 ft) to define the extent of
contamination (Figure 4.1-17). Samples will be analyzed for inorganic chemicals, VOCs, SVOCs, and
cyanide. Table 4.0-1 provides a summary of the proposed sampling locations, depths, and analytical
suites.

Six additional samples will be collected from three locations along the northern part of the drainage
between the northwest and northeast polygons associated with this site. Four samples will be collected
from two additional locations within the stormwater collection area to the northeast across Eniwetok Drive
(Figure 4.1-17). The samples will be collected from two depths (3 to 4 ft and 5 to 6 ft) to ensure potential
COPCs from historical site operations and runoff are sampled and analyzed for inorganic chemicals,
VOCs, SVOCs, and cyanide. Table 4.0-1 provides a summary of the proposed sampling locations,
depths, and analytical suites.

4.1.38 SWMU 03-054(c), Outfall
Site Description

SWMU 03-054(c) is a former cooling tower (structure 03-0156) and pump house (structure 03-0163) and
an outfall that discharged to the storm sewer and ultimately to former NPDES-permitted outfall,

EPA 03A023 [SWMU 03-052(f), see section 4.1.10.2]. The cooling tower and pump house were located
southwest of the former Sherwood Complex (building 03-0105) and northwest of the former Syllac
Building (building 03-0287) (Figure 4.1-56). Former structures 03-0156 and 03-0163 were used to cool an
electromagnet formerly located in the Sherwood Complex. The outfall discharged to the storm sewer that
was formerly located 25 ft east of the cooling tower.

Previous Investigations

The Laboratory’s former Environmental, Safety, and Health group collected two composite surface soll
samples directly north of the cooling tower in 1992 and two samples from the cooling tower in 1993 to
characterize the structure and surrounding soil before D&D of the structures. Samples were screened for
gross-alpha, -beta, and -gamma radiation and submitted for laboratory analysis of total chromium.
Chromium was not detected above the EPA action level (LANL 1995, 057590, pp. 6-71, 6-72). The
cooling tower and pump house were dismantled and removed, leaving only the concrete pad of the
former pump house at a depth of 10 ft bgs (LANL 2001, 071214).

The Syllac Building (building 03-0287) underwent D&D activities from 2003 to 2004, and the Sherwood
Complex (building 03-0105) underwent D&D activities in 2001 (LANL 2002, 073868.4, Appendix B-7,

p. 1). As part of the D&D of the Sherwood Complex in 2001, the former cooling tower (structure 03-0156),
all associated piping and storm drainlines, fill material within the footprint of former building 03-0156, and
the existing roadway were removed (LANL 2001, 071214). Seven confirmation soil/fill samples were
collected from seven locations at the bottom of the SWMU 03-054(c) excavations ranging from depths of
2 to 8.5 ft bgs. One grab sample was also collected from drainline excavated material and analyzed for
metals and hexavalent chromium (Tucker 2001, 100702, pp. 1-3, 13—-22). Requested analyses are
presented in Table 4.1-1.

Decision-level data are presented in Table 4.1-3. Sampling locations and detected results are shown in
Figure 4.1-57. Calcium, lead, and zinc were each detected above BVs in one sample. The detection limit
for antimony was greater than the BV in all samples. Hexavalent chromium was not detected.

In 2004, the location of the former cooling tower and pump house (structures 03-0156 and 03-0163) and
former storm drain locations to the east were excavated during site preparation activities for the new
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NSSB (building 03-1400). The pump house foundation and remaining sections of the SWMU 03-054(c)
storm drainline north of the former Administration Building (building 03-0043) and east of the Otowi
Building (building 03-0261) were removed. The corrugated metal storm drainlines were inspected and
found to be intact and in good condition. No evidence of a release was observed in the soil around and
beneath the storm drainline excavation. Four confirmation samples were collected from two locations
beneath the former cooling tower footprint (former structure 03-0156) and 2001 confirmation sampling
location depths, and two confirmation samples were collected from one location beneath the former pump
house foundation (former structure 03-0163). The samples were collected at depths of 0.0 to 0.5 ft bgs
and 1.5 to 2.0 ft bgs from the bottom of the new excavation and submitted for analysis of inorganic
chemicals. Requested analyses are presented in Table 4.1-1. The 2004 sampling locations are shown in
Figure 4.1-57; however, no inorganic chemicals were detected above BVs.

Proposed Activities

No additional sampling is proposed because the nature and extent of contamination have been defined at
this site. The SWMU 03-054(c) outfall discharged to the storm sewer and ultimately to SWMU 03-052(f).
Proposed investigation activities for SWMU 03-052(f) are described in section 4.1.10 of the work plan.

4.1.39 SWMU 03-056(a), Storage Area
Site Description

SWMU 03-056(a) is a used-oil accumulation facility built in 1986. The 12-ft x 45-ft structure is located
approximately 15 ft north of building 03-0271 (Figure 4.1-18). The storage area has a concrete floor that
slopes toward a sump and is surrounded by a concrete berm. The area is roofed, but the sides are open.
No spills from the bermed area to the environment have occurred (LANL 1993, 020947, p. 6-36).

Previous Investigations

In 2001, samples were collected to determine the nature and extent of any residual TPH or lead
contamination at the site. Four asphalt samples were collected adjacent to each side of the concrete
storage pad, approximately 1 ft away from the edge of the pad. Soil samples were also collected directly
beneath the asphalt (at depths of 0.5 to 1.0 ft bgs) at each of the four asphalt sampling locations for a
total of eight samples (LANL 2001, 070937). All samples were submitted for laboratory analysis of metals;
the soil samples were also submitted for analysis of TPH-DRO. Requested analyses are presented in
Table 4.1-1.

Decision-level data are presented in Tables 4.1-3 and 4.1-8. Sampling locations and detected results are
shown in Figures 4.1-19 and 4.1-20. Calcium was detected above BV in all four soil samples; silver and
zinc were detected above BVs in one soil sample. TPH was not detected in any of the soil samples.
Antimony, cadmium, and silver were detected in one asphalt sample; with the exception of selenium and
thallium (which were not detected), all remaining inorganic chemicals were detected in all asphalt
samples.

Proposed Activities

The nature and extent of contamination have not been defined at this site. Eight soil samples will be
collected from four locations adjacent to the concrete (one on each side of the concrete floor)
(Figure 4.1-22). The samples will be collected from two depths (0 to 1 ft of soil beneath the concrete and
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1 to 2 ft) and analyzed for inorganic chemicals, VOCs, SVOCs, TPH-DRO, and cyanide. Table 4.0-1
provides a summary of the proposed sampling locations, depths, and analytical suites.

4.1.40 SWMU 03-056(c), Transformer Storage Area—PCB Site
Site Description

SWMU 03-056(c) is an inactive outdoor storage area located on the north side of a utilities shop,

building 03-0223. The SWMU extends along the length of building 03-0223 to the south and is bounded
by a security fence to the north (Figure 4.1-29) (Faulk 1995, 055741, p. 13). The outdoor storage area
was used for storing electrical equipment, capacitors, and transformers with PCB-containing dielectric
fluids. Waste solvents used for cleaning electrical equipment were also stored at this location in
unmarked drums (LANL 1993, 020947, pp. 5-100-5-101). The types of solvents used at the site from
1967 to approximately 1981 are not known. Viking R30 (1,1,1-trichloroethane) was used from 1981 to
1990 (Faulk 1995, 055741, p. 13). Beginning in 1990 and continuing to 1992, a nonhazardous citrus-
based solvent was used as a substitute for solvent-based cleaners. It is unknown whether the solvents
used at the site were stored on-site. In addition, Transclene, which contains PCE, may have been stored
at the site because it was used by an electrical equipment maintenance subcontractor to retrofill
transformers in the field. It is believed that the maintenance crew disposed of all these waste materials at
an approved waste-disposal facility. In 1991, the site's facility manager placed approximately 1 to 2 ft of
clean fill on the area occupying the former storage area to elevate it and to reroute run-on drainage away
from this site. In 1992, the storage area was decommissioned (LANL 2001, 071259, p. 6).

Previous Investigations

Previous investigation and cleanup activities were performed at SWMU 03-056(c) in 1994, 1995, and
1999. In 1994, a total of 21 soil samples, 19 confirmatory samples and 3 sample splits were collected
from 18 locations (LANL 1994, 040397, pp. 1-49) at depths ranging from 0 to 3 ft belowgrade. Samples
were analyzed for inorganic chemicals, SVOCs, PCB/pesticides, and VOCs. Samples were also screened
for gross-alpha and -beta, -gamma, and tritium (LANL 2001, 071259, p. 10).

In 1995, the site was further characterized as part of an expedited cleanup to identify the lateral extent of
soil containing residual PCBs. Ten samples were collected from the western slope area to better define
the lateral extent of the PCB contamination. A 45-ft-diameter area was initially mapped to represent the
area of suspected contamination. A 10-ft x 10-ft grid was placed over the area of suspected
contamination and soil samples were collected within grid nodes. The results of the grid sampling effort
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. The
western slope excavation area was expanded in a northerly direction along the mesa edge. Additional site
characterization samples were collected in the northern slope area of the site. PCB-contaminated soll
was excavated from an area approximately 60 ft long x 70 ft wide. Also, three soil samples were collected
from the ephemeral slope drainages, downslope from the north and west slope areas (LANL 2001,
071259, p. 10).

