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Upper Cafada del Buey Aggregate Area Investigation Work Plan

EXECUTIVE SUMMARY

This investigation work plan presents the investigation activities at solid waste management units
(SWMUSs) and areas of concern (AOCs) located within the Upper Cafada del Buey Aggregate Area. The
Upper Cafada del Buey Aggregate Area consists of 83 SWMUs and AOCs located in Technical Area 46
(TA-46) and TA-52. This aggregate area also includes two sites associated with former TA-04 but which
lie within the boundary of TA-52. These two sites will be investigated as part of this work plan. TA-46
contains 71 SWMUs and AOCs: 17 sites have been approved for no further action (NFA), and 54 sites
will be investigated as part of this work plan. TA-52 contains 10 sites: 9 have been approved for NFA and
1 is pending New Mexico Environmental Department review.

This investigation work plan identifies and describes the activities needed to complete the investigation
of the remaining 56 SWMUs and AOCs. Details of previous investigations and analytical results for the
56 sites included in this work plan are provided in the historical investigation report for Upper Cafada del
Buey Aggregate Area.

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, AOCs, and consolidated units within the Upper Cafiada del Buey Aggregate Area.
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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 (Figure 1.0-1) 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 to
7800 ft above mean sea level (amsl).

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 Cafiada del Buey Aggregate Area consists of 83 SWMUs and AOCs located in

Technical Area 46 (TA-46) and TA-52 (Table 1.1-1 and Plate 1). Historical details of previous
investigations and data for these sites are provided in the historical investigation report (HIR) for

Upper Cafiada del Buey Aggregate Area (LANL 2008, 101803, p. 3-2). This aggregate area also includes
two sites that are associated with former TA-04 but that lie within the boundary of TA-52. Both sites will
be investigated as part of this work plan. TA-46 contains 71 SWMUs and AOCs: 17 sites have been
approved for no further action (NFA), and 54 sites will be investigated as part of this work plan. TA-52
contains 10 sites: 9 have been approved for NFA and 1 is pending NMED review. This work plan
proposes investigating 56 sites using information from previous field investigations to evaluate current
conditions at each site. Table 1.1-1 provides a summary of the 83 sites within the Upper Cafiada del Buey
Aggregate Area. For NFA and pending NFA sites, only brief descriptions and the reference for the
approval document are provided in Table 1.1-1.

Section 2 of this work plan presents the general site information, operational history, and the preliminary
conceptual site model of the Upper Cafada del Buey Aggregate Area. General site conditions are
presented in section 3. The specific site descriptions and proposed investigation activities are presented
in sections 4, 5, and 6. The investigation methods are described in section 7. Ongoing monitoring and
sampling programs in the Upper Cafiada del Buey Aggregate Area and surrounding TAs are presented in
section 8, and an overview of the anticipated schedule is presented in section 9. Section 10 lists the
references cited in this work plan and the map data sources. Appendix A contains the list of acronyms
and abbreviations used in this investigation work plan, a metric conversion table, and a data qualifier
definition table. Appendix B describes the management of investigation-derived waste (IDW).

EP2008-0287 1 June 2008



Upper Cafiada del Buey Aggregate Area Investigation Work Plan

1.2 Work Plan Objectives

The objective of this work plan is to determine the nature and extent of releases, if any, from the 56 sites
under investigation. To accomplish this objective, this work plan presents historical and background
information on the sites; describes the strategy for proposed data collection activities, and identifies and
proposes appropriate methods for collecting samples and analyzing data.

2.0 BACKGROUND
2.1 General Site Information

The Upper Cafiada del Buey Aggregate Area consists of 83 SWMUs and AOCs located in TA-46 and
TA-52 (Plate 1). This aggregate area also includes two sites that are associated with former TA-04 but
that lie within the boundary of TA-52. These two sites will be investigated as part of this work plan. TA-46
contains 71 SWMUs and AOCs: 17 sites have been approved for NFA, and 54 sites will be investigated
as part of this work plan. TA-52 contains 10 sites: 9 have been approved for NFA and 1 is pending NMED
review.

Former TA-04, called Alpha Site, was used as a firing site until the late 1940s. The former TA lies within
the current boundaries of TA-63 and TA-52. The SWMU and AOC within former TA-04 addressed in this
work plan are located within the boundaries of TA-52.

TA-46 is one of the Laboratory’s basic research areas. TA-46 is bounded to the north by Cafiada del
Buey. A small tributary to Cafiada del Buey, informally known as Sanitary Waste System Consolidation
(SWSC) Canyon, originates near the southern end of TA-46 and drains northeast to Cafiada del Buey.
The Laboratory’s main sanitary waste treatment plant, the SWSC facility, was constructed in 1992 and is
located in this small tributary canyon. A detached cluster of buildings and two sewage ponds are located
south of SWSC Canyon. Pajarito Road extends along the southern boundary of TA-46 (LANL 1993,
020952, p. 2-1).

TA-52 provides a wide variety of theoretical and computational research and development activities
related to nuclear reactor performance and safety, and several environment, safety, and health activities.

2.2 Operational History

The Laboratory’s primary use of Cafiada del Buey has been as a buffer zone for surface and subsurface
material disposal areas (MDAS) at TA-54 on Mesita del Buey, located just south of the canyon. The
earliest discharges to Cafiada del Buey were associated with outfalls, surface runoff, and dispersion from
firing sites located at former TA-04 (LANL 1999, 064617, p. 1-5).

TA-04 was used as a firing site during the late 1940s. Maximum charges fired were 200 Ib. Other
documented studies at TA-04 included smaller tests of the “pin shot” and “magnetic’” methods of studying
implosions and equation of state experiments. Use of TA-04 was discontinued in the late 1940s, and the
TA was decontaminated and decommissioned in 1985.

TA-46 was established in 1954 as a weapons assembly site but was never used for weapons assembly.
Instead, TA-46 was used to house the Nuclear Rocket Division’s Rover Program that developed nuclear
reactors for propulsion of space rockets. TA-46 was improved with additional buildings in the 1950s.
These buildings housed experiments that included coolant-flow and structural testing of fuel elements
made of uranium-loaded graphite. The Rover Program terminated in 1973 (LANL 1993, 020952, p. 2-1).

June 2008 2 EP2008-0287



Upper Cafada del Buey Aggregate Area Investigation Work Plan

The Jumper Program, which developed uranium-isotope separation methods, was established at TA-46
in 1976. This Program used lasers to excite hexafluoride gas of various enrichments. The Jumper
Program terminated in the early 1980s. In addition, the Energy Division conducted solar energy research
at TA-46 from the 1970s to the late 1980s. Other activities at TA-46 included free-electron laser research,
heat-pipe research, accelerator technology, electronics development, and production of nonradioactive
isotopes of oxygen, carbon, and nitrogen. Currently, laser research is the principal activity at TA-46.

TA-52 provides a variety of theoretical and computational research and development related to nuclear
reactor performance and safety, and several environment, safety, and health activities.

2.3 Conceptual Site Model

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

2.3.1 Potential Contaminant Sources

Releases at the sites within the Upper Cafada del Buey Aggregate Area may have occurred as a result
of air emissions; potential leaks from septic systems, tanks, waste lines and drains; discharges from
outfalls; and spills. Previous sampling results indicate contamination from inorganic chemicals, organic
chemicals, and radionuclides (LANL 2008, 101803). 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

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

e airborne transport of contaminated surface soil,

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

e 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.

233 Potential Receptors

Potential receptors at one or more of the sites include on-site and nearby Laboratory workers,
recreational users of nearby trails, and plants and animals.

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. Human health screening levels for chemicals and radionuclides
are provided in Table 2.3-1.
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2.4 Data Overview

Data evaluated in this report include historical data collected from 1994 to 1998 as part of Resource
Conservation and Recovery Act (RCRA) facility investigation (RFI) activities. In the Laboratory’s
Environmental Programs (EP) Directorate’s database, all data records include a vintage code field
denoting how and where samples were submitted for analyses. In the early years of the RFI, the samples
were submitted to the Laboratory’s Chemical Science and Technology (CST) Division. They either were
analyzed at a CST laboratory (on-site) or submitted to one of several off-site contract laboratories.
Samples analyzed at a CST laboratory are identified by the vintage code “CST Onsite.” Samples
submitted by CST Division to off-site laboratories are identified by the vintage code “CST Offsite.” From
late 1995 until the present, samples have been submitted through the Sample Management Office (SMO)
to off-site contract laboratories. These samples are identified by the vintage code “SMO.” Analytical data
presented in this report provide supporting information for the investigation activities proposed in this
work plan.

All data presented for the SWMU and AOC within TA-04 in the Upper Cafiada del Buey Aggregate Area
are reported with the “SMO” vintage code and are decision-level data that are used to determine the
nature and extent of releases. All previous sampling data for the SWMUs and AOCs within TA-46 are
screening-level only and are not used to determine the nature and extent of releases. The screening-level
data are presented in the HIR (LANL 2008, 101803) and are summarized in this work plan.

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 Cafiada del Buey Aggregate Area belongs generally to the Hackroy
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 parent material of the soil may range from Bandelier Tuff to sequences of
alluvium/colluvium interstratified with moderately developed to well-developed buried soil.

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
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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 hydrogeology of the canyon systems is discussed in section 2.1.3 of the Hydrogeologic Workplan
(LANL 1998, 059599). The surface water infiltration pathways within the aggregate area include native or
disturbed soil, unconsolidated alluvium, Bandelier Tuff, Puye Formation, and basalt, faults and fracture
systems, and cooling joints (LANL 1999, 064617, p. 3-25).

No springs are known to be present in Cafiada del Buey. However, a possible seep may be present north
of TA-46 near the location of temporary flume, structure 46-1, which is downgradient of National Pollutant
Discharge Elimination System (NPDES) outfalls on the north side of TA-46. It is not known if a natural
seep is present at this location or if damp soil conditions are the result of effluent discharges at TA-46.
There is no flow from the possible seep (LANL 1999, 064617, p. 3-106).

The SWSC plant is located at TA-46 and was initially considered for discharge into the TA-46 fork of
Cafada del Buey. But because portions of the Cafiada del Buey channel near TA-54 and MDA G cross
onto San lldefonso Pueblo land, Cafiada del Buey did not offer an adequate length of stream channel to
ensure that surface water effluent flow would remain on Laboratory property. Therefore, effluent from the
SWSC plant at TA-46 is pumped to TA-03 and discharged into upper Sandia Canyon. No treated effluent
has been discharged from the SWSC plant into Cafiada del Buey (LANL 1997, 056684, p. 28).

Cafada del Buey receives runoff from surrounding mesa tops and effluent from NPDES outfalls at TA-46.
The runoff and effluent do not support continuous flow in any part of the canyon; the stream is entirely
ephemeral on Laboratory property (LANL 1999, 064617, p. 3-103). Local runoff from seasonal rainstorms
occasionally extends from the Laboratory boundary downstream as far as the Rio Grande, but flow in the
upper and middle canyon is rarely continuous (LANL 1999, 064617, p. 3-5).

No perennial reaches occur in Cafiada del Buey on Laboratory property. A continuous reach extends a
short distance downstream from the White Rock sewage treatment plant discharge point. Surface water
flow in the stream channel and across the eastern Laboratory boundary at NM 4 is ephemeral. Flow
reaches the Rio Grande occasionally as the result of high snowmelt runoff or periodic storm events
(LANL 1999, 064617, p. 3-113).

3.1.3 Land Use

Currently, land use of the mesa tops within the Upper Cafiada del Buey Aggregate Area is industrial. It is
anticipated that the mesa tops will remain industrial through continued use by the Laboratory and will not
change in the foreseeable future. Public access is controlled at TA-46 through physical and administrative
controls such as fencing and access control. Cafiada del Buey is used as a recreational area by
Laboratory workers; however, no recreational use of the land occurs within the sites under investigation.

3.2 Subsurface Conditions
3.2.1 Anticipated Stratigraphic Units

The stratigraphy of the Upper Cafiada del Buey 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-top
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surface and the regional aquifer. The stratigraphic units that may be encountered during investigation of
the Upper Cafiada del Buey Aggregate Area are described briefly in the following sections. The
descriptions begin with the oldest (deepest) and proceed to the youngest (topmost). The stratigraphic
units that may be encountered during investigation of the Upper Cafiada del Buey Aggregate Area are
limited to the upper units (Qbt 3, Qbt 2, Qbt 1v, and Qbt 1g) of the Tshirege Member of the Bandelier Tuff,
described below (LANL 1999, 064617; LANL 2006, 093196, p. 13). Stratigraphic units comprising the
Bandelier Tuff are shown in Figure 3.2-1.

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; Broxton
and Reneau 1995, 049726; Goff 1995, 049682). 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) and 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).
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
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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; 1970, 009752). Emplacement of this unit occurred during
eruptions of the Valles Caldera approximately 1.2 million yr ago (Izett 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. The
lower part of Qbt 1v is orange-brown, resistant to weathering, and has distinctive columnar (vertical)
joints; hence, the term “colonnade tuff” is an appropriate description. A distinctive white band of
alternating cliff- and slope-forming tuffs overlies 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 shows the greatest degree of welding in the
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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. Its
base consists of a purple-gray, unconsolidated, porous, and crystal-rich nonwelded 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 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 stream flow and
may lack alluvial groundwater. Intermediate perched groundwater has been found at certain locations on
the plateau at depths ranging between 100 and 700 ft below ground surface (bgs). The regional aquifer is
found at depths of about 600 to 1200 ft bgs.

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 Cafiada del Buey 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; NMED 1998, 058027) details the implementation of extensive groundwater
characterization across the Pajarito Plateau within an area potentially affected by past and present
Laboratory operations. Groundwater monitoring is conducted under the Interim Facility-Wide
Groundwater Monitoring Plan (IFWGMP) (LANL 2008, 101897).

Alluvial Groundwater

Intermittent and ephemeral stream flows in the canyons of the Pajarito Plateau have deposited alluvium
that is as much as 100 ft thick. The alluvium in canyons that head on the Jemez Mountains is generally
composed of sands, gravels, pebbles, cobbles, and boulders derived from the Tschicoma Formation and
Bandelier Tuff on the flank of the mountains. The alluvium in canyons that head on the plateau is
comparatively more finely grained, consisting of clays, silts, sands, and gravels derived from the
Bandelier Tuff (LANL 1998, 059599, p. 2-17).
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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).

Nine shallow alluvial groundwater observation wells (CDBO-1 through CDBO-9) are sampled annually;
water has been observed only in CDBO-6 and CDBO-7. The water appears to be present in the
colonnade tuff at the base of Qbt 1v, which underlies the alluvium in the middle portion of the canyon
(LANL 1999, 064617, p. 3-107). These wells are located along a 2.6-mi segment of Cafiada del Buey
extending from northeast of TA-46 to north-northwest of MDA G at TA-54 (LANL 1999, 064617, p. 2-6).
CDBO-5 is the only alluvial groundwater observation well located within the Upper Cafiada del Buey
Aggregate Area (Plate 1).

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 depth 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 2008 General Facility
Information report (LANL 2008, 101932). The regional aquifer is typically separated from the alluvial
groundwater and intermediate perched zone groundwater by 350 to 620 ft of tuff, basalt, and sediment
(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).

No regional aquifer wells are located within the Upper Cafiada del Buey Aggregate Area. Two municipal

supply wells (PM-4 and PM-5) are located in or near the Caflada del Buey watershed and provide water-
level and water-quality information on the regional aquifer. Regional aquifer wells R-1, TW-8, R-13, R-14,
R-15, R-16, R-21, R-28, R-33, and R-34 are located in the Mortandad Canyon watershed to the north of

Cafada del Buey, and wells R-17, R-18, R-19, R-20, R-23, and R-32 are located in the Pajarito Canyon

watershed to the south. These wells are monitored for water quality as described in the IFWGMP (LANL

2008, 101897, pp. 16, 18).

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.
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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
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 PROPOSED INVESTIGATION ACTIVITIES AT FORMER TA-04

Former TA-04 lies within the current boundaries of TA-52 and TA-63 (Figure 1.0-1). The site is located on
a small fingerlike mesa that extends eastward from the main Pajarito Mesa. The mesa is bounded on the
north by Ten Site Canyon, which branches west from Mortandad Canyon, and on the south by

Cafada del Buey (LANL 1992, 007666, p. 3-2).

TA-04 was established in 1944 as a test firing site for small charges and for implosion studies using the
electric method of detonation wave determination. Maximum charges fired were 200 Ib. Other activities at
TA-04 included smaller tests of the pin shot and magnetic methods of studying implosions and equation
of state experiments. TA-04 operated from 1944 until 1949 (LANL 1992, 007666, p. 3-5).