A VCA plan was developed in 1999 for removing PCB-contaminated soil from the western and northern
slope areas and the ephemeral slope drainage areas. Because of the site’s proximity to a watercourse,
the PCB cleanup targets were less than 1 ppm of PCBs in soil. The VCA plan was approved by NMED in
2000 (LANL 2001, 071259, p. 2).
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The remedial activities at the site, as specified in the VCA plan, began in August 2000. SWMU 03-056(c)
was characterized using field screening techniques, PCB EnSys Soil Test, to determine the extent of PCB
contamination (LANL 2001, 071259, p. 12). After site characterization, the contaminated soil and
unconsolidated tuff were excavated. Approximately 2400 yd® of contaminated soil was excavated from the
SWMU. During the excavation activities, 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 ppm. Excavation field-screening activities results determined that contamination
extended beyond the original SWMU boundary (LANL 2001, 071259, p. 17-20).

Following excavation activities, 89 confirmation samples were collected from 79 locations. All samples
were submitted for laboratory analysis of PCBs. Twenty-one of these samples were also analyzed for
metals and VOCs (LANL 2001, 071259, p. 17). Thirteen inorganic chemicals were detected above BVs.
Seven organic chemicals were detected. Aroclor-1260 was detected at the highest frequency. In

March 2001, the areas with elevated PCB detections 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 samples were also analyzed for VOCs and metals

(LANL 2001, 071259, p. 17). Confirmation sample results indicated the site met the EPA cleanup criterion
for less than 1 ppm (LANL 2001, 071259, pp. iii—iv, 58). Results of final VCA activities are discussed in
the VCA report (LANL 2001, 071259).

The VCA report for SWMU 03-056(c) was approved by EPA in November 2001 (EPA 2001, 072810) and
by NMED in September 2002 (NMED 2002, 073363).

Proposed Activities

No sampling is proposed because the nature and extent of contamination have been defined at this site.

4.1.41 AOC 03-056(h), Container Storage Area
Site Description

AOC 3-056(h) is described in the 1990 SWMU report (LANL 1990, 007511) as a container storage area
near former buildings 03-0105 (the Sherwood Complex ) and 03-0287 (the Syllac Building)

(Figure 4.1-56) (LANL 1990, 007511, p. 3-056.2). Several areas of potential contamination were identified
with this AOC. Areas near former building 03-0287 were addressed under SWMU 03-003(c) and

AOC 03-003(0) (discussed in sections 4.1.2 and 4.1.6, respectively). Building 03-0105 underwent D&D
activities in 2001 (LANL 2002, 073868.4, Appendix B-7, p. 1). The site is currently occupied by the NSSB
(building 03-1400).

Beginning in the mid-1950s, former building 03-0105 housed magnetic fusion energy experiments. Before
a 1992 cleanout, a number of swipe samples were collected on various surfaces throughout the building.
Results revealed no PCB contamination. During the salvage cleanout of former building 03-0105, some
non-PCB oil was spilled north of the building. Swipe samples collected in this area at the time of the spill
revealed no PCB contamination. A cable shed, structure 03-0252, located west of building 03-0105 was
also removed during the 1992 decommissioning. Swipe samples collected from oil stains on the plywood
floor and from beneath the floor yielded no PCBs (LANL 1995, 057590, pp. 6-64, 6-67—6-68).

Another area of potential contamination was on the southeast side of former building 03-0105. During a
site reconnaissance visit in 1989, two transformers were observed inside a fenced area at this location.
No oil stains were present on the asphalt around the transformers (LANL 1995, 057590, pp. 6-67—6-68).
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On the west side of former building 03-0105, PCB spills were reported in September 1991 and

March 1993. In the 1991 leak, soil beneath a leaking spigot was excavated until unstained soil was
reached. In the 1993 incident, an oil stain under a transformer was double-washed/double-rinsed. On a
site visit in 1994, only one stain was noted in the vicinity. Swipe samples at the location revealed no PCB
concentrations above 2.8 ug/100 cm? (LANL 1995, 057590, pp. 6-67, 6-68).

The PCB-containing transformers and capacitors described above have all been removed or replaced
with non-PCB equipment in accordance with the DOE/Albuquerque Operations Office Environmental
Restoration and Waste Management Five-Year Plan (LANL 1995, 057590). Under this plan, any evidence
of a release was sampled and cleaned up in accordance with TSCA requirements (40 CFR 761). The
documented releases of PCBs were remediated in accordance with the TSCA requirements found in

40 CFR 761 (LANL 1995, 057590, p. 6-67). In addition, approximately 10 ft of clean fill was placed over
the entire site to accommodate the construction of the NSSB (LANL 2008, 099214).

Proposed Activities

The PCB-containing transformers and capacitors were removed or replaced with non-PCB equipment
and documented releases of PCBs were remediated in accordance with the TSCA requirements in

40 CFR 761 (LANL 1995, 057590, p. 6-67). However, the former container storage areas were not
investigated for inorganic chemicals, VOCs, and SVOCs. Because this site is inaccessible and currently
located beneath the foundation of the NSSB (building 03-1400), the investigation of AOC 03-056(h) will
occur after D&D of the NSSB.

4.1.42 AOC 03-056(k), Container Storage Area
Site Description

AOC 03-056(k) is a container storage area on the north side of a loading dock at the northwest corner of
the Sigma Building, building 03-0066 (Figure 4.1-13). Waste oil, solvents, and radioactively contaminated
graphite were kept in the storage area (LANL 1990, 007511, p. 3-056). Four documented releases of
radiological materials to the environment may have contributed to contamination at this AOC. Potential
contaminants were inorganic chemicals and DU (LANL 1995, 057590, pp. 5-15-1, 5-15-3-5-15-4).

Previous Investigations

RFI activities were conducted at this AOC in 1997. Ten soil and fill samples were collected from six
locations at depths ranging from 0 to 4.5 ft bgs. Four asphalt samples were collected at four of the
locations. Samples were field screened for organic chemicals and radioactivity. Screening did not detect
organic chemicals, and radioactivity was at or below BVs (LANL 1997, 056660.4, pp. 101, 104). All
samples were submitted for laboratory analysis of isotopic uranium; all soil and fill samples were
submitted for laboratory analysis of metals. One asphalt sample and one fill sample were analyzed for
gross-alpha and -beta radiation and by gamma spectroscopy. One fill sample was also analyzed for
VOCs. Requested analyses are presented in Table 4.1-1.

Decision-level data are presented in Tables 4.1-3, 4.1-4, 4.1-7, and 4.1-10. Sampling locations and
detected results are shown in Figures 4.1-14, 4.1-15, and 4.1-16. Lead was detected above BV in one
sample, and copper was detected above BV in two fill samples. Detection limits for antimony, cadmium,
and silver were greater than BVs in the 10 soil and fill samples. Carbon disulfide and 2-butanone were
detected in one sample. Gross-alpha and -beta radiation were detected in one fill sample; uranium-235
was detected above BV in one fill sample, and uranium-238 was detected above BV in three fill samples.
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Uranium-234, uranium-235, and uranium-238 were detected in all asphalt samples; gross-alpha and -beta
radiation, cesium-134, and cesium-137 were detected in one asphalt sample.

Proposed Activities

The nature and extent of contamination have not been defined at this site. Two deeper samples (3 to 4 ft
and 6 to 7 ft) will be collected at sampling location 03-03290, and nine samples will be collected from
three new locations to the south, west, and northeast of the historical sampling locations to define the
vertical and lateral extents of inorganic chemical contamination (Figure 4.1-17). These samples will be
collected from three depths (0 to 1 ft, 3 to 4 ft, and 6 to 7 ft) and analyzed for inorganic chemicals, VOCs,
SVOCs, and cyanide, and radionuclides. No HE was associated with this AOC; therefore, no samples will
be analyzed for nitrate or perchlorate. Table 4.0-1 provides a summary of the proposed sampling
locations, depths, and analytical suites.

To define the extent of organic chemical contamination detected, two deeper samples (3 to 4 ft and

6 to 7 ft) will be collected from sampling location 03-03281 (Figure 4.1-17). To characterize the organic
chemical contamination at the AOC, four new locations will be sampled at two depths (1 to 2 ft and

3 to 4 ft). These eight samples will be analyzed for VOCs and SVOCs only.

4.1.43 SWMU 03-056(l), Storage Area
Site Description

SWMU 03-056(]) (Figure 4.1-8) is an outdoor storage facility next to the east side of building 03-0141.
Containers of disposable clothing contaminated with beryllium powder are staged in this area before
disposal. Carboys used to store beryllium powder in water were also staged in this area. The carboys
were usually in a tray that served as secondary containment. No known releases from the drums or
carboys to the environment have occurred (LANL 1995, 057590, p. 6-11).

Previous Investigations

Samples were collected from this SWMU before the planned construction of a new beryllium storage
vault. The collection of three asphalt samples and three surface soil samples from beneath the asphalt
within the former staging area on the east side of building 03-0141 were proposed in the 2003 sample
notification. The samples were to be submitted for total beryllium analysis (LANL 2003, 075992). In 2003,
three asphalt samples were collected from three locations and three soil samples were collected from
beneath the asphalt samples at depths of approximately 0.5 to 2.25 ft bgs (two samples) and 0.6 to

1.6 ft bgs (one sample). One soil sample was collected from a fourth location at a depth of 0 to 1.6 ft bgs.
All samples were analyzed for metals rather than total beryllium. The requested analysis is presented in
Table 4.1-1.

Decision-level data are presented in Tables 4.1-3 and 4.1-8. Sampling locations and detected results are
shown in Figure 4.1-9. Manganese and zinc were detected above BVs in one soil sample. Calcium and
copper were detected above BVs in two soil samples. Thallium and beryllium were detected in one and
two asphalt samples, respectively. With the exception of antimony and silver (which were not detected in
any asphalt samples), all remaining inorganic chemicals were detected in all three asphalt samples.
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Proposed Activities

The nature and extent of contamination have not been defined at this site. Five samples from the asphalt
will be collected from five locations (Figure 4.1-12). In addition, five samples will be collected from the soil
under the asphalt from the same locations as the asphalt samples. The samples will be collected from a
depth of 2 to 3 ft below the asphalt to confirm the results from previous investigations. Samples will be
analyzed for inorganic chemicals and cyanide. Table 4.0-1 provides a summary of the proposed sampling
locations, depths, and analytical suites. Section 4.1.36 provides more information on the proposed
sampling.

4.1.44 Consolidated Unit 03-059-00

Consolidated unit 03-059-00 consists of AOC 03-003(n) and SWMU 03-059. This consolidated unit is a
former storage area adjacent to building 03-0271 (Figure 4.1-18). SWMU 03-059 was identified as the
former salvage yard, and AOC 03-003(n) was the location of a one-time PCB spill in that salvage yard.
SWMU 03-059 was used to store transformers, electrical equipment, batteries, and scrap metal pending
sale or reuse. The spill area [AOC 03-003(n)] is identified as being approximately 20 ft south of the
northwest corner of building 03-0271.

Proposed sampling for this consolidated unit is provided in the following sections.

4.1.44.1 AOC 03-003(n), One-Time Spill—PCB Site
Site Description

AOC 03-003(n) is the location of a one-time PCB spill in the salvage yard (SWMU 03-059) located next to
the south side of building 03-0271. The perimeter is fenced, except for the part that abuts

building 03-0271 (Figure 4.1-18). With the exception of two small portions of the area, most of the area is
asphalt-paved. The salvage yard was used to store transformers, electrical equipment, batteries, and
scrap metal pending sale or reuse. Small and weather-sensitive items were stored inside building
03-0271. All other items were placed in and around the former salvage yard. The spill area identified as
AOC 03-003(n) is approximately 20 ft south of the northwest corner of building 03-0271. At that location,
a transformer ruptured in 1977 and leaked an estimated 10 gal. of PCB-contaminated oil into the soil. It is
unclear whether the spill was cleaned up or if confirmation sampling was conducted. The drainage pattern
west of building 03-0271 was altered in 1991 when the parking lot was regraded and base course was
applied. The entire area received additional base course at least once since 1991. The salvage operation
and materials were moved to the building 60-0002 in 1993. The former salvage-yard area is used as a
parking lot and storage area for empty containers (LANL 1995, 057590, pp. 5-19-1, 5-19-3).

Previous Investigations

In 1994, two soil samples were collected from two locations within the area of the PCB spill at depths of
0 to 0.8 ft bgs. The samples were analyzed for PCBs, gross-alpha, -beta, and -gamma radiation, and
tritium. Requested analyses are presented in Table 4.1-2 (as part of Consolidated Unit 03-059-00
samples). Sampling locations are shown in Figures 4.1-20 and 4.1-21. Data were of screening-level
quality and no analytes were detected.
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Proposed Activities

The nature and extent of contamination have not been defined at this site. Eight soil samples will be
collected from four locations to confirm the effectiveness of previous remedial actions (Figure 4.1-22). The
samples will be collected from two depths (0 to 1 ft and 1 to 2 ft) and analyzed for PCBs only. Table 4.0-1
provides a summary of the proposed sampling locations, depths, and analytical suites.

4.1.44.2 SWMU 03-059, Storage Area—PCB Site
Site Description

SWMU 03-059 is a former salvage yard consisting of two areas. The first area is about 250 ft x 115 ft and
is located adjacent to the south side of building 03-0271 (Figure 4.1-18). The perimeter is fenced, except
for the part that abuts building 03-0271. With the exception of two small portions of the area, most of the
area is asphalt-paved. The second area is about 100 ft x 60 ft, asphalt-paved, and fenced. Paving over
both areas occurred incrementally over a period of years. Equipment also was stored outside the fenced
areas.

Previous Investigations

In 1994, 10 asphalt samples were collected from 10 locations within the salvage yard at depths of 0 to
0.5 ft bgs. Samples were analyzed for PCBs, gross-alpha, -beta, and -gamma radiation, and tritium.
Requested analyses are presented in Table 4.1-2 (as part of Consolidated Unit 03-059-00 samples).
Screening-level data are presented in Table 4.1-15. Sampling locations are shown in Figures 4.1-20 and
4.1-21. Tritium was detected in three samples. PCBs were not detected.

Proposed Activities

The nature and extent of contamination have not been defined at this site. Thirty-four samples will be
collected from 17 locations beneath the asphalt to define nature and extent of potential contamination
(Figure 4.1-22). The samples will be collected from two depths (0 to 1 ft and 2 to 3 ft) and analyzed for
inorganic chemicals, VOCs, SVOCs, TPH-DRO, PCBs, cyanide, perchlorate, tritium, and nitrate.
Table 4.0-1 provides a summary of the proposed sampling locations, depths, and analytical suites.

4.1.45 AOC C-03-022, Kerosene Tanker Trailer
Site Description

AOC C-03-022 is the location of a former tanker trailer used to store and distribute kerosene for former
asphalt batch plant operations. The tanker trailer was located in a bermed materials storage area on a hill
directly north of the asphalt batch plant (Figure 4.1-1). The tanker was in service for approximately 15 yr
and supplied kerosene through a gravity-feed line that had a valve near the oil distributor tank,

AOC C-03-016, located approximately 12 ft south (directly below the hill) of the tanker. The tanker and
gravity-feed line were removed in 1989, and kerosene was replaced with diesel fuel No. 2. There is no
record of release or source of contamination associated with this storage tanker.

Previous Investigations

AOC C-03-022 has not been sampled.
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Proposed Activities

The nature and extent of contamination have not been defined at this site. Eight samples will be collected
from four sampling locations on each side of the former tanker site to define the nature and extent of
potential contamination (Figure 4.1-5). Samples will be collected from two depths (1 to 2 ft and 4 to 5 ft bgs)
and analyzed for inorganic chemicals and TPH-DRO. Table 4.0-1 provides a summary of the proposed
sampling locations, depths, and analytical suites.

4.2 TA-60

TA-60, also known as Sigma Site, was created from the eastern portion of TA-03 and lies on Sigma Mesa
between Sandia and Mortandad Canyons. The buildings at TA-60 are all located on the western end of
the mesa and contain Laboratory support and maintenance operations and contractor service facilities.
The NTS test fabrication facility (building 60-0017), the NTS test tower (building 60-0018), several small
abandoned experimental areas, including a solar pond and a test drill hole, a new asphalt batch plant,
and storage sites for pesticides, topsoil, and tuff are also located at TA-60 (LANL 1999, 064617, p. 2-25).

Transport mechanisms include airborne surface soil, infiltration through the vadose zone, continued
dissolution and advective/dispersive transport of chemical and radiological contaminants contained in
subsurface soil and bedrock, and disturbance and uptake of contaminants by plants and animals.
Potential receptors include laboratory workers and ecological receptors in the undeveloped areas.

During summer thunderstorms and spring snowmelt, runoff from the mesa top flows into storm drains,
down hillsides, and into both Sandia and Mortandad Canyons. Surface-water runoff and erosion of
contaminated surface soil may lead to contamination of bench areas on the hillside and surface water off-
site. Surface water may also access subsurface contaminants exposed by soil erosion. Groundwater
sampling for Upper Sandia Canyon is discussed in the Sandia Canyon Phase | sediment investigations
summary report (LANL 2006, 094161). This work plan only addresses the collection of soil and tuff
samples.

Samples collected for TA-60 and analyses requested for decision-level data are presented in Table 4.2-1;
for screening-level data in Table 4.2-2. Decision-level data are presented in Tables 4.2-3 and 4.2-4;
screening-level data in Tables 4.2-5 to 4.2-7. All laboratory analytical data (both decision-level and
screening-level) are also provided in Appendix B of the HIR (LANL 2008, 100693). Figures 4.2-1 to 4.2-19
include base maps; maps showing inorganic chemicals and radionuclides detected above BVs/FVs and
detected organic chemicals; and maps showing the proposed sampling locations for TA-60 sites.

4.2.1 SWMU 60-002, Storage Area
Site Description

SWMU 60-002 consists of three former storage areas (designated as western, central, and eastern) on
Sigma Mesa. The first area (western) measures approximately 200 ft x 300 ft and is located
approximately 900 ft southeast of building 60-0002, on the north side of the unimproved road that
traverses the mesa (Figure 4.2-1). Historically, piles of concrete blocks, wooden poles, tuff fill, and cables
were stored at this location. A large mound of fill, with pieces of cured asphalt and concrete, was situated
in the northern portion of the site. The second area (central) was located approximately 120 ft northwest
of the pesticide storage facility (building 60-0029) and consisted of a 50-ft-diameter mound of fill
approximately 10 ft high with construction debris including concrete fence post supports, pipe, metal
strips, and wood (Figure 4.2-6). The third area (eastern) is on the south side of the unimproved road
about 100 ft west of a surface impoundment [SWMU 60-005(a)] near the end of the mesa (Figure 4.2-10).
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This area was used to stage piles of broken cured asphalt chunks removed from roadways and parking
lots before if was recycled (LANL 2005, 100704). The eastern area is currently the site of an asphalt
batch plant (Shaw Environmental Inc., 2003, 085517, p. 1).

Previous Investigations

Sampling was conducted at the central area of SWMU 60-002 in 2004. Six soil samples were collected
from three locations at depths of 0 to 1 ft bgs and 1.5 to 2 ft bgs. Five samples were analyzed for
inorganic chemicals, VOCs, SVOCs, PCBs, and TPH. One sample was analyzed only for VOCs, PCBs,
and TPH (LANL 2005, 100704, p. 5). Requested analyses are presented in Table 4.2-1.