The sites within the Upper Cafada del Buey Aggregate Area associated with former TA-04 consist of
Consolidated Unit 04-003(a)-00, which contains one SWMU and one AOC, each requiring additional
investigation. Both of these sites are located within the current boundary of TA-52. All data previously
collected for the sites within Consolidated Unit 04-003(a)-00 are decision-level data. Table 4.0-1 provides
a summary of the proposed sampling strategy, locations, depths, and analytical suites at TA-04.

4.1 Consolidated Unit 04-003(a)-00

Consolidated Unit 04-003(a)-00 consists of SWMU 04-003(a), an outfall, and AOC 04-004, an area of
potential soil contamination (Figure 4.1-1). RFI activities were performed at both sites in 1994, 1995,
and 1998.

411  SWMU 04-003(a), Outfall

SWMU 04-003(a) is the outfall and associated drainlines from former building 04-7, which contained a
darkroom and photoprocessing laboratory (Figure 4.1-1). The outfall discharged to the south side of
building 04-7 to a trench that eventually discharged into Cafiada del Buey. Portions of the probable path
of the trench have since been covered by buildings 52-114 and 52-115 and an asphalt parking lot. Beta
activity was detected in the darkroom in 1955, and portions of the floor were removed in an attempt to
remediate the contamination (Lopez Escobedo 1998, 058840, p. 1-2). The outfall was not removed when
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the building was dismantled in 1956. It is not known whether the drainlines remain or were removed
(LANL 1992, 007666, p. 3-7).

41.1.1 Summary of Previous Investigations for SWMU 04-003(a)

RFI activities were performed at SWMU 04-003(a) in 1994, 1995, and 1998. Radiation surveys were
performed in November 1994 and May 1995. Radiation measurements were within instrument
background for both surveys. In 1995, 18 soil, sediment, and tuff samples were collected from six
locations. All samples were submitted for isotopic plutonium and isotopic uranium analyses. One sample
was also submitted for analyses of inorganic chemicals, volatile organic compounds (VOCSs), semivolatile
organic compounds (SVOCs), gamma spectroscopy, and gross-alpha and gross-beta radiation (Lopez
Escobedo 1998, 058840, pp. 2—8). Samples collected in 1995 and analyses requested are presented in
Table 4.1-1.

In 1998, 10 soil and sediment samples were collected from three locations sampled during the 1995
Phase | RFI and from two new locations. Samples were submitted for analyses of inorganic chemicals,
SVOCs, and high explosives (HE) (Lopez Escobedo 1998, 058840, pp. 3—4). Samples collected in 1998
and analyses requested are presented in Table 4.1-1.

41.1.2 Summary of Data for SWMU 04-003(a)

Analytical data from the June 1995 sampling event are presented in Tables 4.1-2, 4.1-3, and 4.1-4.
Sampling locations and results for inorganic chemicals detected above background values (BVs), organic
chemicals detected, and radionuclides detected or detected above BVs/fallout values (FVs) are shown in
Figures 4.1-2, 4.1-3, and 4.1-4, respectively. Cadmium was detected above BV in one soil sample.
Pentachlorophenol and gross-alpha and gross-beta radiation were detected in one soil sample.
Plutonium-239/240 was detected in two soil samples at depths greater than the applicable FV. Isotopic
uranium was not detected or was not detected above BV. Radionuclides analyzed by gamma
spectroscopy were not detected or were not detected above FVs. VOCs were not detected.

Analytical data from the 1998 sampling event are presented in Tables 4.1-2 and 4.1-3. Sampling
locations and results for organic chemicals detected are shown in Figure 4.1-3. 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 sediment sample. The
detection limit for mercury was above BV in one soil and one sediment sample; the detection limit for
selenium was above BVs in six sediment samples. HE was not detected.

4.1.1.3 Scope of Activities for SWMU 04-003(a)

Six samples will be collected from two locations in the drainage below the former outfall to supplement
data from previous investigations to define the nature and extent of contamination (Figure 4.1-5).
Samples will be collected from three depths (1 to 2 ft, 2 to 3 ft, and 3 to 4 ft) and analyzed for target
analyte list (TAL) metals, SVOCs, cyanide, isotopic uranium, isotopic plutonium, and americium-241.
Four samples will be collected from two locations in the drainage southeast of the parking lot. Samples
will be collected from two depths (1 to 2 ft and 2 to 3 ft) and analyzed for TAL metals, SVOCs, cyanide,
isotopic uranium, isotopic plutonium, and americium-241. Table 4.0-1 provides a summary of the
proposed sampling strategy, locations, depths, and analytical suites.
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4.1.2 AOC 04-004, Potential Soil Contamination

AOC 04-004 is potentially contaminated soil associated with the footprint of former building 04-7
(Figure 4.1-1). The building, which measured approximately 16 ft x 43 ft, consisted of a darkroom and
photoprocessing laboratory. The building, used to develop film from approximately 1948 to 1955, was
removed in 1956(Lopez Escobedo 1998, 058840, pp. 1-3).

4.1.2.1 Summary of Previous Investigations for AOC 04-004

RFI activities were performed at AOC 04-004 in 1994, 1995, and 1998. Radiation surveys were
performed in November 1994 and in May 1995. Radiation measurements were within instrument
background for both surveys. Phase | RFI sampling was performed in June 1995. Twelve soil and tuff
samples were collected from four locations. All samples were submitted for isotopic plutonium and
isotopic uranium analyses. One soil sample was also submitted for analysis of inorganic chemicals, a
second soil sample was submitted for analysis of SVOCs; and a third soil sample was submitted for
gamma spectroscopy and analysis of gross-alpha and gross-beta radiation (Lopez Escobedo 1998,
058840, pp. 2-8). The samples collected in 1995 are presented in Table 4.1-5.

Seventeen soil and fill samples were collected in 1998 from four locations sampled during the 1995
Phase | RFI and from one new location. Samples were submitted for analyses of inorganic chemicals,
SVOCs, and HE (Lopez Escobedo 1998, 058840, pp. 3—4). Three samples from one location were also
analyzed for VOCs. The samples collected in 1998 are presented in Table 4.1-5.

4.1.2.2 Summary of Data for AOC 04-004

Analytical data from the 1995 sampling event are presented in Tables 4.1-6 and 4.1-7. Sampling locations
and results for inorganic chemicals detected above BVs and radionuclides detected or detected above
BVs/FVs are shown in Figures 4.1-2 and 4.1-4, respectively. Arsenic, barium, beryllium, cadmium,
chromium, cobalt, copper, lead, nickel, selenium, silver, thallium, vanadium, and zinc were detected
above BVs in one soil sample. Gross-alpha and gross-beta radiation were detected in one soil sample.
Plutonium-239/240 was detected in four soil samples. Isotopic uranium was not detected above BV.
Radionuclides analyzed by gamma spectroscopy were not detected or were not detected above FVs.
SVOCs were not detected.

Analytical data from the 1998 sampling are presented in Table 4.1-6. Sampling locations and results for
inorganic chemicals detected above BVs are shown in Figure 4.1-2. Lead was detected above BV in
three soil samples; zinc was detected above BV in two soil samples and one fill sample. The detection
limits for mercury were above BV in nine soil and two fill samples. VOCs, SVOCs, and HE were not
detected.

4.1.2.3 Scope of Activities for AOC 04-004

Eighteen surface and subsurface samples will be collected from six locations within and bounding the
footprint of the former building to supplement data from previous investigations to define nature and
extent of contamination (Figure 4.1-5). Samples will be collected from three depths (1 to 2 ft, 2 to 3 ft, and
3 to 4 ft) and analyzed for TAL metals, SVOCs, cyanide, isotopic uranium, isotopic plutonium, and
americium-241. Table 4.0-1 provides a summary of the proposed sampling strategy, locations, depths,
and analytical suites.
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5.0 PROPOSED INVESTIGATION ACTIVITIES AT TA-46

TA-46 was established in 1954 as a weapons assembly site; however, weapons assembly never took
place at this TA. Instead, TA-46 was used for the Laboratory’s Nuclear Rocket Division’s Rover Program.
The Rover Program, which worked on developing nuclear reactors for propulsion of space rockets,
continued through approximately 1973. TA-46 was taken over by the Laboratory’s Applied
Photochemistry Division. By 1976, the Photochemistry Division had established the Jumper Program,
which developed uranium isotope separation methods using lasers. The Jumper Program terminated in
the early 1980s, but laser research remains a principal activity at TA-46. In addition, the Laboratory’s
Energy Division conducted solar energy research from the 1970s to the late 1980s. Other activities
conducted at TA-46 included free-electron laser research, heat pipe research, accelerator technology,
electronics development, and the production of nonradioactive isotopes of oxygen, carbon, and nitrogen.
TA-46 remains one of the Laboratory’s basic research areas (LANL 1993, 020952, pp. 2-1, 2-3). There is
no documented evidence of HE being used at TA-46 from its establishment in 1954 to the present.

The Upper Cafiada del Buey Aggregate Area contains 71 sites associated with TA-46. Of these, 17 sites
have been approved for NFA or are pending NFA approval. These sites are presented in Table 1.1-1. The
remaining 54 sites are described below. All data previously collected from the 54 sites under investigation
are screening-level data. Table 4.0-1 provides a summary of the proposed sampling strategy, locations,
depths, and analytical suites at TA-46.

5.1 SWMU 46-002, Surface Impoundment

SWMU 46-002 is a surface impoundment system located at the east end of TA-46, southeast of the
prototype fabrication building (building 46-77) on the north facing slope of SWSC Canyon (Figure 5.1-1).
The SWMU consists of a lagoon (structure 46-149) measuring approximately 62 ft x 102 ft x 11 ft deep,
associated drainlines, a siphon box, and three sand filters measuring approximately 22 ft x 38 ft x 3 ft
deep (LANL 1990, 007513, p. 208). The lagoon and the sand filters are lined with butyl rubber. The
impoundment system was constructed in the early 1970s to receive sanitary waste from buildings within
the fenced area of TA-46 (LANL 1993, 020952, p. 5-54). Sanitary waste from TA-46 buildings was
formerly handled by individual sanitary systems associated with SWMUs 46-003(a) through 46-003(f)
(sections 5.2 through 5.7) (LANL 1990, 007513, p. 208). Effluent received in the lagoon flowed through an
outlet box to a siphon box and through pipes that discharged to daylight, just above the sand filters.
Effluent from the pipes was discharged onto concrete pads located in the middle of the sand filters where
it was distributed evenly throughout the filters. Effluent from the sand filters was discharged to the canyon
from a former U.S. Environmental Protection Agency (EPA) NPDES-permitted outfall (SSS07S). The
lagoon also had an overflow outfall that discharged into the canyon. The top 6 in. of sand and sludge from
the filters was removed every 2 or 3 months and disposed of at Area G at TA-54. The sand beneath this
top layer was pushed over the side of the canyon and the filters were replenished with clean sand. The
material pushed over the side of the canyon comprises SWMU 46-009(b) (section 5.47). In 1990, the
siphon box and the sand filters were taken off-line and the effluent in the lagoon was pumped to another
wastewater treatment facility (LANL 1993, 020952, p. 5-56). The lagoon was removed from service in the
early 1990s when the SWSC plant, located to the south of SWMU 46-002, was constructed. The outfall
from the surface impoundment system was removed from the NPDES permit before 1993 (LANL 1993,
020952, p. 129).

5.1.1 Summary of Previous Investigations for SWMU 46-002

No sampling has been conducted at this SWMU.
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5.1.2  Scope of Activities for SWMU 46-002

Nine will be collected from three locations within and beneath the impoundment (Figure 5.1-2). Samples
will be collected from three depths: impoundment contents (if present), immediately below the liner, and
5 ft below the base of the liner. The samples will be analyzed for TAL metals, VOCs, SVOCs,
polychlorinated biphenyls (PCBs), nitrate, cyanide, perchlorate, isotopic uranium, isotopic plutonium,
americium-241, and gamma spectroscopy. Table 4.0-1 provides a summary of the proposed sampling
strategy, locations, depths, and analytical suites.

Twelve samples will be collected from four locations bounding the impoundment and inlet pipe
(Figure 5.1-2). Samples will be collected from four depths (0 to 0.5 ft, at the base of the unit, and 5 ft
below the base of the unit) and analyzed for TAL metals, VOCs, SVOCs, PCBs, nitrate, cyanide,
perchlorate, isotopic uranium, isotopic plutonium, americium-241, and gamma spectroscopy.

Twelve samples will be collected from four locations beneath the drainlines and siphon box (Figure 5.1-2).
Samples will be collected from three depths (0 to 0.5 ft, at the soil/tuff interface, and 5 ft below the soil/tuff
interface) and analyzed for TAL metals, VOCs, SVOCs, PCBs, nitrate, cyanide, perchlorate, isotopic
uranium, isotopic plutonium, americium-241, and gamma spectroscopy.

Nine samples will be collected from three locations within and beneath the sand filters (Figure 5.1-2).
Samples will be collected from three depths (0 to 0.5 ft in filter bed contents [if present], below the base of
the unit, and 5 ft below the base of the unit) and analyzed for TAL metals, VOCs, SVOCs, PCBs, nitrate,
cyanide, perchlorate, isotopic uranium, isotopic plutonium, americium-241, and gamma spectroscopy.

Nine samples will be collected from three locations bounding the sand filters (Figure 5.1-2). Samples will
be collected from three depths (0 to 0.5 ft, at the soil/tuff interface, and 5 ft below the soil/tuff interface)
and analyzed for TAL metals, VOCs, SVOCs, PCBs, nitrate, cyanide, perchlorate, isotopic uranium,
isotopic plutonium, americium-241, and gamma spectroscopy. Table 4.0-1 provides a summary of the
proposed sampling strategy, locations, depths, and analytical suites.

Two samples will be collected from one location below the impoundment overflow outlet (Figure 5.1-2).
Samples will be collected from two depths (0 to 0.5 ft and 1 to 2 ft) and analyzed for TAL metals, VOCs,
SVOCs, PCBs, nitrate, cyanide, perchlorate, isotopic uranium, isotopic plutonium, americium-241, and
gamma spectroscopy.

Six samples will be collected from three locations in the drainage below the outfall from the sand filters
(Figure 5.1-2). Samples will be collected from two depths (0 to 0.5 ft and 1 to 2 ft) and analyzed for TAL
metals, VOCs, SVOCs, PCBs, nitrate, cyanide, perchlorate, isotopic uranium, isotopic plutonium,
americium-241, and gamma spectroscopy.

SWMU 46-002 is partially collocated with SWMU 46-009(b) (section 5.47), which is a surface disposal
area for sand removed from the sand filter beds. Data obtained from samples collected within, bounding,
and in the drainage below the sand filter beds will also be used to evaluate SWMU 46-009(b).

5.2 SWMU 46-003(a), Septic System

SWMU 46-003(a) is a septic system consisting of a septic tank (structure 46-8), a manhole

(structure 46-6), two distribution boxes (structures 46-9 and 46-10), and a drain field (Figure 5.2-1). The
septic tank is located approximately 50 ft west of the southwest corner of building 46-41 at the head of
SWSC Canyon. This septic system was installed in 1954 to serve restroom facilities in buildings 46-1 and
46-2. A janitorial sink in the basement of building 46-1 also drained to the septic system. Building 46-1
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housed offices, two assembly bays, a machine shop, several laboratories for the assembly and checkout
of electrical components, general laboratories, and a uranium polishing area. All functions within

building 46-1 supported the Rover Program (LANL 1993, 020952, p. 5-7). Building 46-2 was a guard
station that was relocated approximately 150 ft south of its original location in the mid-1960s (LANL 1993,
020952, p. 5-12). In 1959, this septic system was connected to a restroom facility and a sink along the
north wall of building 46-30, which was constructed as a hydraulics laboratory and contained a high-bay
area with a crane, an actuator test area, and a small machine shop (LANL 1993, 020952, p. 5-7). Before
1968, the drain field associated with this septic system was removed from service, and septic tank 46-8
was rerouted to the septic system associated with SWMU 46-003(f) (section 5.7) (LANL 1993, 020952,

p. 5-9). In the 1970s, sanitary waste drainlines were rerouted to the SWMU 46-002 surface impoundment
system, and septic tank 46-8 was removed from service, emptied, filled, and left in place (LASL 1975,
101827). In the early 1990s, the sanitary waste drainlines that previously served SWMU 46-003(a) were
rerouted to the SWSC plant and are currently active (LANL 1996, 101813).

5.2.1 Summary of Previous Investigations for SWMU 46-003(a)

No sampling has been conducted at this SWMU.