Decision-level data are presented in Tables 4.2-3 and 4.2-4. Sampling locations are shown in
Figures 4.2-7 and 4.2-8. Manganese was detected above BV in one sample. Acenaphthene,
Aroclor-1254, Aroclor-1260, and TPH-GRO were each detected in two samples.

In 2003, sampling was conducted at the eastern area of SWMU 60-002 (LANL 2003, 080912, p. 4) that
included the drilling of six boreholes. Ten soil and tuff samples were collected from five boreholes at two
depth intervals ranging from 3 to 6 ft bgs and 13.5 to 17 ft bgs. Three tuff samples were collected from the
sixth borehole at depths of 4 to 4.5 ft bgs, 8.5 to 9 ft bgs, and 14.5 to 15 ft bgs. All samples were
submitted for laboratory analyses of inorganic chemicals, VOCs, SVOCs, and TPH. Requested analyses
are presented in Table 4.2-1.

Decision-level data are presented in Tables 4.2-3 and 4.2-4. Sampling locations and detected results are
shown in Figures 4.2-11 and 4.2-12. Barium, cobalt, and zinc were each detected above BVs in one soil
sample; calcium and nickel were detected above BVs in two soil samples. Beryllium, cobalt, copper,
manganese, and selenium were each detected above BVs in one tuff sample; iron and lead were
detected above BVs in two tuff samples; arsenic, barium, calcium, chromium, magnesium, nickel, and
vanadium were detected above BVs in three tuff samples; aluminum was detected above BV in four tuff
samples. Fluoranthene, fluorene, and pyrene were each detected in one soil sample; hexanone(2-), was
detected in one tuff sample; acetone was detected in five tuff samples; TPH-DRO was detected in all
samples. The detection limits for cadmium and selenium in numerous soil and tuff samples were higher
than BVs.

Samples have not been collected at the western area of SWMU 60-002. Although there is no specific
data for this area, the location of the SWMU in relation to other sampling locations is shown in
Figures 4.2-2, 4.2-3, and 4.2-4.

Proposed Activities

The nature and extent of contamination have not been defined for SWMU 60-002 (west). Twelve soil
samples will be collected from six sampling locations to define nature and extent of contamination

(Figure 4.2-5). The samples will be collected from four depths (1 to 2 ft and 4 to 5 ft) and analyzed for
inorganic chemicals, VOCs, SVOCs, TPH-DRO, TPH-GRO, PCBs, and cyanide. No HE or radionuclides
are associated with this SWMU; therefore, no samples will be analyzed for nitrate, perchlorate, or
radionuclides. Table 4.0-1 provides a summary of the proposed sampling locations, depths, and analytical
suites.

No sampling is proposed at SWMU 60-002 (central) and SWMU 60-002 (east) because the nature and
extent of contamination have been defined. Previous investigations at these sites detected TPH. TPH
results were compared with, and found to be below, NMED’s TPH screening guidelines for industrial and
residential land uses (NMED 2006, 094614).
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4.2.2  AOC 60-004(b), Storage Area
Site Description

AOC 60-004(b) is a former staging area for 12 containers of diesel sludge removed from underground
storage tanks at the power plant. The containers were stored at AOC 60-004(b) in 1988. The storage site
is located northeast of the geothermal well mud pit at the east end of Sigma Mesa and is contained within
the boundaries of AOC 60-004(d) (Figure 4.2-10). Potential contaminants were oil and petroleum
products (LANL 1993, 020947, pp. 1-7, 5-70, 5-76).

Previous Investigations

RFI activities were performed at AOC 60-004(b) in 1994. Two soil samples were collected from two
locations at depths of 0 to 1 ft bgs and submitted for laboratory analyses of inorganic chemicals, SVOCs,
PCBs, and pesticides (LANL1996, 052930, pp. 149, 150). A third soil sample was collected south and
adjacent to AOC 60-004(b) within the boundary of AOC 60-004(d). The sample was collected from a
depth of 0 to 1 ft bgs and analyzed for VOCs and gross-alpha, -beta, and -gamma radiation. Requested
analyses are presented in Table 4.2-2.

Screening-level data are presented in Tables 4.2-5 and 4.2-6. Sampling locations are shown in
Figures 4.2-11, 4.2-12, and 4.2-13. Mercury was detected above BV in one sample.
Bis(2-ethylhexyl)phthalate, phenol, and Aroclor-1254 were detected in one sample. VOCs and
radionuclides were not detected.

Proposed Activities

The nature and extent of contamination have not been defined at this site. Twenty-five soil samples will
be collected from five boreholes around AOCs 60-004(b) and 60-004(d) (Figure 4.2-14). The samples will
be collected from five depths (O to 1 ft, 2 to 3 ft, 4 to 5 ft, 9 to 10 ft, and 14 to 15 ft) and analyzed for
inorganic chemicals, VOCs, SVOCs, cyanide, and TPH-DRO. No HE or radionuclides are associated with
this SWMU;; therefore, no samples will be analyzed for nitrate, perchlorate, or radionuclides. Table 4.0-1
provides a summary of the proposed sampling locations, depths, and analytical suites.

4.2.3  AOC 60-004(d), Storage Area
Site Description

AOC 60-004(d) is an area formerly used to dismantle decommissioned underground storage tanks and to
temporarily stage drums containing fluids removed from underground storage tanks. The site is located
northeast of the geothermal well mud pit at the east end of Sigma Mesa (Figure 4.2-10). The area was
first developed in 1979 during a drilling project for a geothermal well. The northern edge of the area was
used to stage building rubble, concrete, and rebar. Potential contaminants were oil and petroleum
products (LANL 1993, 020947, pp. 5-69, 5-70).

Previous Investigations

RFI activities conducted at AOC 60-004(d) in 1994 were the same as those for AOC 60-004(b), discussed
in section 4.2.2. Requested analyses are presented in Table 4.2-2. Data are of screening-level quality
and are presented in Tables 4.2-5 and 4.2-6. Sampling locations are shown in Figures 4.2-11, 4.2-12, and
4.2-13.
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Proposed Activities

The nature and extent of contamination have not been defined at this site. Twenty-five soil samples will
be collected from five boreholes around AOCs 60-004(b) and 60-004(d) (Figure 4.2-14). The samples will
be collected from five depths (O to 1 ft, 2 to 3 ft, 4 to 5 ft, 9 to 10 ft, and 14 to 15 ft) and analyzed for
inorganic chemicals, VOCs, SVOCs, cyanide, and TPH-DRO. No HE or radionuclides are associated with
this SWMU; therefore, no samples will be analyzed for nitrate, perchlorate, or radionuclides. Table 4.0-1
provides a summary of the proposed sampling locations, depths, and analytical suites.

424  AOC 60-004(f), Storage Area
Site Description

AOC 60-004(f) consists of two unpaved, bermed pads, Pad 2 and Pad 3, formerly used for new-product
storage. The pads were constructed in 1978 when the maintenance warehouse (building 60-0002) was
built (Figure 4.2-1). The pads were located southeast of building 60-0002. Pad 2 was 12 ft x 65 ft and
Pad 3 was 12 ft x 40 ft. Both pads stored 55-gal. containers that dispensed Stoddard solvent, antifreeze,
motor oil, grease, transmission fluid, and window-washing fluid. In 1985, 6-in. asphalt berms were built at
the open ends of both pads to mitigate rainfall run-on and runoff. In 1990, all containers were removed
from the pads. Both pads were stained and had a petroleum odor (LANL 1993, 020947, pp. 5-15-5-16).

Previous Investigations

RFI activities were conducted at AOC 60-004(f) in 1994. Thirteen samples were collected from five
locations at Pad 2, and 11 samples were collected from five locations at Pad 3. At Pad 2, four samples
(one sediment, one soil, and two tuff) were collected from one location at depths ranging from 0 to 7 ft
bgs; four samples (two soil and two tuff) were collected from a second location at depths ranging from

1 to 6 ft bgs; three soil samples were collected from three locations at depths ranging from 1 to 2 ft bgs;
and two sediment samples were collected from two locations at depths of 0 to 1.5 ft bgs. At Pad 3, four
samples (two soil and two tuff) were collected from depths ranging from 1 to 6.5 ft bgs; four samples
(two soil and two tuff) were collected from a second location at depths ranging from 1 to 6 ft bgs; and
three samples (two soil and one tuff) were collected at a third location at depths ranging from 2 to 6 ft bgs.
All samples were analyzed for radionuclides. Approximately half the samples were submitted for
laboratory analyses of inorganic chemicals, VOCs, SVOCs, PCBs, and pesticides (LANL 1996, 052930,
pp. 167-169). Requested analyses are presented in Table 4.2-2.

Screening-level data are presented in Tables 4.2-5, 4.2-6, and 4.2-7. Sampling locations are shown in
Figures 4.2-2, 4.2-3, and 4.2-4. Aluminum was detected above BV in four tuff samples; arsenic was
detected above BVs in one sediment and one tuff sample; barium was detected above BVs in two
sediment and five tuff samples; calcium was detected above BV in two tuff samples; chromium was
detected above BV in four tuff samples; copper was detected above BVs in one sediment and one soil
sample; lead was detected above BV in one tuff sample; magnesium was detected above BV in four tuff
samples; manganese was detected above BV in one soil sample; mercury was detected above BV in four
tuff samples; nickel was detected above BV in one tuff sample; zinc was detected above BVs in one
sediment and three soil samples. Aroclor-1254 and Aroclor-1260 were detected in one tuff sample.
Tritium was detected in one soil, one sediment, and eight tuff samples. VOCs, SVOCs, and pesticides
were not detected.
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Proposed Activities

The nature and extent of contamination have not been defined at this site. Twenty soil samples will be
collected from five boreholes at AOC 60-004(f) (Figure 4.2-5). The samples will be collected from four
depths (O to 1 ft, 2to 3 ft, 4 to 5 ft, and 9 to 10 ft) and analyzed for inorganic chemicals, VOCs, SVOCs,
cyanide, TPH-DRO, and tritium. Table 4.0-1 provides a summary of the proposed sampling locations,
depths, and analytical suites.

425 SWMU 60-006(a), Septic System
Site Description

SWMU 60-006(a) is a decommissioned septic system located on Sigma Mesa near the northeast corner
of the fence surrounding buildings 60-0017 and 60-0019. This septic system formerly served buildings
60-0017 (NTS test rack fabrication facility) and 60-0019 (NTS test tower) (Figure 4.2-6). The septic
system consists of a 1000-gal. septic tank and associated 4-ft-wide x 50-ft-deep seepage pit. No outfall is
associated with this system. Building 60-0017 began operating in 1986 to fabricate equipment for testing
activities carried out at NTS. From 1986 to 1989, wastewater generated from facility bathrooms and
seven floor drains, including one in a paint booth, was discharged to the septic system. In 1989,

building 60-0017 was connected to the sanitary sewer. Potential contaminants are inorganic chemicals
and organic chemicals (LANL 1993, 020947, pp. 5-63, 5-64).

Previous Investigations

RFI activities were performed at SWMU 60-006(a) in 1994 to determine whether the septic tank had been
drained and, if not, whether its contents were hazardous. The tank was found to be full, and two waste
characterization samples were collected from the sludge in the tank (LANL1996, 052930, pp. 181, 182).
The samples were analyzed for inorganic chemicals, SVOCs, gross-alpha, -beta, and -gamma radiation,
and tritium (LANL 1996, 052930, pp. 183, 185). Requested analyses are presented in Table 4.2-2.

Screening-level data are presented in Tables 4.2-5 and 4.2-7. There are no BVs for any analytes in
sludge; therefore, only inorganic chemicals and tritium are reported as detected in both samples. SVOCs
were not detected.

Proposed Activities

Both the septic tank and the seepage pit will be removed. The septic tank and its contents, and seepage
pit materials will be removed and disposed of at an appropriate waste facility (Figure 4.2-9). Nine
confirmatory soil samples will be collected from three boreholes at and near the inlet and outlet areas of
the tank’s former location to determine if a release to the environment has occurred. The samples will be
collected from three depths (5 to 6 ft, 9 to 10 ft, and 14 to 15 ft) below the tank and analyzed for inorganic
chemicals, VOCs, SVOCs, PCBs, cyanide, nitrate, perchlorate, and radionuclides. Additional excavation
and sampling depends on the results of the initial analyses. Four soil samples will be collected from one
borehole within the seepage to determine the nature and vertical extent of potential contamination
(Figure 4.2-9). Samples will be collected from four depths (2 to 3 ft, 5to 6 ft, 9 to 10 ft, and 14 to 15 ft)
and analyzed for inorganic chemicals, VOCs, SVOCs, cyanide, nitrate, perchlorate, and radionuclides.
Table 4.0-1 provides a summary of the proposed sampling locations, depths, and analytical suites.
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42,6 SWMU 60-007(a), Release
Site Description

SWMU 60-007(a) is a 50-ft x 100-ft former storage area located near the east end of Sigma Mesa
(Figure-4.2-10) that was used to store equipment for the drilling of a geothermal well. Qil, hydraulic fluid,
and similar materials were released to the environment. In 1992, areas of stained soil were removed,
placed in containers, and disposed of by the user group. The remediated areas were covered with gravel.
No sampling was conducted by the user group to confirm removal of the contamination (LANL 1996,
052930, pp. 189-190).

Previous Investigations

RFI activities were conducted at SWMU 60-007(a) in 1994. Eleven soil samples were collected from eight
locations and field screened for PCBs and organic chemicals. With the exception of one sample, field test
kits did not detect PCBs. Organic chemicals were detected at elevated readings, but moisture
interference was suspected as the reason (LANL1996, 052930, pp. 192—-194). One fill and five soil
samples were collected from five locations at depths of 0 to 1 ft bgs. Two samples were analyzed for
inorganic chemicals, five were analyzed for VOCs, two were analyzed for SVOCs, and three were
analyzed for PCBs. Five additional soil and fill samples were collected from four locations art depths of

0 to 1 ft bgs and analyzed for gross-alpha, -beta, and -gamma radiation. Requested analyses are
presented in Tables 4.2-1 and 4.2-3.

Decision-level data are presented in Tables 4.2-3 and 4.2-4. Sampling locations and detected results are
shown in Figures 4.2-11 and 4.2-12. Barium was detected above BV in one sample. Toluene was
detected in one sample. SVOCs and PCBs were not detected.

Sampling was also performed at SWMU 60-007(a) in 2001 (LANL 2001, 070937, pp. 1, 4). Six fill
samples were collected from six locations at depths of 0 to 0.25 ft bgs and 0 to 0.5 ft bgs. All samples
were submitted for laboratory analyses of inorganic chemicals, PCBs, and TPH (LANL 2001-2002,
100703, pp. 2-3). Requested analyses are presented in Table 4.2-1.

Decision-level data are presented in Tables 4.2-3 and 4.2-4. Sampling locations and detected results are
shown in Figures 4.2-11 and 4.2-12. Thallium was detected above BV in one sample. TPH-DRO and
TPH-LRO were detected in two and three samples, respectively. No PCBs were detected.

Proposed Activities

The nature and extent of contamination have not been defined at this site. Twelve soil samples will be
collected from four locations to define the nature and extent of contamination (Figure 4.2-14). The
samples will be collected from three depths (0 to 1 ft, 2 to 3 ft, and 4 to 5 ft) and analyzed for inorganic
chemicals, VOCs, SVOCs, TPH-DRO, cyanide, and PCBs. Table 4.0-1 provides a summary of the
proposed sampling locations, depths, and analytical suites.

427 SWMU 60-007(b), Release
Site Description

SWMU 60-007(b) is a storm drainage ditch that starts approximately 600 ft from a paved area directly
north of the motor pool building (building 60-0001) and extends to the bottom of Sandia Canyon
(Figure 4.2-15). Two parking lots located east of building 60-0001 drain to a ditch that eventually joins the
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SWMU 60-007(b) drainage ditch. Other former sources of potential contamination to the ditch are a
steam-cleaning pad, a used-oil storage tank, and an oil/water separator. In addition, equipment that used
PCB-containing oil was stored on an asphalt area east of building 60-0001 (LANL 1993, 020947,

pp. 5-14-5-15). In 1986, the user group removed stained soil from the ditch (LANL 1996, 052930, p. 195).

Previous Investigations

In 1994, RFI activities were conducted at SWMU 60-007(b) to determine if any contamination remained in
the sediment after the 1986 soil removal. Eight samples were collected from seven locations in the
east/west drainage ditch north of building 60-0001 and field-tested for PCBs; PCBs were not detected. In
the north/south drainage ditch east of building 60-0001, seven locations were field-screened for organic
chemicals. No organic chemicals were detected. Six soil and sediment samples were collected from four
locations at depths ranging from 0 to 1.5 ft bgs. Two sediment samples were analyzed for metals; one soil
and one sediment sample were analyzed for VOCs; two sediment samples were analyzed for SVOCs;
and two samples were analyzed for PCBs. All samples were analyzed for gross-alpha, -beta radiation,
and tritium (LANL 1996, 052930, pp. 195-199). Requested analyses are presented in Table 4.2-2.

Screening-level data are presented in Tables 4.2-5, 4.2-6, and 4.2-7. Sampling locations are shown in
Figures 4.2-16, 4.2-17, and 4.2-18. Calcium was detected above BV in one sample.
Bis(2-ethylhexly)phthalate was detected in one sample. Tritium was detected in three samples. VOCs and
PCBs were not detected.

Proposed Activities

The nature and extent of contamination have not been defined at this site. Twenty-four sediment samples
will be collected from 12 locations within the drainage (Figure 4.2-19). Samples will be collected from two
depths (0 to 1 ft and 1 to 2 ft) and analyzed for inorganic chemicals, VOCs, SVOCs, TPH-DRO, cyanide,
and PCBs. No HE or radionuclides are associated with this SWMU; therefore, no samples will be
analyzed for nitrate, perchlorate, or radionuclides. Table 4.0-1 provides a summary of the proposed
sampling locations, depths, and analytical suites.

In addition, samples will be collected from the drainage downgradient of this site as part of the

Sandia Canyon and Cafiada del Buey investigation work plan (LANL 1999, 064617); data will be provided
in an investigation report to be submitted to NMED in December 2008. Data from the sediment sampling
locations will be assessed in the Upper Sandia Canyon Aggregate Area investigation report to confirm the
nature and extent of contamination have been determined for SWMU 60-007(b).

4.3 TA-61

TA-61 was created from a portion of TA-03 and is bounded on the north by Los Alamos Canyon and on
the south by Sandia Canyon (LANL 1999, 064617, p. 2-27).

Transport mechanisms include airborne surface soll, infiltration through the vadose zone, continued
dissolution and advective/dispersive transport of chemical and radiological contaminants contained in
subsurface soil and bedrock, and disturbance and uptake of contaminants by plants and animals.
Potential receptors include laboratory workers, constructions workers, and ecological receptors in the
undeveloped areas.

During summer thunderstorms and spring snowmelt, runoff from the mesa top flows into storm drains,
down hillsides, and into both Sandia and Mortandad Canyons. Surface-water runoff and erosion of
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contaminated surface soil could lead to contamination of bench areas on the hillside and surface water
off-site. Surface water may also access subsurface contaminants exposed by soil erosion. Groundwater
sampling for Upper Sandia Canyon is addressed in the Sandia Canyon investigation report (LANL 2006,
094161).