5.2.2  Scope of Activities for SWMU 46-003(a)

Verification of the location and current construction of the septic system will be performed. The septic
tank and its contents will be removed, characterized, and disposed of at an appropriate waste facility. Site
characterization will be performed following removal of the septic system using the methods discussed in
section 7.8. After the tank has been removed, eight samples will be collected from four locations beneath
the inlet pipe, tank inlet, tank, and tank outlet (Figure 5.2-2). Samples will be collected from two depths (at
the base of the line or tank and 5 ft below the base of the line or tank) and analyzed for TAL metals,
VOCs, SVOCs, PCBs, nitrate, cyanide, perchlorate, isotopic uranium, isotopic plutonium, americium-241,
and gamma spectroscopy. Table 4.0-1 provides a summary of the proposed sampling strategy, locations,
depths, and analytical suites.

In addition, six samples will be collected from three locations associated with the distribution box and
drain field (Figure 5.2-2). Samples will be collected from two depths (at the base of the distribution box [if
present] or the soil/tuff interface and 5 ft below the box or soil/tuff interface) and analyzed for TAL metals,
VOCs, SVOCs, PCBs, nitrate, cyanide, perchlorate, isotopic uranium, isotopic plutonium, americium-241,
and gamma spectroscopy.

SWMU 46-003(a) lies partially within the boundary of SWMU 46-009(a) (section 5.46). SWMU 46-009(a)
is located on the downgradient side of SWMU 46-003(a). Data obtained from samples collected at
SWMU 46-009(a) will be used to evaluate both sites.

5.3 SWMU 46-003(b), Septic System

SWMU 46-003(b) is a septic system consisting of a septic tank (structure 46-22), a distribution box
(structure 46-29), associated drainline, and drain field (Figure 5.1-1). Septic tank 46-22 and its drain field,
located approximately 50 ft south of building 46-77, served the restroom facilities in building 46-17. This
building housed a generator that charged batteries for the Rover Program. The septic system was
removed from service in approximately 1992 to 1993, and drainlines that discharged to SWMU 46-003(b)
were rerouted to the SWMU 46-002 surface impoundment system. Septic tank 46-22 was emptied, filled,
and left in place (LASL 1975, 101827). The drainlines that previously served SWMU 46-003(b) were
rerouted to the SWSC plant in the early 1990s and are currently active (LANL 1996, 101813).
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5.3.1 Summary of Previous Investigations for SWMU 46-003(b)

No sampling has been conducted at this SWMU.

5.3.2  Scope of Activities for SWMU 46-003(b)

Verification of the location and current construction of the septic system will be performed. The septic
tank and its contents will be removed, characterized, and disposed of at an appropriate waste facility. Site
characterization will be performed following removal of the septic system using the methods discussed in
section 7.8. After the tank has been removed, eight samples will be collected from four locations beneath
the inlet pipe, tank inlet, tank, and tank outlet (Figure 5.1-2). Samples will be collected from two depths (at
the base of the line or tank and 5 ft below the base of the line or tank) and analyzed for TAL metals,
VOCs, SVOCs, PCBs, nitrate, cyanide, perchlorate, isotopic uranium, isotopic plutonium, americium-241,
and gamma spectroscopy. Table 4.0-1 provides a summary of the proposed sampling strategy, locations,
depths, and analytical suites.

Six samples will be collected from three locations associated with the distribution box and drain field
(Figure 5.1-2). Samples will be collected from two depths (at the base of the distribution box [if present] or
soil/tuff interface and 5 ft below the box or soil/tuff interface) and analyzed for TAL metals, VOCs, SVOCs,
PCBs, nitrate, cyanide, perchlorate, isotopic uranium, isotopic plutonium, americium-241, and gamma
spectroscopy.

5.4 SWMU 46-003(c), Septic System

SWMU 46-003(c) is a septic system consisting of a septic tank (structure 46-49), a distribution box
(structure 46-50), associated drainline, a drain field, and an outfall (Figure 5.4-1). This septic system
served the restroom facilities, floor drains, roof drains, sinks, and acid sinks in building 46-24, which
housed offices, a machine shop, electrical laboratories, and chemical laboratories where fuel rods were
handled (LANL 1993, 020952, p. 5-10). Septic tank 46-49 is located southeast of building 46-76, beneath
an asphalt road outside the TA-46 security fence. In 1958, an acid dry well located in room B22 of
building 46-24 was connected into this system but drained to the septic tank for less than 1 yr. The drain
field associated with this septic system was removed from service sometime before 1968, and septic tank
46-49 was rerouted to the drain field associated with SWMU 46-003(f) (LANL 1993, 020952, p. 5-10). In
the 1970s, sanitary waste drainlines that previously discharged to septic tank 46-49 were rerouted to the
SWMU 46-002 surface impoundment system, and septic tank 46-49 was removed from service, emptied,
filled, and left in place (LASL 1975, 101827).

5.4.1 Summary of Previous Investigations for SWMU 46-003(c)

No sampling has been conducted at this SWMU.

5.4.2  Scope of Activities for SWMU 46-003(c)

Verification of the location and current construction of the septic system will be performed. The septic
tank and its contents will be removed, characterized, and disposed of at an appropriate waste facility.
Site characterization will be performed following removal of the septic system using the methods
discussed in section 7.8. After the tank has been removed, 10 subsurface samples will be collected from
five locations beneath the inlet pipe, tank inlet, tank, tank outlet, and outlet pipe (Figure 5.4-2). Samples
will be collected from two depths (at the base of the line or tank and 5 ft below the base of the line or
tank) and analyzed for TAL metals, VOCs, SVOCs, PCBs, nitrate, cyanide, perchlorate, isotopic uranium,
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isotopic plutonium, americium-241, and gamma spectroscopy. Table 4.0-1 provides a summary of the
proposed sampling strategy, locations, depths, and analytical suites.

Ten samples will be collected from five locations associated with the distribution box and drain field
(Figure 5.4-2). Samples will be collected from two depths (at the base of the distribution box [if present] or
soil/tuff interface and 5 ft below the box or soil/tuff interface) and analyzed for TAL metals, VOCs, SVOCs,
PCBs, nitrate, cyanide, perchlorate, isotopic uranium, isotopic plutonium, americium-241, and gamma
spectroscopy.

55 SWMU 46-003(d), Septic System

SWMU 46-003(d) is a septic system consisting of a septic tank (structure 46-53), a distribution box
(structure 46-54), associated drainline, a drain field, and associated outfall (Figure 5.5-1). The septic tank,
located approximately 30 ft northwest of building 46-31, served restroom facilities in building 46-31, which
housed test cells with electrical furnaces for thermal testing of graphite and uranium-235/uranium-238 fuel
rods in support of the Rover Program. Welding experiments involving thorium were also conducted in
building 46-31 (LANL 1993, 020952, pp. 5-11-5-14). The septic system was removed from service in
approximately 1972 to 1973, and its drainline was rerouted to the SWMU 46-002 surface impoundment
system. Septic tank 46-53 was emptied, filled, and left in place (LASL 1975, 101827).

5.5.1 Summary of Previous Investigations for SWMU 46-003(d)

No sampling has been conducted at this SWMU.

5.5.2  Scope of Activities for SWMU 46-003(d)

Verification of the location and current construction of the septic system will be performed. The septic
tank and its contents will be removed, characterized, and disposed of at an appropriate waste facility.
Site characterization will be performed following removal of the septic system using the methods
discussed in section 7.8. After the tank has been removed, six samples will be collected from three
locations beneath the tank inlet, tank, and tank outlet (Figure 5.5-2). Samples will be collected from two
depths (at the base of the line or tank and 5 ft below base of the line or tank) and analyzed for

TAL metals, VOCs, SVOCs, PCBs, nitrate, cyanide, perchlorate, isotopic uranium, isotopic plutonium,
americium-241, isotopic thorium, and gamma spectroscopy. Table 4.0-1 provides a summary of the
proposed sampling strategy, locations, depths, and analytical suites.

Eight samples will be collected from four locations associated with the distribution box and drain field
(Figure 5.5-2). Samples will be collected from two depths (at the base of the distribution box [if present] or
the soil/tuff interface and 5 ft below the box or soil/tuff interface) and analyzed for TAL metals, VOCs,
SVOCs, PCBs, nitrate, cyanide, perchlorate, isotopic uranium, isotopic plutonium, americium-241,
isotopic thorium, and gamma spectroscopy.

5.6 SWMU 46-003(e), Septic System

SWMU 46-003(e) is a septic system consisting of a septic tank (structure 46-66), a siphon tank

(structure 46-67), a distribution box (structure 46-68), and a drain field (Figure 5.6-1). Septic tank 46-66,
located approximately 20 ft east of building 46-58 outside the TA-46 perimeter fence, served the restroom
facility, shower, water cooler, janitorial sink, and mechanical room floor drain in building 46-58, which
contained office space, a laboratory, a machine shop, and an equipment room. The septic system was
removed from service in approximately 1972 to 1973, and its drainline was rerouted to the SWMU 46-002
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surface impoundment system. Septic tank 46-66 was emptied, filled, and left in place (LASL 1975,
101827).

5.6.1 Summary of Previous Investigations for SWMU 46-003(e)

During the preparation of the 1993 RFI work plan, a distribution box was found on the ground surface in
Cafada del Buey near the location of SWMU 46-003(e) and is the SWMU 46-003(e) septic system
distribution box, presumably moved to its current location during the early 1970s construction of the
SWMU 46-002 surface impoundment system. Swipe samples collected and analyzed for radioactivity at
the time of discovery detected no radioactivity above instrument background. No visual indications of
staining or sediment deposits were found on the box (LANL 1993, 020952, p. 6-8).

No additional samples have been collected at SWMU 46-003(e).

5.6.2  Scope of Activities for SWMU 46-003(e)

Verification of the location and current construction of the septic system will be performed. The septic
tank and its contents will be removed, characterized, and disposed of at an appropriate waste facility. If
the lines to the tank are still connected, they will be disconnected. Site characterization will be performed
following removal of the septic system using the methods discussed in section 7.8. After the tank has
been removed, six samples will be collected from three locations beneath the tank inlet, tank, and tank
outlet (Figure 5.6-2). If the tank cannot be removed because of the active sanitary system drainline
configuration, samples will be collected as close to the proposed locations as conditions permit. Samples
will be collected from two depths (at the base of the line or tank and 5 ft below the line or tank) and
analyzed for TAL metals, VOCs, SVOCs, PCBs, nitrate, cyanide, perchlorate, isotopic uranium, isotopic
plutonium, americium-241, and gamma spectroscopy. Table 4.0-1 provides a summary of the proposed
sampling strategy, locations, depths, and analytical suites.

Eight samples will be collected from four locations associated with the location of the former distribution
box and drain field (Figure 5.6-2). Samples will be collected from two depths (at the base of the
distribution box [if present] or the soil/tuff interface and 5 ft below the box or soil/tuff interface) and
analyzed for TAL metals, VOCs, SVOCs, PCBs, nitrate, cyanide, perchlorate, isotopic uranium, isotopic
plutonium, americium-241, and gamma spectroscopy.

5.7 SWMU 46-003(f), Septic System

SWMU 46-003(f) is a septic system consisting of a septic tank (structure 46-94), a manhole

(structure 46-95), a distribution box (structure 46-97), and a drain field (Figure 5.4-1) (LANL 1993,
020952, pp. 5-12, 5-130). Engineering drawings show that a drainpipe outfall, located approximately 30 ft
northeast of the drain field, is also associated with this system (LANL 1993, 020952, p. 5-130).

Septic tank 46-94 is located approximately 300 ft east of building 46-88. Visual observation indicates that
the distribution box and the drain field have been removed. This septic system served the restroom
facilities, floor drains, and restroom sinks in building 46-88. This building was the core support test facility
for the Rover Program and provided a clean-room, temperature- and humidity-controlled environment for
the testing and certification of hydrogen vessels. A guard station (building 46-2) previously had been
connected to another septic system, SWMU 46-003(a), but was disconnected from that unit and
connected to this septic system when it was relocated in the mid-1960s to its present location west of
building 46-24. Beginning in 1968, the drain field received effluent not only from septic tank 46-94 but also
from septic tank 46-8 [SWMU 46-003(a)] and septic tank 46-49 [SWMU 46-003(c)]. This septic system
was removed from service in approximately 1972 to 1973, when the buildings it served were connected to
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a sanitary lagoon (SWMU 46-002) (LANL 1993, 020952, p. 5-12). Septic tank 46-94 was emptied, filled,
and left in place (LASL 1975, 101827).

5.7.1  Summary of Previous Investigations for SWMU 46-003(f)

No sampling has been conducted at this SWMU.

5.7.2  Scope of Activities for SWMU 46-003(f)

Verification of the location and current construction of the septic system will be performed. The septic
tank and its contents will be removed, characterized, and disposed of at an appropriate waste facility.
Site characterization will be performed following removal of the septic system using the methods
discussed in section 7.8. After the tank has been removed, eight samples will be collected from four
locations beneath the inlet pipe, tank inlet, tank, and tank outlet (Figure 5.4-2). Samples will be collected
from two depths (at the base of the line or tank and 5 ft below the base of the line or tank) and analyzed
for TAL metals, VOCs, SVOCs, PCBs, nitrate, cyanide, perchlorate, isotopic uranium, isotopic plutonium,
americium-241, and gamma spectroscopy. Table 4.0-1 provides a summary of the proposed sampling
strategy, locations, depths, and analytical suites.

Eight samples will be collected from four locations associated with the distribution box and drain field to
define nature and extent of contamination (Figure 5.4-2). Samples will be collected from two depths (at
the base of the distribution box [if present] or soil/tuff interface and 5 ft below the box or soil/tuff interface)
and analyzed for TAL metals, VOCs, SVOCs, PCBs, nitrate, cyanide, perchlorate, isotopic uranium,
isotopic plutonium, americium-241, and gamma spectroscopy.

5.8  SWMU 46-003(g), Septic System

SWMU 46-003(g) is a septic system consisting of a septic tank (structure 46-230) and a seepage pit
(Figure 5.8-1). Septic tank 46-230, located approximately 50 ft northeast of the northeast corner of
building 46-158, served the restroom facilities, water cooler, floor drains, service sinks, laboratory sinks,
an eyewash sink, and a kitchen sink in building 46-158, which housed laser-induced chemistry
experiments. The septic tank also received effluent from former office transportables (structures 46-175,
46-226, and 46-251). The septic tank stopped receiving effluent in 1988 when the drainlines from these
buildings were rerouted to two surface impoundments, SWMU 46-005 (section 5.32) (LANL 1993,
020952, p. 5-13). However, the septic tank continued to receive effluent from at least one office
transportable (structure 46-175) until 1996 when the transportable was removed from TA-46. Currently,
the septic tank is not connected to any building or transportable (LANL 2008, 101882).

5.8.1 Summary of Previous Investigations for SWMU 46-003(g)

No sampling has been conducted at this SWMU.

5.8.2  Scope of Activities for SWMU 46-003(g)

Verification of the location and current construction of the septic system will be performed. The septic
tank and its contents will be removed, characterized, and disposed of at an appropriate waste facility. Site
characterization will be performed following removal of the septic system using the methods discussed in
section 7.8. Two samples will be collected from one location below the tank (Figure 5.8-2). Samples will
be collected from two depths (at the base of the tank and 5 ft below the base of the tank) and analyzed
for TAL metals, VOCs, SVOCs, PCBs, nitrate, cyanide, perchlorate, isotopic uranium, isotopic plutonium,
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americium-241, and gamma spectroscopy. Table 4.0-1 provides a summary of the proposed sampling
strategy, locations, depths, and analytical suites.

Two samples will be collected from one location adjacent to the seepage pit (Figure 5.8-2). Samples will
be collected from two depths (at the base of the pit and 5 ft below the base of the pit) and will be analyzed
for TAL metals, VOCs, SVOCs, PCBs, nitrate, cyanide, perchlorate, isotopic uranium, isotopic plutonium,
americium-241, and gamma spectroscopy.

Four samples will also be collected from two locations beneath the primary and secondary inlet lines
(Figure 5.8-2). Samples will be collected from two depths (at the base of the line and 5 ft below the base
of the line) and analyzed for TAL metals, VOCs, SVOCs, PCBs, nitrate, cyanide, perchlorate, isotopic
uranium, isotopic plutonium, americium-241, and gamma spectroscopy.

5.9 SWMU 46-004(a), Drainlines

SWMU 46-004(a) consists of two drainlines from sinks in building 46-31 (Figure 5.5-1). The drainlines
discharged to a dry well, SWMU 46-004(c) (section 5.13), located approximately 10 ft north of

building 46-31, which housed test cells with electrical furnaces for thermal testing of graphite and
uranium-235/uranium-238 fuel rods in support of the Rover Program. Welding experiments involving
thorium were also conducted in building 46-31 (LANL 1993, 020952, pp. 5-11-5-14). Engineering
drawings show that one drainline discharged acid waste from three sinks on the north side of room 151
(LASL 1960, 101819), while a second drainline was connected to a sink on the west side of room 151
(LANL 1993, 101825). Both drainlines extended north approximately 35 ft beneath building 46-31 to the
dry well. During the Rover Program, the sinks on the north side of room 151 were removed and the
drainline was left in place (LANL 1993, 020952, pp. 5-13-5-14). Engineering drawings show that the
western sink was removed in the early 1990s (LANL 1993, 101823).

5.9.1 Summary of Previous Investigations for SWMU 46-004(a)

No sampling has been conducted at this SWMU.

5.9.2  Scope of Activities for SWMU 46-004(a)

Four samples will be collected from two locations adjacent to the drainlines to define vertical nature and
extent of contamination (Figure 5.5-2). Samples will be collected from two depths (at the base of drainline
and 5 ft below the base of the drainline) and analyzed for TAL metals, total cesium, VOCs, SVOCs,
PCBs, nitrate, cyanide, isotopic uranium, isotopic plutonium, americium-241, isotopic thorium, and
gamma spectroscopy. Table 4.0-1 provides a summary of the proposed sampling strategy, locations,
depths, and analytical suites.

5.10 SWMU 46-004(a2), Outfall

SWMU 46-004(a2) is an outfall located on the east side of building 46-31 (Figure 5.6-1) that received
effluent from a 6-in.-diameter industrial drainline in the building. The sinks and drains in rooms 101, 103,
and 105 of building 46-31 were historically plumbed to this outfall (LANL 1993, 020952, p. 5-128). The
outfall discharged to a shallow ditch on the east side of building 46-31, which leads approximately 50 ft
north to a storm drain culvert discharging into Cafiada del Buey. By 1994, the outfall pipe was plugged
(LANL 1996, 054929, p. 99), and all drains leading to the outfall either were removed from service or
were rerouted to the SWSC plant (Santa Fe Engineering Ltd. 1994, 101839, Figure 2). Building 46-31
housed test cells with electrical furnaces for thermal testing of graphite and uranium-235/uranium-238 fuel
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rods in support of the Rover Program. Welding experiments involving thorium were also conducted in
building 46-31 (LANL 1996, 054929, pp. 5-11-5-14).

5.10.1 Summary of Previous Investigations for SWMU 46-004(a2)

During the 1994 Phase | RFI, 12 soil samples were collected from nine locations. One sample was
collected from the outfall, and two samples were collected from two locations in the shallow ditch. The
remaining nine soil samples were collected from six locations in the drainage and at the toe of the slope
downgradient of the storm drain culvert that discharges into Cafiada del Buey. Four of these samples
were collected from two locations at the toe of the slope. The remaining five samples were collected from
four locations in the drainage. All 12 samples were submitted for analyses of inorganic chemicals,
SVOCs, PCBs, pesticides, isotopic thorium, isotopic uranium, and gamma spectroscopy. All nine canyon
samples were analyzed for isotopic plutonium; eight of the nine canyon samples were analyzed for VOCs.
Samples collected and analyses requested are presented in Table 3.10-1 of the Upper Cafiada del Buey
Aggregate Area HIR (LANL 2008, 101803).

5.10.2 Summary of Data for SWMU 46-004(a2)

Analytical data are presented in Tables 3.10-2, 3.10-3, and 3.10-4 of the Upper Cafiada del Buey Aggregate
Area HIR (LANL 2008, 101803). The sampling locations and results for inorganic chemicals detected above
BVs, organic chemicals detected, and radionuclides detected or detected above BVs/FVs are shown in
Figures 3.10-1, 3.10-2, and 3.10-3, respectively, of the Upper Cafiada del Buey Aggregate Area HIR (LANL
2008, 101803). Chromium, iron, nickel, silver, and thallium were detected above BVs in one sample.
Cadmium was detected above BV in two samples; mercury was detected above BV in three samples;
copper and lead were detected above BVs in four samples; zinc was detected above BV in six samples.
Detection limits for cadmium, mercury, silver, and thallium were above BVs in one to three samples.
Anthracene, BHC(delta-) (benzene hexachloride[delta-]), DDE(4,4'-) (dichlorophenyltrichloroethylene),
di-n-octylphthalate, dieldrin, methoxychlor(4,4'-), and methylene chloride were detected in one sample.
Aroclor-1254, benzo(a)anthracene, BHC(alpha-), bis(2-ethylhexyl)phthalate,
dichlorodiphenyldichloroethane(4,4'-), and endrin aldehyde were detected in two samples. Benzo(a)pyrene,
benzo(b)fluoranthene, benzo(k)fluoranthene, and heptachlor epoxide were detected in three samples.
Aroclor-1260, BHC(gamma-), and fluoranthene were detected in four samples. Chrysene, phenanthrene,
and pyrene were detected in five samples. Plutonium-238 was detected above FV in two samples.
Plutonium-238 was also detected in four samples at depths greater than the applicable FV. Isotopic uranium
and isotopic thorium were not detected or were not detected above BVs. Radionuclides analyzed by gamma
spectroscopy were not detected or were not detected above FVs.

5.10.3 Scope of Activities for SWMU 46-004(a2)

Eight samples will be collected from four locations: two at the outfall discharge point, one at the mouth of
the culvert, and one at the culvert discharge point (Figure 5.10-1). Samples will be collected from two
depths (0 to 0.5 ft and 1 to 2 ft) and analyzed for TAL metals, VOCs, SVOCs, pesticides, PCBs, cyanide,
perchlorate, isotopic uranium, isotopic plutonium, americium-241, isotopic thorium, and gamma
spectroscopy. Table 4.0-1 provides a summary of the proposed sampling strategy, locations, depths, and
analytical suites.

SWMU 46-004(a2) flows to a drain network that discharges to a drainage common to two other outfalls
[SWMUs 46-004(u), 46-004(v), and 46-004(x) (sections 5.26, 5.27, and 5.29, respectively)]. Data
obtained from samples collected in the common segment of the drainage associated with

SWMU 46-004(u) will be used to evaluate all four SWMUs.
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5.11 SWMU 46-004(b), Former Tank

SWMU 46-004(b) is the location of a former alkali-metal cleaning tank (structure 46-81) (Figure 5.5-1).
The tank was used in the late 1950s and early 1960s to douse laboratory equipment from cesium plasma
diode experiments before the equipment’s reuse or disposal. Butanol or kerosene was used on the
equipment to dissolve naturally occurring alkali isotopes of cesium and lithium (LANL 1996, 054929,

pp. 24, 27). The tank measured approximately 4 ft x 8 ft x 6 ft tall and was located on asphalt pavement
within 20 ft of the northwest corner of building 46-31, within the boundary of SWMU 46-006(d)

(section 5.36). The tank was of steel construction with an outlet plumbed to the SWMU 46-004(c) dry well
(LASL 1963, 101821). The tank was removed in 1973 (LANL 1993, 020952, p. 6-7).

5.11.1 Summary of Previous Investigations for SWMU 46-004(b)

During the 1994 Phase | RFI, two soil samples were collected from two locations representing the paths
for surface-water runoff from SWMU 46-004(b) (LANL 1996, 054929, pp. 27-29). The samples were
collected downgradient of the tank’s former location and in the drainage of a nearby outfall

[SWMU 46-004(z)] (section 5.31). These two samples were part of larger sample sets collected in
association with SWMUs 46-004(z) (ICF Kaiser Engineers 1995, 053452, Exhibit 3, p. 4) and 46-006(d)
(LANL 1996, 054929, pp. 28, 159). Details on sampling and the results for these two samples are
presented in sections 5.31 and 5.36, respectively.

5.11.2 Summary of Data for SWMU 46-004(b)

Sections 5.31 and 5.36 present a summary of the analytical data associated with this SWMU.

5.11.3 Scope of Activities for SWMU 46-004(b)

Four samples will be collected from two locations, one at the northwest corner of the tank pad and one in
the drainage approximately 15 ft northwest of the pad (Figure 5.5-2). Samples will be collected from two
depths (0 to 0.5 ft and 1 to 2 ft) and analyzed for TAL metals, total cesium, VOCs, SVOCs, total
petroleum hydrocarbons (TPH), cyanide, isotopic uranium, isotopic plutonium, americium-241, and
gamma spectroscopy. Table 4.0-1 provides a summary of the proposed sampling strategy, locations,
depths, and analytical suites.

5.12 SWMU 46-004(b2), Outfall

SWMU 46-004(b2) is an outfall that discharged effluent from an industrial drainline associated with the
north high bay of building 46-1 (Figure 5.12-1). Engineering drawings show that the floor drains along the
east wall of the north high bay in building 46-1 were plumbed to this drainline. The outfall pipe consists of
a 4-in.-diameter vitrified clay pipe (VCP) that discharged to the east side of building 46-1, down a steep
embankment and into a storm drainage ditch, which flowed to a storm drain culvert that discharged into
Cafada del Buey (LANL 1993, 020952, p. 5-129). The storm drainage ditch also receives runoff from
SWMUs 46-004(s), 46-007, and 46-008(b) (sections 5.24, 5.39, and 5.41, respectively). In 1995, the
outfall was plugged and the associated floor drains either were taken out of service or were rerouted to
the SWSC plant (LANL 1998, 101808, p. 75). Building 46-1 housed offices, two assembly bays, a
machine shop, several laboratories for the assembly and checkout of electrical components, general
laboratories, and a uranium polishing area in support of the Rover Program (LANL 1993, 020952, p. 5-7).
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5.12.1 Summary of Previous Investigations for SWMU 46-004(b2)

During the 1994 Phase | RFI, three soil samples were collected from three locations near the outfall and
one soil sample was collected from the mouth of the nearby storm drain culvert. All four samples were
analyzed for inorganic chemicals, SVOCs, gamma spectroscopy, isotopic thorium, and isotopic uranium.
Three of the four samples were analyzed for VOCs. The sample near the culvert was also analyzed for
PCBs and pesticides (LANL 1996, 054929, pp. 113-115, 199, 206). Samples collected and analyses
requested are presented in Table 3.12-1 of the Upper Cafada del Buey Aggregate Area HIR (LANL 2008,
101803).

5.12.2 Summary of Data for SWMU 46-004(b2)

Analytical data are presented in Tables 3.12-2, 3.12-3, and 3.12-4 of the Upper Cafiada del Buey
Aggregate Area HIR (LANL 2008, 101803). The sampling locations and results for inorganic chemicals
detected above BVs, organic chemicals detected, and radionuclides detected or detected above BVs/FVs
are shown in Figures 3.12-2, 3.12-3, and 3.12-4, respectively, of the Upper Cafiada del Buey Aggregate
Area HIR (LANL 2008, 101803). Lead was detected above BV in one sample. Copper, mercury, and zinc
were detected above BVs in all four samples. Detection limits for cadmium and thallium were above BVs
in one and four samples, respectively. Acenaphthene, anthracene, dibenz(a,h)anthracene, fluorene, and
naphthalene were detected in two samples. Pyrene was detected in three samples. 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, and phenanthrene were detected in all four samples. Cesium-137
was detected in one sample. Uranium-234 was detected above BV in one sample. Isotopic thorium was
not detected or was not detected above BVs.

5.12.3 Scope of Activities for SWMU 46-004(b2)

Four samples will be collected from two locations in the drainage ditch beneath the outfall (Figure 5.12-2).
Samples will be collected from two depths (0 to 0.5 ft and 1 to 2 ft) and analyzed for TAL metals, VOCs,
SVOCs, pesticides, PCBs, cyanide, perchlorate, isotopic uranium, isotopic plutonium, americium-241,
isotopic thorium, and gamma spectroscopy. Table 4.0-1 provides a summary of the proposed sampling
strategy, locations, depths, and analytical suites.

SWMUs 46-004(b2) and 46-008(b) (section 5.41) are located within a common drainage area. Data
obtained from samples collected from this drainage will be used to evaluate both sites.

Runoff or discharge from SWMUs 46-004(b2) and 46-008(b) enters the drain network that receives flow
from the SWMU 46-004(m) outfall (section 5.20). This drain network ultimately discharges into

Cafada del Buey. Data obtained from samples collected in the common segment of the drainage below
the network outfall associated with SWMU 46-004(m) will be used to evaluate these sites.

5.13 SWMU 46-004(c), Dry Well

SWMU 46-004(c) is a dry well (structure 46-61) located approximately 10 ft north of the high bay in
building 46-31 (Figure 5.5-1). The dry well received effluent from industrial sink drains in room 151 of
building 46-31. The dry well is constructed of two sections of 2.5-ft-diameter x 4-ft-long concrete pipe
installed to approximately 8 ft bgs. Engineering drawings show that the bottom of the dry well is open
(LASL 1960, 101820). Industrial sink drains in room 151 discharged to the dry well through drainlines
[SWMU 46-004(a)] that run beneath building 46-31. Engineering drawings show one drainline discharged
acid waste from three sinks on the north side of room 151(LASL 1960, 101819), while a second drainline
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was connected to a sink on the west side of room 151 (LANL 1993, 101825). During the Rover Program,
the sinks on the north side of room 151 were removed, and the drainline was left in place (LANL 1993,
020952, p. 5-13-5-14). Engineering drawings show the western sink and associated drainline were
removed in the early 1990s (LANL 1993, 101823). Engineering drawings also show the alkali-metal
cleaning tank associated with SWMU 46-004(b) was connected to the dry well at one time (LASL 1963,
101821). Building 46-31 housed test cells with electrical furnaces for thermal testing of graphite and
uranium-235/uranium-238 fuel rods in support of the Rover Program. Welding experiments involving
thorium were also conducted in building 46-31 (LANL 1993, 020952, pp. 5-11-5-14).

5.13.1 Summary of Previous Investigations for SWMU 46-004(c)

No sampling has been conducted at this SWMU.

5.13.2 Scope of Activities for SWMU 46-004(c)

Eight samples will be collected from two locations, one down the center and one downgradient from the
dry well (Figure 5.5-2). Samples will be collected from four depths (at the base of the well, 5 ft, 10 ft, and
15 ft below the base of the well) and analyzed for TAL metals, total cesium, VOCs, SVOCs, PCBs, nitrate,
cyanide, perchlorate, asbhestos, isotopic uranium, isotopic plutonium, americium-241, isotopic thorium,
and gamma spectroscopy. Table 4.0-1 provides a summary of the proposed sampling strategy, locations,
depths, and analytical suites. In the event of auger refusal because of the presence of gravel/cobles in
the bottom of the well, an alternative location/borehole will be drilled farther downgradient of the dry well.

5.14 SWMU 46-004(c2), Outfall

SWMU 46-004(c2) is the outfall from an industrial drainline in building 46-1 that received effluent

from floor drains in the north equipment room of building 46-1 (Figure 5.12-1). The outfall consists of a
4-in.-diameter cast-iron pipe that discharged to a ditch approximately 50 ft northwest of building 46-1.
Effluent from the floor drains discharged to the ditch. From the ditch, the effluent flowed to a storm drain
culvert that discharged into Cafiada del Buey. The outfall is former NPDES-permitted outfall 03AS042,
which was removed from the NPDES permit in March 1998 (LANL 1999, 064617, p. 2-8). In 1997, the
floor drains that discharged to the SWMU 46-004(c2) outfall either were removed from service or were
rerouted to the SWSC plant (LANL 1998, 101808, pp. 77-78). Building 46-1 housed offices, two
assembly bays, a machine shop, several laboratories for the assembly and checkout of electrical
components, general laboratories, and a uranium polishing area in support of the Rover Program
(LANL 1993, 020952, p. 5-7).