TA-61 has not been previously sampled; therefore, no data tables are included and Figures 4.3-1 to 4.3-3
include only the base maps and proposed sampling locations.

4.3.1 SWMU 61-002, Transformer Storage Area—PCB Site
Site Description

SWMU 61-002 is a former storage area at TA-61, east of the Radio Repair Shop (building 61-0023,
formerly building 03-0282) on East Jemez Road (Figure 4.3-1). This storage area is part of a fenced area
that measures 81 ft x 91 ft. Historically, the area was used to store capacitors and transformers. In
addition, the storage area contained several oil-filled containers and unmarked containers. Before 1985,
containers of PCB-contaminated oil were stored in this area and were known to have leaked. In 1986,
elevated PCB concentrations were detected in 32 soil samples collected at this area. The area was
subsequently excavated, backfilled with clean soil, and paved over with asphalt. After the 1986
remediation, the east side of the storage area was used to store electrical equipment, some of which
contained PCBs (LANL 1993, 020947, p. 5-101). All storage operations were discontinued in 1992.
Staining was observed on the surface of the asphalt. Potential contaminants are PCBs and possibly lead
(LANL1996, 052930, p. 201).

Previous Investigations

In the summer of 1994, RFI activities were conducted at SWMU 61-002 to determine if PCBs were
present in the stains on the asphalt or in surface soil downgradient from the site. Sampling locations were
selected using the stained areas and a minor drainage area as reference points. Eighteen soil samples
were collected from 16 locations (0 to 6 in. bgs). Samples were field-screened for VOCs, and analyzed for
SVOCs, PCBs, and metals. Zinc was detected above BV. Elevated PCB concentrations were found in
two samples in the drainage pathway at the farthest downgradient locations sampled. The RFI report
recommended further investigation at SWMU 61-002 to identify the extent of contamination (LANL 1996,
052930, pp. 204-205). In 1997, 42 samples (soil, fill, tuff, and asphalt) were collected from 19 locations
(0 to 1.8 ft bgs) and submitted to an off-site analytical laboratory for analysis of PCBs. PCBs were
detected in 38 samples. No report was written for this sampling event. In 2004, an accelerated corrective
action (ACA) work plan was submitted to NMED for the investigation and remediation of SWMU 61-002
(LANL 2004, 087474, p. 6).

In 2005, NMED approved the ACA work plan with modifications (NMED 2005, 087835). During the 2005
investigation and remediation of residual PCB contamination, petroleum-hydrocarbon contamination was
discovered in the subsurface. As a result, in August 2005, two underground product lines and a total of
424 yd® of soil were removed. The contaminated area was further characterized in 2006. The results of
the 2005 and 2006 sampling and remediation activities were reported in a remedy completion report
(LANL 2007, 097315). A revised remedy completion report was submitted to NMED in November 2007
(LANL 2007, 100722).

Proposed Activities

No sampling is proposed for this site because it has already been remediated (LANL 2007, 100722).
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432 SWMU 61-005, Landfill
Site Description

SWMU 61-005 consists of the Los Alamos County landfill. The landfill was established in 1974 and is
owned by DOE and operated by Los Alamos County for use by the public, the county, and the
Laboratory. It has a permit to manage nonhazardous solid waste and is regulated by NMED (LANL 1993,
020947, p. 6-9).

The landfill is located in TA-61 on the rim of Sandia Canyon near East Jemez Road. It consists of 400-ft?
pits excavated into tuff (Figure 4.3-3). The pits are designed so runoff does not enter the canyon. Waste
is deposited into the active pit and daily covered with soil. When full, the pit is capped and a new pit is put
into service.

Previous Investigations

Samples have not been collected from this site.

Proposed Activities

No sampling is proposed for this SWMU because it is an active unit regulated under RCRA Subtitle D.
Although a few active cells continue to accept waste, this landfill is currently being closed under RCRA
Subtitle D.

4.3.3 SWMU 61-006, Waste-Oil Tank
Site Description

SWMU 61-006 is an active oil recycling area located at the Los Alamos County landfill (SWMU 61-005)
(Figure 4.3-1). The oil recycling area consists of an open, lined pit approximately 10 ft x 20 ft x 7 ft deep
that contains a 2500-gal. holding tank. An 8-ft-long pipe leads to a filling bin at ground level. Historically,
three underground tanks were in the pit; in 1989, two of the tanks were removed (LANL 1990, 007514, p.
61-006). The area where the former tanks were located was excavated as a disposal pit for use at the
landfill (LANL 1993, 020947, p. 6-10). The third tank was moved to its current location in the open, lined
pit. The pit was covered, a leak detection system was installed on the tank, and the pit was relined with
an improved liner (LANL 1993, 020947, p. 6-10). Upgrades were completed in 2000.

Previous Investigations

Samples have not been collected from this site.

Proposed Activities

No sampling is proposed for this SWMU because it is an active RCRA-regulated unit under 40 CFR 279
and 20.4.1.1002 New Mexico Administrative Code, Standards for the Management of Used Oil. This
SWMU has a leak detection system and a spill control and countermeasure plan that addresses releases
to the environment.
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4.3.4 AOC C-61-002, Subsurface Contamination
Site Description

AOC C-61-002 is an area of subsurface contamination that was encountered in 1995 during a drill rig test.
The area is located in TA-61, approximately 15 ft north of building 61-0016, a former storage building
(former structure 03-0326) (Figure 4.3-1). During the drilling test, an odor was noted, and contamination
was encountered at 7 to 8 ft bgs. The contamination was suspected to be petroleum-based (e.g., diesel).
A sample of the tuff was collected and the analysis showed the presence of diesel. Interviews conducted
with personnel after the drilling was completed indicated that the source of the diesel may have been the
previous road maintenance support work performed in the area (LANL 1995, 049550, p. 2).

Past Investigations

Samples have not been collected from this site.

Proposed Activities

The nature and extent of contamination have not been defined at this site. Thirty samples will be collected
from five boreholes to define nature and extent of contamination (Figure 4.3-2). Samples will be collected
from six depths (3to 4 ft, 5to 6 ft, 7 to 8 ft, 9 to 10 ft, 11 to 12 ft, and 14 to 15 ft) and analyzed for
inorganic chemicals, VOCs, SVOCs, cyanide, and TPH-DRO. Table 4.0-1 provides a summary of the
proposed sampling locations, depths, and analytical suites.

5.0 INVESTIGATION METHODS

A summary of investigation methods to be implemented is presented in Table 5.0-1. The standard
operating procedures (SOPs) used to implement these methods are available at
http://www.lanl.gov/environment/all/ga.shtml.

Summaries of the field-investigation methods are provided below. Additional procedures may be added
as necessary to describe and document quality-affecting activities.

Chemical analyses will be performed in accordance with the analytical statement of work (LANL 2000,
071233). Accredited contract analytical laboratories will use the most recent EPA- and industry-accepted
extraction and analytical methods for chemical analyses of analytical suites.

5.1 Field Surveys

The following sections describe the field surveys that will be conducted at the Upper Sandia Canyon
Aggregate Area.

5.1.1 Geodetic Surveys

Geodetic surveys will be conducted by a land surveyor in accordance to the latest version of SOP-03.11,
Coordinating and Evaluating Geodetic Surveys, to locate historical structures and to document field
activities such as sampling and excavation locations. The surveyors will use a Trimble GeoXT hand-held
global-positioning system (GPS) or equivalent for the surveys. The coordinate values will be expressed in
the New Mexico State Plane Coordinate System (transverse mercator), Central Zone, North American
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Datum 1983. Elevations will be reported as per the National Geodetic Vertical Datum of 1929. All GPS
equipment used will meet the accuracy requirements specified in the SOP.

5.1.2  Geophysical Surveys

Geophysical surveys will be performed at selected sites to verify the location, dimensions, total depth,
base profile, topography, low-elevation point, and downslope end using as-built construction drawings
and boring logs. The surveys will verify locations determined from engineering drawings, site
reconnaissance, and geodetic surveys and refine assessments of the subsurface structures. Geophysical
methods employed may include electromagnetic, gravity, and ground-penetrating radar, as appropriate,
to effectively delineate the materials or feature being surveyed.

5.2 Subsurface Characterization

5.2.1  Drilling Methods for Boreholes

Boreholes will be drilled by hollow-stem auger or hand-auger methods, as indicated in section 4. A brief
description of these methods is provided below. Boreholes will be drilled in accordance with SOP-04.01,
Drilling Methods and Drill Site Management. Selected boreholes will be geophysically logged with caliper,
camera, neutron, and natural gamma tools according to the current versions of SOP-04.04, Contract
Geophysical Logging, and SOP-07.05, Subsurface Moisture Measurements Using a Neutron Probe.

5.2.1.1 Hollow-Stem Auger

The hollow-stem auger consists of a hollow-steel shaft with a continuous spiraled steel flight welded onto
the exterior of the stem. The stem is connected to an auger bit; when it is rotated, it transports cuttings to
the surface. The hollow stem of the auger allows insertion of drill rods, split-spoon core barrels, Shelby
tubes, and other samplers through the center of the auger so samples may be retrieved during drilling
operations. The hollow stem also acts to case the borehole core temporarily so a well casing (riser) may
be inserted down through the center of the auger once the desired depth is reached, thus minimizing the
risk of possible collapse of the borehole. A bottom plug or pilot bit can be fastened onto the bottom of the
auger to keep out most of the soil and/or water that tends to clog the bottom of the augers during drilling.
Drilling without a center plug is acceptable if the soil plug, formed in the bottom of the auger, is removed
before sampling or installing a well casing. The soil plug can be removed by washing out the plug using a
side-discharge rotary bit or auguring out the plug with a solid-stem auger bit sized to fit inside the hollow-
stem auger.