5.14.1 Summary of Previous Investigations for SWMU 46-004(c2)

During the 1994 Phase | RFI, 16 soil samples were collected from 13 locations at SWMU 46-004(c2).
Three of the samples were collected from the outfall and were also used to characterize SWMU 46-006(a)
(section 5.33). Nine samples were collected from six locations in the drainage downgradient of the storm
drain outfall. Four samples were collected from four locations at the toe of the slope in the canyon below
TA-46. All 16 samples were submitted for analyses of inorganic chemicals, SVOCs, PCBs, pesticides,
gamma spectroscopy, isotopic thorium, and isotopic uranium. Ten of the samples were also analyzed for
VOCs (LANL 1996, 054929, pp. 121-122, 141). Samples collected and analyses requested are
presented in Table 3.14-1 of the Upper Cafiada del Buey Aggregate Area HIR (LANL 2008, 101803).
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5.14.2 Summary of Data for SWMU 46-004(c2)

Analytical data are presented in Tables 3.14-2, 3.14-3, and 3.14-4 of the Upper Cafiada del Buey
Aggregate Area HIR (LANL 2008, 101803). The sampling locations and results for inorganic chemicals
detected above BVs, organic chemicals detected, and radionuclides detected or detected above BVs/FVs
are shown in Figures 3.14-1, 3.14-2, and 3.14-3, respectively, of the Upper Cafiada del Buey Aggregate
Area HIR (LANL 2008, 101803). Cadmium was detected above BV in one sample; copper and mercury
were detected above BVs in six samples; lead was detected above BV in 13 samples; zinc was detected
above BV in 15 samples. Cesium and lithium were detected in eight samples. The detection limits for
antimony, cadmium, mercury, silver, and thallium were above BVs in 2 to 11 samples. Acenaphthene,
aldrin, anthracene, dibenzofuran, endosulfan sulfate, fluorene, heptachlor, heptachlor epoxide,
methoxychlor(4,4'-), methylnaphthalene(2-), and naphthalene were detected in one sample.
Benzo(a)pyrene, bis(2-ethylhexyl)phthalate, endosulfan 1l, and endrin were detected in two samples.
Benzo(a)anthracene, benzo(b)fluoranthene, chrysene, and DDT (dichlorodiphenyltrichloroethane[4,4'-])
were detected in three samples. Phenanthrene and pyrene were detected in four samples; fluoranthene
was detected in six samples; dieldrin was detected in seven samples. Cesium-137 was detected in two
soil samples. VOCs and PCBs were not detected. Isotopic uranium and isotopic thorium were not
detected or were not detected above BVs.

5.14.3 Scope of Activities for SWMU 46-004(c2)

Twenty-two samples will be collected from 11 locations in the drainage at and below the outfall

(Figure 5.12-2). Samples will be collected approximately every 50 ft from two depths (0 to 0.5 ft and
1to 2 ft) and analyzed for TAL metals, total cesium, total lithium, VOCs, SVOCs, pesticides, PCBs,
nitrate, cyanide, perchlorate, isotopic uranium, isotopic plutonium, americium-241, isotopic thorium, and
gamma spectroscopy. Table 4.0-1 provides a summary of the proposed sampling strategy, locations,
depths, and analytical suites.

AOC 46-004(e2) and SWMU 46-006(a) (sections 5.17 and 5.33, respectively) lie within a drainage ditch
immediately upgradient of the discharge point of the SWMU 46-004(c2) outfall. Flow from this ditch enters
a drainage that discharges into Cafiada del Buey. Data obtained from samples collected in the segment
of the drainage below the drainage ditch associated with SWMU 46-004(c2) will be used to evaluate all
three sites.

5.15 Consolidated Unit 46-004(d)-99

Consolidated Unit 46-004(d)-99 consists of SWMUs 46-004(d) and 46-004(e). Both SWMUs are dry wells,
which were plumbed in series and received effluent from sink drains in building 46-58 (Figure 5.6-1). The
dry wells were used for acid waste disposal. Building 46-58 contains office space, a laboratory, and an
equipment room, and historically it housed a machine shop (LANL 1993, 020952, p. 5-14).

5.15.1 SWMU 46-004(d), Dry Well

SWMU 46-004(d) (structure 46-69) is a dry well located within 3 ft of the SWMU 46-004(e) dry well
(structure 46-70) (Figure 5.6-1). Both dry wells are located approximately 20 ft north of building 46-58.
The dry wells are constructed of 3-ft-diameter x 4-ft-long concrete cylinders, stacked vertically, with a
nesting joint and a gravel bottom. The dry wells are belowgrade, except for the top 4 to 6 in., and are
covered with metal lids. Engineering drawings show that SWMU 46-004(d) has an inlet pipe to receive
overflow from the SWMU 46-004(e) dry well but has no outlet pipe. Both dry wells received effluent from
an acid drain in building 46-58 (LANL 1993, 020952, p. 5-14) and effluent from a fume hood sink and a
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hand-washing sink in building 46-58 (Santa Fe Engineering Ltd. 1994, 101838, p. 16). The fume hood
sink was removed and the drainline was plugged in 1994; the drainline from the hand-washing sink was
repiped to the sanitary sewer system in 1995 (LANL 1998, 101808, p. 82).

5.15.1.1 Summary of Previous Investigations for SWMU 46-004(d)

No sampling has been conducted at this SWMU.

5.15.1.2 Scope of Activities for SWMU 46-004(d)

Twelve samples will be collected from three locations, one down the center of and two adjacent to the dry
well (Figure 5.6-2). Samples will be collected from four depths (at the base of the well, and 5 ft, 10 ft, and
15 ft below the well) and analyzed for TAL metals, VOCs, SVOCs, PCBs, nitrate, cyanide, isotopic
uranium, isotopic plutonium, americium-241, isotopic thorium, and gamma spectroscopy. Table 4.0-1
provides a summary of the proposed sampling strategy, locations, depths, and analytical suites. In the
event of auger refusal because of the presence of gravel/cobles in the bottom of the well, an alternative
location/borehole will be drilled downgradient of the well.

5.15.2 SWMU 46-004(e), Dry Well

SWMU 46-004(e) (structure 46-70) is a dry well located next to SWMU 46-004(d) (Figure 5.6-1) and is of
the same construction and operational history as SWMU 46-004(d) (section 5.15.1).

5.15.2.1 Summary of Previous Investigations for SWMU 46-004(e)

During a 1989 environmental study, two samples were collected from the sludge at the bottom of the
SWMU 46-004(e) dry well and analyzed for inorganic chemicals, VOCs, SVOCs, PCBs, and
radionuclides. Data for the 1989 sampling event are not presented in this report, but are summarized in
the Operable Unit (OU) 1140 work plan (LANL 1993, 020952, pp. 5-17-5-18).

5.15.2.2 Summary of Data for SWMU 46-004(e)

The OU 1140 work plan (LANL 1993, 020952) presents a summary of the analytical data associated with
this SWMU.

5.15.2.3 Scope of Activities for SWMU 46-004(e)

Twelve subsurface samples will be collected from three locations, one down the center of and two
adjacent to the dry well (Figure 5.6-2). Samples will be collected from four depths (at the base of the well,
and 5 ft, 10 ft, and 15 ft below the well) and analyzed for TAL metals, VOCs, SVOCs, PCBs, nitrate,
cyanide, isotopic uranium, isotopic plutonium, americium-241, isotopic thorium, and gamma
spectroscopy. Table 4.0-1 provides a summary of the proposed sampling strategy, locations, depths, and
analytical suites. In the event of auger refusal because of the presence of gravel/cobles in the bottom of
the well, an alternative location/borehole will be drilled downgradient of the well.

5.16 Consolidated Unit 46-004(d2)-99

Consolidated Unit 46-004(d2)-99 consists of SWMUs 46-004(d2), 46-004(g), and 46-004(h) and
AOCs C-46-002 and C-46-003 (Figure 5.16-1). SWMU 46-004(d2) and AOCs C-46-002 and C-46-003 are
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associated with stack emissions from buildings 46-24, 46-31, and 46-30, respectively. SWMUs 46-004(g)
and 46-004(h) include a stack emissions component and an outfall component. SWMUs 46-004(g) and
46-004(h) are associated with buildings 46-1 and 46-16, respectively.

5.16.1 Summary of Previous Investigations for Stack Emissions at Consolidated Unit 46-004(d2)-99

During the 1994 Phase | RFI, 17 soil and sediment samples were collected to assess the potential impact
from stack emissions. These samples were collected from 13 locations at SWMUs 46-004(d2), 46-004(g),
and 46-004(h) and AOCs C-46-002 and C-46-003. Sampling locations were selected based upon the
historical prevailing wind direction and the location of building stacks. All samples were analyzed for
inorganic chemicals, gamma spectroscopy, isotopic thorium, and isotopic uranium. One sediment and
three soil samples were also analyzed for VOCs and SVOCs (LANL 1996, 054929, p. 216). Samples
collected and analyses requested for the stack emissions are presented in Table 3.16-1 of the Upper
Cafnada del Buey Aggregate Area HIR (LANL 2008, 101803).

Soil samples were also collected to characterize the outfalls and associated drainages for
SWMUs 46-004(g) and 46-004(h) (LANL 1996, 054929, pp. 32, 44). These outfall samples are discussed
in sections 5.16.5 [SWMU 46-004(g)] and 5.16.6 [SWMU 46-004(h)].

5.16.2 Summary of Data for Stack Emissions at Consolidated Unit 46-004(d2)-99

Analytical data are presented in Table 3.16-2 the Upper Cafiada del Buey Aggregate Area HIR

(LANL 2008, 101803). The sampling locations and results for inorganic chemicals detected above BVs
are shown in Figure 3.16-2 the Upper Cafada del Buey Aggregate Area HIR (LANL 2008, 101803).
Copper was detected above BV in one soil sample; zinc was detected above BV in two soil samples;
mercury was detected above BV in three soil samples. The detection limits for antimony, cadmium,
selenium, silver, and thallium were above BVs in one to four samples. VOCs and SVOCs were not
detected. Radionuclides were not detected or were not detected above BVs/FVs.

5.16.3 Scope of Activities for Stack Emissions at Consolidated Unit 46-004(d2)-99

On the mesa top proximal to stack locations, 40 samples will be collected from 20 locations to define
nature and extent of contamination (Figure 5.16-2). Samples will be collected in unpaved areas and
undisturbed areas. Samples will be collected from two depths (0 to 0.5 ft and 0.5 to 1 ft) and analyzed for
TAL metals, SVOCs, cyanide, perchlorate, isotopic uranium, isotopic plutonium, americium-241, isotopic
thorium, and gamma spectroscopy. Table 4.0-1 provides a summary of the proposed sampling strategy,
locations, depths, and analytical suites.

5.16.4 SWMU 46-004(d2), Stack Emissions

SWMU 46-004(d2) is potential surface soil contamination associated with laboratory stack emissions from
building 46-24 (Figure 5.16-1). During 1960 and 1961, experiments conducted in building 46-24 used
beryllium and beryllium oxide (LANL 1996, 054929, p. 215).

5.16.4.1 Summary of Previous Investigations for SWMU 46-004(d2)

Phase | RFI activities were conducted at SWMU 46-004(d2) in 1994 and are summarized in
section 5.16.1.
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5.16.4.2 Summary of Data for SWMU 46-004(d2)

Section 5.16.2 discusses the analytical data associated with this SWMU.

5.16.4.3 Scope of Activities for SWMU 46-004(d2)

SWMU 46-004(d2) will be characterized as part of Consolidated Unit 46-004(d2)-99 (section 5.16.3).

5.16.5 SWMU 46-004(g), Stack Emissions/Outfall

SWMU 46-004(g) consists of an area of potential surface soil contamination from laboratory stack
emissions at building 46-1 and an industrial outfall pipe discharging from building 46-1 (Figures 5.12-1
and 5.16-1). Work in building 46-1 involved the baking and high-temperature testing of fuel rods
(LANL 1993, 020952, p. 5-184).

The outfall component of SWMU 46-004(g) consists of a 12-in.-diameter VCP industrial drain that
discharged into Cafada del Buey north of building 46-154. Engineering drawings show the floor and roof
drains within the central portion of building 46-1 were plumbed to this industrial drainline (LANL 1993,
020952, pp. 5-123, 5-184). In 1996 and 1997, floor drains that discharged to this outfall either were
removed from service or were rerouted to the SWSC plant. Roof drains from building 46-1 that discharged
to this outfall were rerouted to the stormwater drain system in 1996 (LANL 1998, 101808, pp. 74—75).
Building 46-1 housed offices, two assembly bays, a machine shop, several laboratories for the assembly
and checkout of electrical components, general laboratories, and a uranium polishing area (LANL 1993,
020952, p. 5-7).

5.16.5.1. Summary of Previous Investigations for SWMU 46-004(g)

Previous investigations for the stack emissions component of SWMU 46-006(g) are summarized in
section 5.16.1.

For the outfall component of SWMU 46-004(g), 11 soil samples were collected during the 1994 Phase |
RFI (Figure 5.12-1). These samples were collected from nine locations at and downgradient of the outfall.
Three samples were collected from the outfall, two samples were collected in the drainage downgradient
of the outfall, and six samples were collected from the toe of the slope in Cafiada del Buey. All samples
were analyzed for inorganic chemicals, SVOCs, gamma spectroscopy, isotopic thorium, and isotopic
uranium. Six samples were also analyzed for VOCs (LANL 1996, 054929, pp.32—-34). Samples collected
and analyses requested are presented in Table 3.16-3 of the Upper Cafiada del Buey Aggregate Area
HIR (LANL 2008, 101803).

5.16.5.2 Summary of Data for SWMU 46-004(g)
Analytical data for the stack emissions component of SWMU 46-006(g) are discussed in section 3.16.2.

Analytical data for the outfall component of SWMU 46-004(g) are presented in Tables 3.16-4, 3.16-5, and
3.16-6 of the Upper Cafiada del Buey Aggregate Area HIR (LANL 2008, 101803). The sampling locations
and results for inorganic chemicals detected above BVs, organic chemicals detected, and radionuclides
detected or detected above BVs are shown in Figures 3.16-3, 3.16-4, and 3.16-5, respectively, of the
Upper Cafiada del Buey Aggregate Area HIR (LANL 2008, 101803). Arsenic was detected above BV in
one sample; selenium was detected above BV in two samples; nickel was detected above BV in five
samples; cadmium and silver were detected above BVs in six samples; chromium and lead were detected
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above BVs in seven samples; copper and zinc were detected above BVs in eight samples; mercury was
detected above BV in nine samples. Cesium and lithium were detected in seven and six samples,
respectively. Detection limits for antimony, cadmium, mercury, silver, and thallium were above BVs in one
to six samples. Acenaphthene, acenaphthylene, di-n-butylphthalate, dibenzofuran, fluorene,
isopropyltoluene(4-), methylnaphthalene(2-), and naphthalene were detected in one sample; anthracene
and dibenz(a,h)anthracene were detected in two samples; butylbenzylphthalte was detected in three
samples; benzo(a)anthracene, benzo(a)pyrene, benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene,
indeno(1,2,3-cd)pyrene, phenanthrene, and pyrene were detected in four samples; benzo(b)fluoranthene,
bis(2-ethylhexyl)phthalate, and fluoranthene were detected in five samples. Uranium-238 was detected
above BV in four samples; uranium-235 was detected above BV in seven samples; uranium-234 was
detected above BV in eight samples. Radionuclides analyzed by gamma spectroscopy and isotopic
thorium were not detected or were not detected above BVs/FVs.

5.16.5.3 Scope of Activities for SWMU 46-004(g)

Stack emissions associated with SWMU 46-004(g) will be characterized as part of the investigation of
Consolidated Unit 46-004(d2)-99 (section 5.16.3).

Twenty-two samples will be collected from 11 locations in the drainage at and below the

SWMU 46-004(g) outfall (Figure 5.12-2). Samples will be collected from two depths (0 to 0.5 ft and

1 to 2 ft) and analyzed for TAL metals, VOCs, SVOCs, pesticides, PCBs, cyanide, perchlorate, isotopic
uranium, isotopic plutonium, americium-241, isotopic thorium, and gamma spectroscopy. Table 4.0-1
provides a summary of the proposed sampling strategy, locations, depths, and analytical suites.

5.16.6 SWMU 46-004(h), Stack Emissions/Outfall

SWMU 46-004(h) consists of an area of potential surface soil contamination from laboratory stack
emissions at building 46-16 and an industrial outfall pipe discharging from building 46-16 (Figures 5.6-1
and 5.16-1). Experiments with uranium-loaded graphite were conducted in building 46-16 as part of the
Rover Program.

The outfall component of SWMU 46-004(h) consists of a 6-in.-diameter cast-iron pipe that discharged
north of building 46-16 into Cafiada del Buey. Engineering drawings show the building floor drains
discharged to the outfall (LANL 1993, 020952, p. 5-124; Santa Fe Engineering Ltd. 1994, 101839, Figure
2). In 1995, floor drains that discharged to this outfall either were removed from service or were rerouted
to the SWSC plant (LANL 1998, 101808, pp. 78-79).

5.16.6.1 Summary of Previous Investigations for SWMU 46-004(h)

Previous investigations for the stack emissions component of SWMU 46-004(h) are summarized in
section 5.16.1.

For the outfall component of SWMU 46-004(h), one tuff and five soil samples were collected during the
1994 Phase | RFI (Figure 5.6-1) from five locations at and downgradient of the outfall and drainage. One
sample was collected from the outfall, two samples were collected in the drainage downgradient of the
outfall, and two samples were collected from the toe of the slope in Cafiada del Buey. All samples were
analyzed for inorganic chemicals, VOCs, SVOCs, gamma spectroscopy, isotopic thorium, and isotopic
uranium (LANL 1996, 054929, p. 44). Four of the five samples collected were also used to characterize
SWMU 46-004(q) (section 5.22) (LANL 1996, 054929, pp. 44-56). Samples collected and analyses
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requested are presented in Table 3.16-7 of the Upper Cafada del Buey Aggregate Area HIR (LANL 2008,
101803).

5.16.6.2 Summary of Data for SWMU 46-004(h)
Analytical data for the stack emissions component of SWMU 46-006(h) are summarized in section 5.16.2.

Analytical data for the outfall component of SWMU 46-004(h) are presented in Tables 3.16-8, 3.16-9, and
3.16-10 of the Upper Cafiada del Buey Aggregate Area HIR (LANL 2008, 101803). The sampling
locations and results for inorganic chemicals detected above BVs, organic chemical detected, and
radionuclides detected or detected above BVs/FVs are shown in Figures 3.16-6, 3.16-7, and 3.16-8,
respectively, of the Upper Cafiada del Buey Aggregate Area HIR (LANL 2008, 101803). Nickel was
detected above BV in the tuff sample; silver was detected above BV in one soil sample; cadmium was
detected above BV in two soil samples; copper, lead, mercury, and zinc were detected above BVs in the
one tuff sample and in two soil samples. Detection limits for antimony, selenium, and thallium were above
BVs in the tuff sample. Bis(2-ethylhexyl)phthalate was detected in the one tuff sample and in two soil
samples. Uranium-234 and uranium-235 were detected above BVs in one soil sample. Radionuclides
analyzed by gamma spectroscopy and isotopic thorium were not detected or were not detected above
BVs/FVs. VOCs were not detected.

5.16.6.3 Scope of Activities for SWMU 46-004(h)

Stack emissions associated with SWMU 46-004(h) will be characterized as part of Consolidated
Unit 46-004(d2)-99 (section 5.16.3).

Four samples will be collected from two locations below the SWMU 46-004(h) outfall to define nature and
extent of contamination (Figure 5.10-1). Samples will be collected from two depths (0 to 0.5 ft and 1 to

2 ft) and analyzed for TAL metals, VOCs, SVOCs, pesticides, PCBs, cyanide, perchlorate, isotopic
uranium, isotopic plutonium, americium-241, isotopic thorium, and gamma spectroscopy. Table 4.0-1
provides a summary of the proposed sampling strategy, locations, depths, and analytical suites.

SWMUs 46-004(h) and 46-004(q) (section 5.22) discharge to a common drainage. Data obtained from
samples collected from the common segment of the drainage associated with SWMU 46-004(q) will be
used to evaluate SWMU 46-004(h).

5.16.7 AOC C-46-002, Stack Emissions

AOC C-46-002 is potential surface soil contamination associated with a one-time release of uranium-235
from a stack at building 46-31 (Figure 5.16-1). The release occurred in 1960 when a tube associated with
Rover Program activities ruptured in building 46-31 (LANL 1993, 020952, p. 5-186).

5.16.7.1 Summary of Previous Investigations for AOC C-46-002

Phase | RFI activities were conducted at this AOC C-46-002 in 1994 and are summarized in
section 5.16.1.

5.16.7.2 Summary of Data for AOC C-46-002

Section 5.16.2 discusses the analytical data associated with this AOC.
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5.16.7.3 Scope of Activities for AOC C-46-002

Stack emissions associated with AOC C-46-002 will be characterized as part of Consolidated
Unit 46-004(d2)-99 (section 5.16.3).

5.16.8 AOC C-46-003, Stack Emissions

AOC C-46-003 is potential surface soil contamination associated with a one-time release from a stack at
building 46-30 of depleted uranium hexafluoride containing uranium-237 (Figure 5.16-1). The event
occurred in March 1978 and was followed by a series of decontamination and monitoring efforts within
and downwind for building 46-30. Ambient air monitoring conducted after the release showed no detected
levels of uranium-237 (LANL 1993, 020952, pp. 5-186-5-187).

5.16.8.1 Summary of Previous Investigations for AOC C-46-003

Phase | RFI activities were conducted at this AOC C-46-003 in 1994 and are summarized in
section 5.16.1.

5.16.8.2 Summary of Data for AOC C-46-003

Section 5.16.2 discusses analytical data associated with this AOC.

5.16.8.3 Scope of Activities for AOC C-46-003

Stack emissions associated with AOC C-46-003 will be characterized as part of Consolidated
Unit 46-004(d2)-99 (section 5.16.3).

5.17 AOC 46-004(e2), Outfall

AOC 46-004(e2) is the outfall from roof, floor, and sink drains in building 46-42 (Figure 5.12-1). The AOC
outfall consists of a 4-in.-diameter pipe located approximately 50 ft northeast of building 46-42 at the head
of a ditch associated with SWMU 46-006(a) (section 5.33). The outfall is located approximately 3 ft below
the level of the asphalt pavement and is covered by silt and sediment during runoff events. In the
mid-1990s, the floor and sink drains that discharged to this outfall either were removed from service or
were rerouted to the sanitary sewer system. The outfall currently receives stormwater from building 46-42
roof drains (LANL 1998, 101808, pp. 81-82). Building 46-42 was constructed as an equipment checkout
facility and contains electronics and robotics laboratories (LANL 1996, 054929, pp. 128-129).

5.17.1 Summary of Previous Investigations for AOC 46-004(e2)

During the 1994 Phase | RFI, one fill sample was collected from the outfall. The sample was analyzed for
inorganic chemicals, SVOCs, PCBs, pesticides, gamma spectroscopy, and isotopic uranium (LANL 1996,
054929, pp. 129-130). Samples collected and analyses requested are presented in Table 3.17-1 of the
Upper Cafada del Buey Aggregate Area HIR (LANL 2008, 101803). Two additional soil samples

were collected from the ditch below the outfall for the characterization of both AOC 46-004(e2) and
SWMU 46-006(a) (LANL 1996, 054929, pp. 129, 141). Details on sampling and the results for these

two samples are presented in section 5.33 for SWMU 46-006(a).
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5.17.2 Summary of Data for AOC 46-004(e2)

Analytical data are presented in Tables 3.17-2 and 3.17-3 of the Upper Cafiada del Buey Aggregate Area
HIR (LANL 2008, 101803). The sampling locations and results for inorganic chemicals detected above
BVs and organic chemicals detected are shown in Figures 3.14-1 and 3.14-2, respectively, of the Upper
Cafada del Buey Aggregate Area HIR (LANL 2008, 101803). Cadmium, chromium, copper, lead, and
zinc were detected above BVs. The detection limit for silver was above BV. Anthracene,
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, bis(2-ethylhexyl)phthalate, chrysene,
DDE(4,4'-), DDT(4,4'-), endosulfan I, endrin, fluoranthene, methoxychlor(4,4'-), phenanthrene, and
pyrene were detected. Radionuclides were not detected or were not detected above BVs/FVs. PCBs
were not detected.

5.17.3 Scope of Activities for AOC 46-004(e2)

Six samples will be collected from three locations in the drainage at and below the outfall (Figure 5.12-2).
Samples will be collected from two depths (0 to 0.5 ft and 1 to 2 ft) and analyzed for TAL metals, VOCs,
SVOCs, pesticides, PCBs, cyanide, perchlorate, isotopic uranium, isotopic plutonium, americium-241, and
gamma spectroscopy. Table 4.0-1 provides a summary of the proposed sampling strategy, locations,
depths, and analytical suites.

AOC 46-004(e2) and SWMU 46-006(a) (section 5.33) are located within a common drainage. Data
obtained from samples collected from AOC 46-004(e2) will be used to characterize SWMU 46-006(a).

AOC 46-004(e2) and SWMU 46-006(a) (section 5.33) lie within a drainage ditch immediately upgradient
of the discharge point of the SWMU 46-004(c2) outfall (section 5.14). Flow from this ditch enters a
drainage that discharges into Cafiada del Buey. Data obtained from samples collected in the segment of
the drainage below the drainage ditch associated with SWMU 46-004(c2) will be used to evaluate all
three sites.

5.18 SWMU 46-004(f), Outfall

SWMU 46-004(f) is the outfall from an industrial drainline that served rooms 101 through 134 of

building 46-24 (Figure 5.4-1). The outfall consists of a 6-in.-diameter VCP that receives discharges from a
sump, acid sink, several floor and sink drains, and cooling water system (LANL 1993, 020952, p. 5-123).
The outfall pipe discharges to a drain approximately 50 ft east of building 46-24. This drain is part of a
network of drains that discharge to SWSC Canyon at former NPDES-permitted outfall 04A018

(LANL 1993, 020952, pp. 5-122-5-123). Before the outfall was removed from the NPDES permit, all
discharges to the outfall from building 46-24 were ceased (LANL 1999, 064617, p. 2-8). Building 46-24
housed offices, a machine shop, electrical laboratories, and chemical laboratories where fuel rods were
handled (LANL 1993, 020952, p. 5-10).

5.18.1 Summary of Previous Investigations for SWMU 46-004(f)

During the 1994 Phase | RFI, one soil sample was collected from the SWMU 46-004(f) outfall and
analyzed for inorganic chemicals, SVOCs, PCBs, pesticides, gamma spectroscopy, and isotopic uranium.
Samples collected and analyses requested are presented in Table 3.18-1 of the Upper Cafiada del Buey
Aggregate Area HIR (LANL 2008, 101803).
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5.18.2 Summary of Data for SWMU 46-004(f)

Analytical data are presented in Table 3.18-2 of the Upper Cafiada del Buey Aggregate Area HIR
(LANL 2008, 101803). The sampling location and results for inorganic chemicals detected above BVs
are shown in Figure 3.18-1 of the Upper Cafiada del Buey Aggregate Area HIR (LANL 2008, 101803).
Copper, lead, mercury, and zinc were detected above BVs. The detection limit for thallium was above
the BV. SVOCs, PCBs, pesticides, and radionuclides were not detected or were not detected above
BVs/FVs.

5.18.3 Scope of Activities for SWMU 46-004(f)

Eight samples will be collected from four locations: two at the outfall and two below the drain network
discharge point in the drainage to SWSC Canyon (Figure 5.4-2). Samples will be collected from two
depths (0 to 0.5 ft and 1 to 2 ft) and analyzed for TAL metals, VOCs, SVOCs, pesticides, PCBs, cyanide,
perchlorate, isotopic uranium, isotopic plutonium, americium-241, and gamma spectroscopy. Table 4.0-1
provides a summary of the proposed sampling strategy, locations, depths, and analytical suites.

SWMUs 46-004(r) and 46-004(w) (sections 5.23 and 5.28, respectively) are collocated outfalls that
discharge to the same drain network as outfall SWMU 46-004(f). The drain network ultimately discharges
to SWSC Canyon. Data obtained from samples collected in the drainage below the drain network outfall
associated with SWMU 46-004(f) will be used to evaluate all three outfalls.

The drain network and another outfall, SWMU 46-004(t) (section 5.25), both discharge to SWSC Canyon.
Data obtained from samples in the common segment of SWSC Canyon associated with SWMU 46-004(t)
will be used to evaluate SWMU 46-004(f), SWMU 46-004(r), and SWMU 46-004(w).

5.19 AOC 46-004(f2), Outfall

AOC 46-004(f2) is an outfall located approximately 10 ft below the TA-46 perimeter fence near the
northwest corner of building 46-31 (Figure 5.5-1). The outfall consists of a 4-in.-diameter cast-iron pipe
located on the steep slope north of the building. This pipe received effluent from a single floor drain in
room 151B of building 46-31 and discharged into Cafiada del Buey. The floor drain leading to this outfall
was plugged at some time before 1993. Building 46-31 housed test cells with electrical furnaces for
thermal testing of graphite and uranium-235/uranium-238 fuel rods in support of the Rover Program.
Welding experiments involving thorium were also conducted in building 46-31 (LANL 1993, 020952,

pp. 5-11-5-14).

5.19.1 Summary of Previous Investigations for AOC 46-004(f2)

During the 1994 Phase | RFI, three soil and sediment samples were collected from three locations

at AOC 46-004(f2). One sample was collected from the outfall, and two were collected from the drainage
below the outfall. The samples were analyzed for inorganic chemicals, SVOCs, PCBs, pesticides, gamma
spectroscopy, isotopic thorium, and isotopic uranium (LANL 1996, 054929, pp. 135-136). Samples
collected and analyses requested are presented in Table 3.19-1 of the Upper Cafiada del Buey
Aggregate Area HIR (LANL 2008, 101803). Two additional samples were collected downgradient of the
outfall and were used to characterize both AOC 46-004(f2) and SWMU 46-006(d) (LANL 1996, 054929,
pp. 135, 159). Details on sampling and the results for these two samples are presented in section 5.36 for
SWMU 46-006(d).
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5.19.2 Summary of Data for AOC 46-004(f2)

Analytical data are presented in Tables 3.19-2 and 3.19-3 of the Upper Cafiada del Buey Aggregate Area
HIR (LANL 2008, 101803). The sampling locations and results for inorganic chemicals detected above
BVs and organic chemicals detected are shown in Figures 3.19-1 and 3.19-2, respectively, of the

Upper Cafiada del Buey Aggregate Area HIR (LANL 2008, 101803). Copper was detected above BV in
one sediment sample; lead was detected above BV in one soil and one sediment sample; mercury and
zinc were detected above BVs in all three samples. Detection limits for selenium and silver were above
BVs in two and one samples, respectively. Acenaphthene and Aroclor-1260 were detected in one
sediment sample; dieldrin was detected in two sediment samples. Radionuclides were not detected or
were not detected above BVs/FVs.

5.19.3 Scope of Activities for AOC 46-004(f2)

Eighteen samples will be collected from nine locations in the drainage at and below the outfall

(Figure 5.12-2). Samples will be collected approximately every 50 ft from two depths (0 to 0.5 ft and

1 to 2 ft) and analyzed for TAL metals, VOCs, SVOCs, pesticides, PCBs, cyanide, perchlorate, isotopic
uranium, isotopic plutonium, americium-241, isotopic thorium, and gamma spectroscopy. Table 4.0-1
provides a summary of the proposed sampling strategy, locations, depths, and analytical suites.

5.20 SWMU 46-004(m), Outfall

SWMU 46-004(m) is a former NPDES-permitted outfall (04A013) located north of building 46-30

(Figure 5.12-1). The outfall protrudes from a 10-ft-deep bank located north of building 46-30. The

outfall discharged effluent from an industrial drainline in building 46-30 to a ditch at the foot of the bank.
The ditch flows to a storm drain culvert that discharges into Cafiada del Buey (LANL 1996, 054929,

pp. 48-49). Engineering drawings show this industrial drainline received effluent from the roof drains,
laboratory sinks, and floor drains of building 46-30 (LANL 1993, 020952, p. 5-124). Building 46-30 was
constructed as a hydraulics laboratory and contained a high-bay area with a crane, an actuator test area,
and a small machine shop (LANL 1993, 020952, p. 5-7). In December 1995, the outfall was removed from
the NPDES permit (LANL 1999, 064617, p. 2-8). Before the outfall was removed from the NPDES permit,
all discharges to the outfall from building 46-30 were ceased.

5.20.1 Summary of Previous Investigations for SWMU 46-004(m)

During the 1994 Phase | RFI, six soil samples were collected from six locations at SWMU 46-004(m).
Three samples were collected from the outfall; the other three samples were collected from the drainage
downgradient of the storm drain culvert outfall that discharges into Cafiada del Buey. All six samples were
analyzed for inorganic chemicals, SVOCs, gamma spectroscopy, and isotopic uranium. Three samples
were analyzed for PCBs, pesticides, isotopic thorium, and asbestos. Two samples were analyzed for
VOCs. Two of the samples collected from the drainage were used for characterizing SWMU 46-007
(section 5.39). One of the samples collected from the drainage was used for characterizing

SWMU 46-004(g) (section 5.16.5) (ICF Kaiser Engineers 1995, 053452, Exhibit E, p. 3; LANL 1996,
054929, pp. 34, 50, 199). Samples collected and analyses requested are presented in Table 3.20-1 of the
Upper Cafada del Buey Aggregate Area HIR (LANL 2008, 101803).