5.2.1.2 Hand Auger

Hand augers may be used to bore shallow holes (0 to 15 ft). The hand auger is advanced by turning or
pounding the auger into the soil until the barrel is filled. The auger is removed and the sample is dumped
out. Motorized units for one or two operators may be used and can reach depths up to 30 ft under certain
conditions.
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5.2.1.3 Borehole Abandonment

All boreholes will be properly abandoned according to the most recent version of SOP-5.03, Monitoring
Well and RFI Borehole Abandonment, except those identified for completion as vapor-monitoring wells,
moisture-monitoring wells, or groundwater-monitoring wells, by one of the following methods.

e Shallow boreholes, with a total depth of 20 ft or less, will be abandoned by filling the borehole
with bentonite chips and then hydrated. Chips will be hydrated in 1- to 2-ft lifts. The borehole will
be visually inspected while the bentonite chips are being added to ensure that bridging does not
occur.

e Boreholes greater than 20 ft in depth will be pressure-grouted from the bottom of the borehole to
the surface using the tremie pipe method. Acceptable grout materials include cement or bentonite
grout, neat cement, or concrete.

The use of backfill materials such as bentonite and grout will be documented in a field loghook with
regard to volume (calculated and actual), intervals of placement, and additives used to enhance
backfilling. All borehole abandonment information will be provided in the investigation report.

5.3 Sample Collection
5.3.1 Surface Samples

Surface and shallow subsurface soil and sediment samples will be collected during drilling activities, in
accordance with SOP-06.09, Spade and Scoop Method for the Collection of Soil Samples. Stainless-steel
shovels, spades, scoops, and bowls will be used for ease of decontamination. Decontamination will be
completed using a dry decontamination method with disposable paper towels and an over-the-counter
cleaner, such as Fantastik or an equivalent. Disposable tools made of polystyrene or Teflon will also be
used, if necessary. In some cases, for deeper sample intervals, hand-augering tools, including power
augers, will be used to collect shallow subsurface samples if geologic material conditions permit. The
tools to be used and their applicability are described in the current version of SOP-06.10, Hand Auger
and Thin-Wall Tube Sampling. If the surface location is at bedrock, an axe or hammer and chisel will be
used to collect samples.

Quality assurance/quality control (QA/QC) samples will include field duplicate samples, equipment blanks,
trip blanks, and reagent blanks. These samples will be collected following the current version of
SOP-01.05, Field Quality Control Samples, and will comply with a frequency of 10% of total samples
collected for field duplicates and rinsate blanks. Trip blanks will be supplied and remain with analytical
samples when samples are collected for VOC analysis. QA/QC samples are used to monitor the validity
of the sample collection procedures.

Soil and sediment samples will be field-screened as described in the following sections and placed in the
appropriate sample container(s) as grab samples collected with hand augers, scoops, or chiseling
devices in accordance with the sampling guidance document and appropriate SOPs (SOP-01.01 to
SOP-01.08).

5.3.2  Subsurface Samples

Following the current version of SOP-06.24, Sample Collection from Split-Spoon Samplers and Shelby
Tube Samplers, and SOP-06.26, Core Barrel Sampling for Subsurface Earth Materials, subsurface
samples will be collected from core extracted in a split-spoon core barrel. Samples collected for chemical
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analysis will be placed in the appropriate sample containers depending on the analytical method
requirement in accordance with the sampling guidance and appropriate SOPs listed in Table 5.0-1. The
analytical suites for the samples from each borehole will vary according to the data requirements, as
described in Table 4.0-1 and section 4 of this work plan.

QA/QC samples will include field duplicate samples, equipment blanks, trip blanks, and reagent blanks.
These samples will be collected following the current version of SOP-01.05, Field Quality Control
Samples, and will comply with a frequency of 10% of total samples collected for field duplicates and
rinsate blanks. Trip blanks will be supplied and remain with analytical samples when samples are
collected for VOC analysis. QA/QC samples are used to monitor the validity of the sample collection
procedures.

Following the current version of SOP-12.01, field documentation of samples collected from fractures will
include a detailed physical description of the fracture-fill material and rock matrix sampled. The volumes
of fracture-fill and rock-matrix material included in the sample will be estimated from field measurements.
Additional samples will be collected from the rock matrix adjacent to the fracture sample material to allow
for comparison.

Field documentation will also include detailed borehole logs for each borehole drilled. The borehole logs
will document the matrix material in detail and will include the results of all field screening; fractures and
matrix samples will be assigned unique identifiers. All field documentation will be completed in
accordance with the current version of SOP-12.01.

5.3.3  Sediment Samples

Sediment samples will be collected from areas of sediment accumulation that include sediments
considered to be representative of the historical period of Laboratory operations. The locations were
selected based on geomorphic relationships in areas that have probably been affected by discharges
from Laboratory operations. Sediment sampling locations have been selected and are shown in the
figures depicting the proposed sampling locations. However, because sediment systems are dynamic and
subject to redistribution by runoff events, some locations may need to be adjusted at the time this work
plan is implemented. In the course of collecting sediment samples, it may be determined that a selected
location is not appropriate because of conditions observed during excavation of the sediment (e.g., the
sediment is much shallower than anticipated, the sediment is predominantly coarse-grained, or the
sediment shows evidence of being older than the target age). Sediment sampling locations may be
adjusted as appropriate. Any changes to sediment sampling locations will be documented as deviations
from this investigation work plan.

5.3.4 Excavation

Excavations or text pits will be completed using a track excavator or backhoe at selected site(s).
Excavated soil will be staged a minimum of 3 ft from the edge of the excavation, and excavations deeper
than 4 ft bgs will be appropriately benched to allow access and egress, if necessary. After field screening,
confirmation sampling, and any necessary overexcavation work are completed, the excavations and/or
trenches will be backfilled with clean fill material. Excavators may also be used to collect grab samples for
those locations where hand augers or power augers encounter refusal before the maximum proposed
sampling depth.
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5.4 Laboratory Analytical Methods

The analytical suites vary by area as specified in section 4 and summarized in Table 4.0-1. All analytical
suites are presented in the statement of work for analytical laboratories (LANL 2000, 071233). Sample
collection and analysis will be coordinated with the Sample Management Office.

55 Health and Safety

The field investigations described in this investigation work plan will comply with all applicable
requirements pertaining to worker health and safety. An integrated work document and a site-specific
health and safety plan will be in place before fieldwork is performed.

5.6 Equipment Decontamination

Equipment for drilling and sampling will be decontaminated before and after drilling and sampling
activities (as well as between drilling boreholes) to minimize the potential for cross-contamination.
Drilling/exploration equipment that may come in contact with the borehole will be decontaminated by
steam-cleaning, by hot water pressure-washing, or by another method before each new borehole is
drilled. All sampling and measuring equipment, including, but not limited to, stainless-steel sampling tools,
split-barrel or core samplers, well-developing or purging equipment, groundwater-quality measurement
instruments, and water-level measurement instruments, will be decontaminated in accordance with
SOP-01.08, Field Decontamination of Drilling and Sampling Equipment. The equipment will be pressure-
washed with a high-density polyethylene liner on a temporary decontamination pad. Cleaning solutions
and wash water will be collected and contained for proper disposal. Decontamination solutions will be
sampled and analyzed to determine the final disposition of the wastewater and the effectiveness of the
decontamination procedures. All parts of the drilling equipment, including the undercarriage, wheels,
tracks, chassis, and cab, will be thoroughly cleaned. Air filters on equipment operating in the exclusion
zone will be decontaminated, removed, and replaced before the equipment leaves the site. Sites
identified as radiological control areas based upon surface radiological surveys will have all equipment
surveyed by a Health and Safety Radiation Control Division technician before it is released from the site.

5.7 Investigation-Derived Waste

IDW generated during field-investigation activities may include, but is not limited to, drill cuttings;
contaminated soil; contaminated personal protective equipment (PPE), sampling supplies, and plastic;
fluids from the decontamination of PPE and sampling equipment; and all other waste that has potentially
come into contact with contaminants

All IDW generated during field-investigation activities will be managed in accordance with applicable
SOPs. These SOPs incorporate the requirements of all applicable EPA and NMED regulations, DOE
orders, and Laboratory implementation requirements. Appendix B presents the IDW management plan.

5.8 Cleanup Activities

Removal of the inactive components of SWMU 60-006(a) and septic tank are proposed for cleanup under
this investigation work plan. Excavation of contaminated media, waste disposition, and confirmation
sampling will be completed at this SWMU. This section summarizes proposed cleanup activities.
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5.8.1 Description of Proposed Actions

The general sequence of activities for waste excavation, transportation, disposal, and confirmation
sampling is summarized below. Specific details for the site are provided in section 4.2.5.

5.8.1.1 Removal of Septic Tank and Seepage Pit and Contaminated Soil
The general sequence of waste-removal activities is summarized below:

e Mobilization
% Assemble construction documents
% Conduct construction readiness assessment
%+ Conduct preconstruction meeting
% Construct access roads
% Construct staging area
% Install temporary field trailers
< Determine limits of waste
% Mobilize heavy equipment to site
¢ Identify underground utilities
e Site preparation
« Install fencing
+« Install stormwater controls
% Abandon/relocate utilities
% Conduct preexcavation survey
¢ Removal of waste
% Excavate and evacuate waste
% Stockpile and load drums and rolloff containers
+« Characterize for dispositioning
« Transport to appropriate disposal facility
< Survey limits of excavation
« Perform confirmation sampling
«» Establish subgrade and survey
e Backfill
+«+ Backfill and compact
% Vegetate surface
% Survey finished surface

e Demobilization
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5.8.1.2 Waste Management and Disposal

Management of all investigation waste including waste generated during cleanup is described in
Appendix B.

5.8.1.3 Transportation

All waste will be hauled in rolloff containers, drums, or other appropriate containers directly to the
selected disposal facility.

5.8.1.4  Confirmation Sampling

Confirmation sampling will be performed as described in section 4.2.5.

5.8.1.5 Health and Safety

Applicable Laboratory procedures will be referenced.

6.0 MONITORING PROGRAMS
6.1 Groundwater

Section IV.B.5.b.iii of the Consent Order requires monitoring and sampling of all monitoring wells in
Sandia Canyon. Alluvial monitoring and observation wells in Sandia Canyon include SCA-1, SCA-2,
SCA-3, SCA-4, SCA-5, SCO-1, and SCO-2. Of these, only alluvial monitoring well SCA-1 is located within
the Upper Sandia Canyon Aggregate Area (Plate 1). The remainder of the SCA-series wells and wells
SCO-1 and SCO-2 are located in the lower portion of Sandia Canyon. All these wells are monitored as
part of the Interim Facility-Wide Groundwater Monitoring Plan (IFWGMP) (LANL 2007, 096665). Regional
aquifer wells R-10, R-10a, and R-11 are screened and monitored as described in the IFWGMP.

6.2 Air

The radiological air sampling network, AIRNET, measures environmental levels of airborne radionuclides,
such as plutonium, americium, uranium, tritium, and some activation products that may be released from
Laboratory operations. Air-sampling station 23 is located within TA-03 and air-sampling station 12 is
located within TA-61. Particulate matter in the atmosphere is primarily caused by aerosolized soil. Each
AIRNET sampler continuously collects particulate matter and water-vapor samples for approximately 2 wk
per sampler. Neither sampler located within the Upper Sandia Canyon Aggregate Area exceeded action
levels in 2006 sampling (LANL 2007, 098644). Continuous stack testing occurs throughout the
Laboratory, and stack testing is conducted in TA-03; however, these stacks are not associated with
buildings located within the Upper Sandia Canyon Aggregate Area.

Gamma and neutron radiation in the environment is also monitored through the use of 90
thermoluminescent dosimeter (TLD) stations located around the Laboratory. TLD station 23 is located
within TA-03, and station 12 is located within TA-61. The Laboratory’s annual environmental surveillance
reports indicate dose equivalents at these stations are consistent with natural background radiation and
with previous measurements (LANL 2007, 098644).
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6.3 Sediment and Surface Water

Base-flow water samples are collected at two locations in the Upper Sandia Canyon Aggregate Area:
gaging stations E121 and E123. The samples collected from these locations monitor persistent surface
water where effluent discharges maintain stream flow. Eleven stormwater runoff/sampling monitoring
stations are located within the Upper Sandia Canyon Aggregate Area: E122.3, E122.35, E122.5, E123,
S-SMA-0.2, S-SMA-1 (E122/E122.2), S-SMA-2 (E121), S-SMA-3, S-SMA-3.5, S-SMA-3.6, and SCS-2.
Some of these locations are used to monitor stormwater runoff from industrial activities under the NPDES
Multi-Sector General Permit (MSGP) and from SWMUs and AOCs while others are exclusively used to
monitor stormwater runoff from SWMUs and AOCs under the Federal Facilities Compliance Act
(FFCA)/Administrative Order. One sediment sampling station, “Sandia below Wetland,” monitors
contamination trends in sediment in the active channel (Plate 1).

Nine reaches in Sandia Canyon were selected for the first phase of sediment sampling in the work plan
for Sandia Canyon and Cafada del Buey (LANL 1999, 064617); three of these reaches (S-1, S-2, and
S-3) are located within the Upper Sandia Canyon Aggregate Area. This initial investigation collected
sediment samples from 132 locations within the Upper Sandia Canyon Aggregate Area. These samples
were submitted for full-suite analyses. The Phase 2 sediment investigation proposes collecting additional
samples in two of the three reaches located within the Upper Sandia Canyon Aggregate Area: S-1 and
S-3. Ten samples will be collected from three subreaches within S-1 and S-3: S-1N, S-1S, and S-3W.
These samples will be analyzed for the chemicals of potential concern identified during the first phase of
sampling and include metals; hexavalent chromium; perchlorate; nitrate; pesticides; PCBs; PAHS;
SVOCs; VOCs; TPH; americium-241; radionuclides (by gamma spectroscopy); plutonium-238, -239/240;
strontium-90; thorium-228, -230, and -232; tritium; and uranium-234, -235, and -238 (LANL 2007, 098127,
p. 19).

The data results from the Sandia Canyon investigations will be combined with the data results of the
sampling proposed in this work plan to assess potential contaminant migration from sites within the
Upper Sandia Canyon Aggregate Area. Additional data collected in Sandia Canyon under the FFCA,
MSGP, and the IFWGMP also will be used in assessing potential contaminant migration from the
Upper Sandia Canyon Aggregate Area sites.

7.0 SCHEDULE

The investigation work plan will be submitted to NMED by March 31, 2008. The scheduled notice date for
NMED to approve this investigation work plan is August 13, 2008. Preparation of investigation activities is
scheduled to start by September 22, 2008. Fieldwork is expected to start in March 2009 and will take
approximately 9 mo to complete, with a scheduled finish date of December 31, 2009. The investigation
report will be delivered to NMED on or before May 30, 2010.

8.0 REFERENCES AND MAP DATA SOURCES
8.1 References

The following list includes all documents cited in this plan. Parenthetical information following each
reference provides the author(s), publication date, and ER ID number. This information is also included in
text citations. ER ID numbers are assigned by the Environmental Programs Directorate’s Records
Processing Facility (RPF) and are used to locate the document at the RPF and, where applicable, in the
master reference set.
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8.2 Map Data Sources

Legend Item Data Source

2-ft elevation contour Hypsography, 2-ft Contour Interval; Los Alamos National Laboratory, ENV Environmental
Remediation and Surveillance Program; 1991.

10-ft elevation contour | Hypsography, 10-ft Contour Interval; Los Alamos National Laboratory, ENV Environmental
Remediation and Surveillance Program; 1991.

20-ft elevation contour | Hypsography, 20-ft Contour Interval; Los Alamos National Laboratory, ENV Environmental
Remediation and Surveillance Program; 1991.

100-ft elevation Hypsography, 100-ft Contour Interval; Los Alamos National Laboratory,

contour ENV Environmental Remediation and Surveillance Program; 1991.

Upper Sandia Canyon | Aggregate Areas; Los Alamos National Laboratory, ENV Environmental Remediation &
Aggregate Area Surveillance Program, ER2005-0496; 1:2,500 Scale Data; 22 September 2005.

Fence Security and Industrial Fences and Gates; Los Alamos National Laboratory, KSL Site

Support Services, Planning, Locating and Mapping Section; 06 January 2004; as
published 27 April 2007.

Former Structure Structures; Los Alamos National Laboratory, Facilities and Waste Operations Division; as
published 20 March 2001.
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Consolidated Unit

03-012(b)-00 boundary

Legend Item Data Source
Structure Structures; Los Alamos National Laboratory, KSL Site Support Services, Planning,
Locating and Mapping Section; 06 January 2004; as published 10 September 2007.
SWMU or AOC Potential Release Sites; Los Alamos National Laboratory, RRES Remediation Services

Project, ER2005-0403; 1:2,500 Scale Data; 21 June 2005. Change control requests
pending.

Paved road

Paved Road Arcs; Los Alamos National Laboratory, KSL Site Support Services, Planning,
Locating and Mapping Section; 06 January 2004; as published 27 April 2007.

Unpaved road

Dirt Road Arcs; Los Alamos National Laboratory, KSL Site Support Services, Planning,
Locating and Mapping Section; 06 January 2004; as published 27 April 2007.

TA boundary

Technical Area Boundaries; Los Alamos National Laboratory, Site Planning & Project
Initiation Group, Infrastructure Planning Division; 21 December, 2006.

Canyon reach

Geomorphology and Related Spatial Features; Los Alamos National Laboratory, Waste
and Environmental Services Division; 1:200; Work in progress.

Canyons sampling
location

Point Feature Locations of the Environmental Restoration Project Database; Los Alamos
National Laboratory, Waste and Environmental Services Division, EP2008-0284; 28 May
2008.

Communication line

Communication Lines; Los Alamos National Laboratory, KSL Site Support Services,
Planning, Locating and Mapping Section; 08 August 2002; as published 04 March 2008.

Electric line Primary Electric Grid; Los Alamos National Laboratory, KSL Site Support Services,
Planning, Locating and Mapping Section; 06 January 2004; as published 04 March 2008.
Gas line Primary Gas Distribution Lines; Los Alamos National Laboratory, KSL Site Support

Services, Planning, Locating and Mapping Section; 06 January 2004; as published 04
March 2008.

Industrial waste line

Primary Industrial Waste Lines; Los Alamos National Laboratory, KSL Site Support
Services, Planning, Locating and Mapping Section; 06 January 2004; as published 04
January 2008.

Sewer line Sewer Line System; Los Alamos National Laboratory, KSL Site Support Services,
Planning, Locating and Mapping Section; 06 January 2004; as published 04 March 2008.

Steam line Steam Line Distribution System; Los Alamos National Laboratory, KSL Site Support
Services, Planning, Locating and Mapping Section; 06 January 2004; as published 04
March 2008.

Water line Water Lines; Los Alamos National Laboratory, KSL Site Support Services, Planning,

Locating and Mapping Section; 06 January 2004; as published 04 March 2008.
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Figure 4.1-3  Map A organic chemical sampling locations and detected results
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Figure 4.1-4  Map A radionuclide sampling locations
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Figure 4.1-14 Map D inorganic chemical sampling locations and results detected above BVs
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