5.20.2 Summary of Data for SWMU 46-004(m)

Analytical data are presented in Tables 3.20-2 and 3.20-3 of the Upper Cafiada del Buey Aggregate Area
HIR (LANL 2008, 101803). The sampling locations and results for inorganic chemicals detected above

June 2008 34 EP2008-0287



Upper Cafada del Buey Aggregate Area Investigation Work Plan

BVs and organic chemicals detected are shown in Figures 3.12-2 and 3.12-3, respectively, of the Upper
Cafada del Buey Aggregate Area HIR (LANL 2008, 101803). Arsenic, cadmium, calcium, chromium, iron,
nickel and silver were detected above BVs in one sample; lead was detected above BV in two samples;
copper was detected above BV in three samples; mercury and zinc were detected above BVs in four
samples. Cesium and lithium were detected in three samples. The detection limits for antimony, cadmium,
cobalt, silver, and thallium were above BVs in one to five samples. Benzo(a)anthracene and dieldrin were
detected in one sample. Benzo(a)pyrene, benzo(b)fluoranthene, chrysene, and endosulfan Il were
detected in two samples. Phenanthrene was detected in three samples; fluoranthene and pyrene were
detected in four samples. VOCs, PCBs, and asbestos were not detected. Radionuclides were not
detected or were not detected above BVs/FVs.

5.20.3 Scope of Activities for SWMU 46-004(m)

Twenty samples will be collected from 10 locations in the drainage at and below the outfall

(Figure 5.12-2). Samples will be collected approximately every 50 ft from two depths (0 to 0.5 ft and

1 to 2 ft) and analyzed for TAL metals, VOCs, SVOCs, pesticides, PCBs, cyanide, perchlorate, isotopic
uranium, isotopic plutonium, americium-241, isotopic thorium, and gamma spectroscopy. Table 4.0-1
provides a summary of the proposed sampling strategy, locations, depths, and analytical suites.

Runoff or discharge from SWMUs 46-004(b2), 46-004(s), 46-006(f), 46-007, and 46-008(b)

(sections 5.12, 5.24, 5.37, 5.39, and 5.41, respectively) enters the drain network that receives flow from
the SWMU 46-004(m) outfall. This drain network discharges into Cafiada del Buey. Data obtained from
samples collected in the common segment of the drainage below the network outfall associated with
SWMU 46-004(m) will be used to evaluate SWMUs 46-004(b2), 46-004(s), 46-006(f), 46-007, and
46-008(b).

5.21 SWMU 46-004(p), Dry Well

SWMU 46-004(p) is a dry well (no structure number) located at the southwest corner of building 46-1
(Figure 5.12-1). The dry well consists of corrugated metal pipe, approximately 2 ft in diameter x 10 ft in
length, placed vertically in the ground, and covered with a hinged-metal lid. The dry well was originally
constructed for the disposal of alkali-metal wastes but was also used to dispose of other chemical wastes
from building 46-1. Solid pieces of cesium or other alkali metals were discarded in the dry well

(LANL 1993, 020952, p. 5-15). Building 46-1 housed offices, two assembly bays, a machine shop, several
laboratories for the assembly and checkout of electrical components, general laboratories, and a uranium
polishing area (LANL 1993, 020952, p. 5-7).

5.21.1 Summary of Previous Investigations for SWMU 46-004(p)

No sampling has been conducted at this SWMU.

5.21.2 Scope of Activities for SWMU 46-004(p)

Eight samples will be collected from two locations next to the dry well (Figure 5.12-2). Samples will be
collected from four depths (at the base of the well, and 5 ft, 10 ft, and 15 ft below the base of the well) and
analyzed for TAL metals, total cesium, VOCs, SVOCs, cyanide, asbestos, isotopic uranium, isotopic
plutonium, americium-241, and gamma spectroscopy. Table 4.0-1 provides a summary of the proposed
sampling strategy, locations, depths, and analytical suites.
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5.22 SWMU 46-004(q), Outfall

SWMU 46-004(q) is an outfall located north of building 46-58 (Figure 5.6-1). The outfall consists of a
6-in.-diameter cast-iron pipe that discharged into Cafiada del Buey. The source of the discharge to the
outfall is not known (LANL 1993, 020952, pp. 5-124-5-125).

5.22.1 Summary of Previous Investigations for SWMU 46-004(q)

During the 1994 Phase | RFI, one soil sample was collected from the SWMU 46-004(q) outfall and
analyzed for inorganic chemicals, VOCs, SVOCs, gamma spectroscopy, isotopic thorium, and isotopic
uranium (LANL 1996, 054929, pp. 55-57). Samples collected and analyses requested are presented in
Table 3.22-1 of the Upper Cafiada del Buey Aggregate Area HIR (LANL 2008, 101803).

Four samples were also collected within the vicinity of SWMU 46-004(q) for characterizing both
SWMUs 46-004(q) and 46-004(h) (LANL 1996, 054929, pp. 44, 56). Details on sampling and the results
for these four samples are reported for SWMU 46-004(h) in section 5.16.6.

5.22.2 Summary of Data for SWMU 46-004(q)

Analytical data are presented in Tables 3.22-2, 3.22-3, and 3.22-4 of the Upper Cafiada del Buey
Aggregate Area HIR (LANL 2008, 101803). The sampling locations and results for inorganic chemicals
detected above BVs, organic chemical detected, and radionuclides detected or detected above BVs/FVs
are shown in Figures 3.16-6, 3.16-7, and 3.16-8, respectively, of the Upper Cafiada del Buey Aggregate
Area HIR (LANL 2008, 101803). Barium, cadmium, copper, lead, mercury, nickel, silver, and zinc were
detected above BVs. The detection limit for antimony was above BV. Bis(2-ethylhexyl)phthalate was
detected. Uranium-234, uranium-235, and uranium-238 were detected above BVs. Isotopic thorium was
not detected above BV. Radionuclides analyzed by gamma spectroscopy and isotopic thorium were not
detected or were not detected above BVs/FVs. VOCs were not detected.

5.22.3 Scope of Activities for SWMU 46-004(q)

Twenty-two samples will be collected from 11 locations in the drainage at and below the outfall

(Figure 5.10-1). Samples will be collected approximately every 50 ft from two depths (0 to 0.5 ft and

1 to 2 ft) and analyzed for TAL metals, VOCs, SVOCs, pesticides, PCBs, cyanide, perchlorate, isotopic
uranium, isotopic plutonium, americium-241, and gamma spectroscopy. Table 4.0-1 provides a summary
of the proposed sampling strategy, locations, depths, and analytical suites.

SWMU 46-004(g) and SWMU 46-004(h) (section 5.16.6) discharge to a common drainage. Data obtained
from samples collected from the common segment of the drainage associated with SWMU 46-004(q) will
be used to evaluate SWMU 46-004(h).

5.23 SWMU 46-004(r), Outfall

SWMU 46-004(r) is an outfall located south of building 46-24. The outfall serves the west wing of
building 46-24 (Figure 5.4-1). The outfall consists of a 4-in.-diameter cast-iron pipe that discharges to a
drain south of building 46-24, near the northeast corner of a laser laboratory (building 46-76). Discharge
from this outfall flows through a drain network that discharges to SWSC Canyon at former NPDES-
permitted outfall 04A018 (LANL 1993, 020952, pp. 5-122-5-123). The drain network also received
effluent from SWMUs 46-004(f) and 46-004(w) (discussed in sections 5.18 and 5.28). The outfall was
removed from the NPDES permit in December 1995 (LANL 1999, 064617, p. 2-8). The SWMU 46-004(r)
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outfall received effluent from building 46-24 roof drains and sink drains. Building 46-24 housed offices, a
machine shop, electrical laboratories, and chemical laboratories where fuel rods were handled
(LANL 1993, 020952, p. 5-10). Currently, only roof drains from building 46-24 discharge to this outfall.

5.23.1 Summary of Previous Investigations for SWMU 46-004(r)

During the 1994 Phase | RFI, one surface soil sample was collected from this SWMU. The sample was
also used to characterize SWMU 46-004(w). The sampling results of this sample are presented in
section 5.28 for SWMU 46-004(w).

5.23.2 Summary of Data for SWMU 46-004(r)

Data are presented in Tables 3.28-2 and 3.28-3 of the Upper Cafiada del Buey Aggregate Area HIR
(LANL 2008, 101803). The sampling location and detected results are shown in Figures 3.18-1 and
3.28-1 of the Upper Cafada del Buey Aggregate Area HIR (LANL 2008, 101803). Calcium, copper,
and zinc were detected above BVs. Detection limits for cadmium and silver were greater than

BVs. Benzo(b)fluoranthene, bis(2-ethylhexyl)phthalate, fluoranthene, phenanthrene, pyrene,
trichloro-1,2,2-trifluoroethane(1,1,2-), trichloroethane(1,1,1-) (TCA), and trichloroethene (TCE)

were detected. Radionuclides were not detected.

5.23.3 Scope of Activities for SWMU 46-004(r)

Two samples will be collected from the storm grate (Figure 5.4-2). The samples will be collected from two
depths (0 to 0.5 ft and 0.5 to 1 ft) and will be analyzed for TAL metals, VOCs, SVOCs, pesticides, PCBs,
cyanide, perchlorate, isotopic uranium, isotopic plutonium, americium-241, and gamma spectroscopy.
Table 4.0-1 provides a summary of the proposed sampling strategy, locations, depths, and analytical
suites.

SWMUs 46-004(r) and 46-004(w) (section 5.28) are collocated. Data obtained from the samples collected
from SWMU 46-004(r) will be used to evaluate both sites.

Flow from the SWMU 46-004(r) and SWMU 46-004(w) outfalls enters the drain network that receives flow
from the SWMU 46-004(f) outfall (section 5.18). The drain network discharges to SWSC Canyon. Data
obtained from the samples in the drainage below the drain network outfall associated with

SWMU 46-004(f) will be used to evaluate SWMU 46-004(r) and SWMU 46-004(w).

The drain network and another outfall, SWMU 46-004(t) (section 5.25), both discharge to SWSC Canyon.
Data obtained from samples in the common segment of SWSC Canyon associated with SWMU 46-004(t)
will be used to evaluate SWMUs 46-004(f), 46-004(r), and 46-004(w).

5.24 SWMU 46-004(s), Outfall

SWMU 46-004(s) is an outfall located south of building 46-1 (Figure 5.12-1). The outfall received effluent
from floor and roof drains of the south high bay in building 46-1. The outfall consists of a 4-in.-diameter
cast-iron pipe located approximately 20 ft south of building 46-1. The pipe discharged to a drainage ditch
(SWMU 46-007) (see section 5.39) on the south side of building 46-1 (LANL 1993, 020952, p. 5-125).
The drainage ditch leads to a storm drain culvert that discharges into Cafiada del Buey. In 1995, all floor
drains in the south high bay of building 46-1 either were plugged or were rerouted to the SWSC plant.
Currently, roof drains from the south high bay discharge to the storm drainage system and/or daylight
near building 46-1 (LANL 1998, 101808, pp. 76-77). Building 46-1 housed offices, two assembly bays, a
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machine shop, several laboratories for the assembly and checkout of electrical components, general
laboratories, and a uranium polishing area (LANL 1993, 020952, pp. 5-7).

5.24.1 Summary of Previous Investigations for SWMU 46-004(s)

During the 1994 Phase | RFI, three soil samples were collected from three locations at SWMU 46-004(s).
One sample was collected from the outfall; one sample was collected below the outfall; the third sample
was collected from the ditch below the outfall (SWMU 46-007). All samples were analyzed for inorganic
chemicals, SVOCs, PCBs, pesticides, and isotopic uranium. Two samples were also analyzed for VOCs
(LANL 1996, 054929, pp. 62—63). Samples collected and analyses requested are presented in

Table 3.24-1 of the Upper Cafiada del Buey Aggregate Area HIR (LANL 2008, 101803). Two additional
samples were collected in the ditch below the outfall to characterize SWMUs 46-004(s) and 46-007
(LANL 1996, 054929, pp. 62, 199). Details on sampling and the results for these two additional samples
are presented in section 5.39 for SWMU 46-007.

5.24.2 Summary of Data for SWMU 46-004(s)

Analytical data are presented in Tables 3.24-2 and 3.24-3 of the Upper Cafada del Buey Aggregate Area
HIR (LANL 2008, 101803). The sampling locations and results for inorganic chemicals detected above
BVs and organic chemicals detected are shown in Figures 3.12-2 and 3.12-3, respectively, of the
Upper Cafiada del Buey Aggregate Area HIR (LANL 2008, 101803). Cadmium, nickel, and silver

were detected above BVs in one sample; zinc was detected above BV in two samples; copper, lead,
and mercury were detected above BVs in three samples. Cesium was detected in one sample. The
detection limits for thallium were above BV in three samples. Acenaphthene and dibenz(a,h)anthracene
were detected in one sample. Anthracene and benzo(g,h,i)perylene were detected in two samples.
Benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene,
fluoranthene, indeno(1,2,3-cd)pyrene, phenanthrene, and pyrene were detected in all three samples.
Isotopic uranium was not detected or was not detected above BVs. VOCs, PCBs, and pesticides were
not detected.

5.24.3 Scope of Activities for SWMU 46-004(s)

Four samples will be collected from two locations below the outfall (Figure 5.12-2). Samples will be
collected from two depths (0 to 0.5 ft and 1 to 2 ft) and analyzed for TAL metals, VOCs, SVOCs,
pesticides, PCBs, cyanide, perchlorate, isotopic uranium, isotopic plutonium, americium-241, and gamma
spectroscopy. Table 4.0-1 provides a summary of the proposed sampling strategy, locations, depths, and
analytical suites.

Discharge from SWMU 46-004(s) enters a drainage ditch common to SWMU 46-007 (section 5.39). Data
collected from samples at SWMU 46-007 will be used to evaluate SWMU 46-004(s).

Runoff or discharge from this drainage ditch enters the drain network that receives flow from the
SWMU 46-004(m) outfall (section 4.20). This drain network discharges into Cafiada del Buey. Data
obtained from samples collected in the common segment of the drainage below the network outfall
associated with SWMU 46-004(m) will be used to evaluate SWMUs 46-004(s) and 46-007.

5.25 SWMU 46-004(t), Outfall

SWMU 46-004(t) is former NPDES-permitted outfall 04A014 located southeast of building 46-76
(Figure 5.4-1). The outfall received discharge from an industrial drainline in building 46-88 (Figure 5.4-1).
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The outfall is a 4-in.-diameter VCP that discharged approximately 250 ft northeast of building 46-88 on
the west side of SWSC Road (Figure 5.4-1). Effluent from the outfall flowed to a storm drain culvert under
the road and discharged to SWSC Canyon (LANL 1993, 020952, pp. 5-125-5-126). Sink drains in rooms
101 and 102 and all floor drains in room 104 and the high bay of building 46-88 discharged to this outfall
(Santa Fe Engineering Ltd. 1994, 101840, Figures 11 and 12). Outfall 04A014 was removed from the
NPDES permit in July 1995. Before the outfall was removed from the NPDES permit, all discharges from
building 46-88 were ceased. Building 46-88 housed a structural laboratory for testing pressure vessels
associated with the Rover Program. Later, the building was used for process chemistry work to isolate
nonradioactive isotopes of carbon, oxygen, and nitrogen (LANL 1993, 020952, p. 5-126).

5.25.1 Summary of Previous Investigations for SWMU 46-004(t)

No sampling has been conducted at this SWMU.

5.25.2 Scope of Activities for SWMU 46-004(t)

Twenty samples will be collected from 10 locations in the drainage at and below the outfall (Figure 5.4-2).
Samples will be collected approximately every 50 ft from two depths (0 to 0.5 ft and 1 to 2 ft) and
analyzed for TAL metals, VOCs, SVOCs, pesticides, PCBs, cyanide, perchlorate, isotopic uranium,
isotopic plutonium, americium-241, and gamma spectroscopy. Table 4.0-1 provides a summary of the
proposed sampling strategy, locations, depths, and analytical suites.

Six samples will be collected from three locations beneath the drainline where it exits the building and at
joints (Figure 5.4-2). Samples will be collected from two depths (at the base of the line and 5 ft below the
base of the line) and analyzed for TAL metals, VOCs, SVOCs, pesticides, PCBs, cyanide, perchlorate,
isotopic uranium, isotopic plutonium, americium-241, and gamma spectroscopy.

Runoff or discharge from SWMUs 46-004(t), 46-004(f), 46-004(r), 46-004(w), 46-008(g), and 46-009(a)
and AOC C-46-001 (sections 5.18, 5.23, 5.28, 5.45, 5.46, and 5.49, respectively) drains to SWSC
Canyon. Data obtained from samples in the common segment of SWSC Canyon associated with
SWMU 46-004(t) will be used to evaluate these sites.

5.26 SWMU 46-004(u), Outfall

SWMU 46-004(u) is the outfall located north of former building 46-87 (Figure 5.6-1). The outfall consisted
of an 8-in.-diameter cast-iron pipe, located approximately 10 ft north of former building 46-87, that
discharged into Cafada del Buey. This pipe was the overflow pipe for a concrete wet well located in
former building 46-87. The wet well was designed as a deionized-water holding pit and historically
received effluent from a closed-loop cooling water system serving buildings 46-16, 46-25, and 46-31. The
wet well also received effluent from sink drains in building 46-25, which was a battery storage facility and
for small-scale painting activities in support of the Rover Program (LANL 1993, 020952, p. 5-126). By the
early 1990s, the outfall had been plugged and effluent discharged to the wet well was periodically
pumped out and disposed of at the SWSC plant (Santa Fe Engineering Ltd. 1994, 101838, p. 16). By
1998, the building 46-25 drains that discharged to the wet well were removed from service (LANL 1998,
101808, p. 80). Building 46-87 was the pump house for an adjacent cooling tower (former building 46-86)
that housed two wet well systems and mechanical equipment associated with the cooling tower

(LANL 1993, 020952, p. 5-127). Building 46-87 also stored water treatment chemicals (Santa Fe
Engineering Ltd. 1994, 101838, pp. 16-17). Building 46-87 was decontaminated and decommissioned in
December 2001 (LANL 2008, 101882).
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5.26.1 Summary of Previous Investigations for SWMU 46-004(u)

During the 1994 Phase | RFI, one soil sample was collected from the SWMU 46-004(u) outfall and
analyzed for inorganic chemicals, SVOCs, gamma spectroscopy, isotopic thorium, and isotopic uranium.
Samples collected and analyses requested are presented in Table 3.26-1 of the Upper Cafiada del Buey
Aggregate Area HIR (LANL 2008, 101803). During the Phase | RFI, nine additional soil samples were
collected from a drainage below the outfall and used for characterizing SWMUs 46-004(a2), 46-004(u),
46-004(v), and 46-006(d) (LANL 1996, 054929, pp. 68, 75, 100, 159). The sampling results of these nine
samples are presented in section 5.10 for SWMU 46-004(a2).

5.26.2 Summary of Data for SWMU 46-004(u)

Analytical data are presented in Table 3.26-2 of the Upper Cafiada del Buey Aggregate Area HIR

(LANL 2008, 101803). The sampling location and results for inorganic chemicals detected above BVs are
shown in Figure 3.16-6 of the Upper Cafiada del Buey Aggregate Area HIR (LANL 2008, 101803).
Copper, mercury, and zinc were detected above BVs. The detection limit for thallium was above BV.
SVOCs were not detected. Radionuclides were not detected or were not detected above FVs/BVs.

5.26.3 Scope of Activities for SWMU 46-004(u)

Twenty-four samples will be collected from 12 locations in the drainage at and below the outfall

(Figure 5.10-1). Samples will be collected approximately every 50 ft from two depths (0 to 0.5 ft and

1 to 2 ft) and analyzed for TAL metals, VOCs, SVOCs, pesticides, PCBs, cyanide, perchlorate, isotopic
uranium, isotopic plutonium, americium-241, isotopic thorium, and gamma spectroscopy. Table 4.0-1
provides a summary of the proposed sampling strategy, locations, depths, and analytical suites.

SWMUs 46-004(u), 46-004(a2), 46-004(v), and 46-004(x) (sections 5.10, 5.27, and 5.29, respectively)
discharge to a common drainage in Cafiada del Buey. Data obtained from samples collected from within
the common segment of the drainage associated with SWMU 46-004(u) will be used to evaluate all four
sites.

5.27 SWMU 46-004(v), Outfall

SWMU 46-004(v) is the outfall for the industrial drainlines from former building 46-87 (Figure 5.6-1).

The outfall consists of a 6-in.-diameter cast-iron pipe located approximately 20 ft north of former

building 46-87. Floor and roof drains from building 46-87 discharged to this outfall. Effluent from the
outfall discharged into Cafiada del Buey. By the early 1990s, the floor drains that discharged to this outfall
had been plugged (Santa Fe Engineering Ltd. 1994, 101838, Figure 9). Building 46-87 was the pump
house for an adjacent cooling tower (former building 46-86) that housed two wet well systems and
mechanical equipment associated with the cooling tower (LANL 1993, 020952, p. 5-127). This building
was also used to store water treatment chemicals (Santa Fe Engineering Ltd. 1994, 101838, pp. 16-17).
Building 46-87 was decontaminated and decommissioned in December 2001 (LANL 2008, 101882).

5.27.1 Summary of Previous Investigations for SWMU 46-004(v)

During the 1994 Phase | RFI, one soil sample was collected from the SWMU 46-004(v) outfall and
analyzed for metals, SVOCs, gamma spectroscopy, isotopic thorium, and isotopic uranium. Samples
collected and analyses requested are presented in Table 3.27-1 of the Upper Cafiada del Buey
Aggregate Area HIR (LANL 2008, 101803). During the Phase | RFI, nine additional soil samples were
collected from a drainage below the outfall and used to characterize SWMUs 46-004(a2), 46-004(u),
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46-004(v), and 46-006(d) (LANL 1996, 054929, pp. 68, 75, 100, 159). The sampling results of these nine
samples are presented in section 5.10 for SWMU 46-004(a2).

5.27.2 Summary of Data for SWMU 46-004(v)

Analytical data are presented in Tables 3.27-2 and 3.27-3 of the Upper Cafiada del Buey Aggregate Area
HIR (LANL 2008, 101803). The sampling locations and results for organic chemicals detected are shown
in Figure 3.16-7 of the Upper Cafiada del Buey Aggregate Area HIR (LANL 2008, 101803). The detection
limits for mercury and thallium were above BVs. Benzo(a)anthracene, chrysene, fluoranthene,
phenanthrene, and pyrene were detected. Radionuclides were not detected or were not detected above
BVs/FVs.

5.27.3 Scope of Activities for SWMU 46-004(v)

Four samples will be collected from two locations in the drainage at and below the outfall (Figure 5.10-1).
Samples will be collected from two depths (0 to 0.5 ft and 1 to 2 ft) and analyzed for TAL metals, VOCs,
SVOCs, pesticides, PCBs, cyanide, perchlorate, isotopic uranium, isotopic plutonium, americium-241,
isotopic thorium, and gamma spectroscopy. Table 4.0-1 provides a summary of the proposed sampling
strategy, locations, depths, and analytical suites.

SWMUs 46-004(u), 46-004(a2), 46-004(v), and 46-004(x) (sections 5.10, 5.27, and 5.29) discharge to a
common drainage in Cafiada del Buey. Data obtained from samples collected from within the common
segment of the drainage associated with SWMU 46-004(u) will be used to evaluate all four sites.

5.28 SWMU 46-004(w), Outfall

SWMU 46-004(w) is an outfall located south of building 46-24 (Figure 5.4-1). The outfall served a sink
drain in building 46-59. The outfall is a 2-in.-diameter cast-iron pipe that discharged to a drain south of
building 46-24, near the northeast corner of a laser laboratory (building 46-76). This drain also received
effluent from the SWMU 46-004(r) outfall and was part of a network of drains that discharged to

SWSC Canyon at former NPDES-permitted outfall 04A018 (LANL 1993, 020952, pp. 5-122-5-123). The
outfall was removed from the NPDES permit in December 1995 (LANL 1999, 064617, p. 2-8). Before the
outfall was removed from the NPDES permit, all discharges to the outfall from building 46-59 were
ceased. Building 46-59 was used for hydraulic and structural testing of components in support of the
Rover Program.

5.28.1 Summary of Previous Investigations for SWMU 46-004(w)

During the 1994 Phase | RFI, one soil sample was collected from the SWMU 46-004(w) outfall and
analyzed for inorganic chemicals, VOCs, SVOCs, PCBs, gamma spectroscopy, and isotopic uranium.
Samples collected and analyses requested are presented in Table 3.28-1 of the Upper Cafiada del Buey
Aggregate Area HIR (LANL 2008, 101803). This sample was also used to characterize SWMU 46-004(r)
(section 5.23).

5.28.2 Summary of Data for SWMU 46-004(w)

Analytical data are presented in Tables 3.28-2 and 3.28-3 of the Upper Cafiada del Buey Aggregate Area
HIR (LANL 2008, 101803). The sampling location and results for inorganic chemicals detected above BVs
and organic chemicals detected are shown in Figures 3.18-1 and 3.28-1, respectively, of the Upper
Cafnada del Buey Aggregate Area HIR (LANL 2008, 101803). Calcium, copper, and zinc were detected

EP2008-0287 41 June 2008



Upper Cafiada del Buey Aggregate Area Investigation Work Plan

above BVs. Detection limits for cadmium and silver were above BVs. Benzo(b)fluoranthene,
bis(2-ethylhexyl)phthalate, fluoranthene, phenanthrene, pyrene, trichloro-1,2,2-trifluoroethane(1,1,2-),
TCA, and TCE were detected. PCBs were not detected. Radionuclides were not detected or were not
detected above BVs/FVs.

5.28.3 Scope of Activities for SWMU 46-004(w)

SWMUs 46-004(w) and 46-004(r) (section 5.23) are collocated outfalls. Data obtained from the samples
collected from SWMU 46-004(r) will be used to evaluate both sites. Section 5.23 describes the sampling
strategy for SWMU 46-004(r).

Flow from the SWMU 46-004(w) and SWMU 46-004(r) outfalls enters the drain network that receives flow
from the SWMU 46-004(f) outfall (section 5.18). The drain network ultimately discharges to

SWSC Canyon. Data obtained from the samples in the drainage below the drain network outfall
associated with SWMU 46-004(f) will be used to evaluate these sites.

The drain network and another outfall, SWMU 46-004(t) (section 5.25), both discharge to SWSC Canyon.
Data obtained from samples in the common segment of SWSC Canyon associated with SWMU 46-004(t)
will be used to evaluate SWMU 46-004(f), SWMU 46-004(r), and SWMU 46-004(w).

5.29 SWMU 46-004(x), Outfall

SWMU 46-004(x) is an outfall located approximately 30 ft northeast of building 46-31 (Figure 5.5-1). The
outfall consists of a 6-in.-diameter pipe that received effluent from roof drains in building 46-31

(LANL 1993, 020952, p. 5-127). The outfall discharges into Cafiada del Buey (LANL 1993, 020952,

p. 5-127). The pipe extends approximately 1 ft beyond the steep canyon slope and discharges to a

1- to 2-ft-wide drainage that stretches to the toe of the slope (LANL 1996, 054929, p. 81). Building 46-31
housed test cells with electrical furnaces for thermal testing of graphite and uranium-235/uranium-238 fuel
rods in support of the Rover Program. Welding experiments involving thorium were also conducted in
building 46-31 (LANL 1993, 020952, pp. 5-11-5-14).

5.29.1 Summary of Previous Investigations for SWMU 46-004(x)

During the 1994 Phase | RFI, seven soil samples were collected from seven locations at

SWMU 46-004(x). One sample was collected from the outfall, and two samples were collected below the
outfall. Four samples were collected from four locations in the drainage below the outfall. All samples
were analyzed for inorganic chemicals, VOCs, SVOCs, PCBs, pesticides, gamma spectroscopy, isotopic
plutonium, isotopic thorium, and isotopic uranium. Samples collected and analyses requested are
presented in Table 3.29-1 of the Upper Cafiada del Buey Aggregate Area HIR (LANL 2008, 101803).

5.29.2 Summary of Data for SWMU 46-004(x)

Analytical data are presented in Tables 3.29-2, 3.29-3, and 3.29-4 of the Upper Cafada del Buey
Aggregate Area HIR (LANL 2008, 101803). The sampling locations and results for inorganic chemicals
detected above BVs, organic chemicals detected, and radionuclide detected or detected above BVs/FVs
are shown in Figures 3.19-1, 3.19-2, and 3.29-1, respectively, of the Upper Cafiada del Buey Aggregate
Area HIR (LANL 2008, 101803). Calcium, lead, and mercury were detected above BVs in one sample;
cadmium was detected above BV in two samples; copper and zinc were detected above BVs in three
samples. Detection limits for antimony, cadmium, mercury, and thallium were above BVs in one to seven
samples. Acenaphthylene, acetone, benzo(k)fluoranthene, bis(2-ethylhexyl)phthalate,
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methylnaphthalene(2-), and methylphenol(4-) were detected in one sample. Acenaphthene, DDE(4,4'-),
dibenzofuran, fluorene, heptachlor epoxide, and naphthalene were detected in two samples. Anthracene,
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, endrin aldehyde,
indeno(1,2,3-cd)pyrene, and phenanthrene were detected in three samples. Chrysene was detected in
four samples. Fluoranthene and pyrene were detected in five samples. Plutonium-238 was detected
above FV in one sample. Radionuclides analyzed by gamma spectroscopy, isotopic thorium, and isotopic
uranium were not detected or were not detected above BVs/FVs. PCBs were not detected.

5.29.3 Scope of Activities for SWMU 46-004(x)

Ten samples will be collected from five locations in the drainage at and below the outfall (Figure 5.10-1).
Samples will be collected approximately every 50 ft from two depths (0 to 0.5 ft and 1 to 2 ft) and
analyzed for TAL metals, VOCs, SVOCs, pesticides, PCBs, cyanide, perchlorate, isotopic uranium,
isotopic plutonium, americium-241, isotopic thorium, and gamma spectroscopy. Table 4.0-1 provides a
summary of the proposed sampling strategy, locations, depths, and analytical suites.

SWMUs 46-004(u), 46-004(a2), 46-004(v), and 46-004(x) (sections 5.10, 5.27, and 5.29) discharge to a
common drainage in Cafiada del Buey. Data obtained from samples collected from within the common
segment of the drainage associated with SWMU 46-004(u) will be used to evaluate all four sites.

5.30 SWMU 46-004(y), Outfall

SWMU 46-004(y) is a former NPDES-permitted outfall (03A043) located approximately 20 ft north of
building 46-31 (Figure 5.5-1). The outfall received blowdown from a cooling tower in building 46-31

and effluent from the building’s floor, roof drains, and laboratory sinks. This outfall consisted of a
6-in.-diameter cast-iron pipe that discharged into Cafiada del Buey (LANL 1993, 020952, p. 5-127).
Before 1996, the outfall pipe to the canyon was removed, the roof drains were rerouted to new storm
drains that discharge to the north side of building 46-31, and all floor and sink drains discharging to this
outfall were rerouted to the SWSC plant (Santa Fe Engineering Ltd. 1994, 101839, Figure 2). In

July 1996, the outfall was removed from the NPDES permit (LANL 1999, 064617, p. 2-8).

5.30.1 Summary of Previous Investigations for SWMU 46-004(y)

During the 1994 Phase | RFI, six soil samples were collected from five locations at SWMU 46-004(y).
One sample was collected from the outfall; two samples were collected just below the outfall; two samples
were collected from one location in the drainage; and one sample was collected near the bottom of the
drainage at the toe of the slope. All six samples were analyzed for inorganic chemicals, SVOCs, PCBs,
gamma spectroscopy, isotopic plutonium, isotopic thorium, and isotopic uranium. Five samples were also
analyzed for VOCs. Samples collected and analyses requested are presented in Table 3.30-1 of the
Upper Cafada del Buey Aggregate Area HIR (LANL 2008, 101803).

5.30.2 Summary of Data for SWMU 46-004(y)

Analytical data are presented in Tables 3.30-2, 3.30-3, and 3.30-4 of the Upper Cafiada del Buey
Aggregate Area HIR (LANL 2008, 101803). The sampling locations and results for inorganic chemicals
detected above BVs, organic chemicals detected, and radionuclides detected or detected above BVs/FVs
are shown in Figures 3.19-1, 3.19-2, and 3.29-1, respectively, of the Upper Cafiada del Buey Aggregate
Area HIR (LANL 2008, 101803). Nickel was detected above BV in one sample; lead was detected above
BV in two samples; copper was detected above BV in four samples; mercury and zinc were detected
above BVs in six samples. Detection limits for cadmium, silver, and thallium were above BVs for one to
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three samples. Anthracene, benzo(a)pyrene, benzo(b)fluoranthene, chrysene, indeno(1,2,3-cd)pyrene
and trichlorofluoromethane were detected in one sample. Benzo(a)anthracene was detected in two
samples. Fluoranthene, phenanthrene, and pyrene were detected in three samples. Methylene chloride
was detected in five samples. Uranium-234 was detected above BV in one sample. Radionuclides
analyzed by gamma spectroscopy, isotopic plutonium, and isotopic thorium were not detected or were not
detected above BVs/FVs. PCBs were not detected.

5.30.3 Scope of Activities for SWMU 46-004(y)

Sixteen samples will be collected from eight locations in the drainage at and below the outfall

(Figure 5.12-2). Samples will be collected approximately every 50 ft from two depths (0 to 0.5 ft and

1 to 2 ft) and analyzed for TAL metals, VOCs, SVOCs, pesticides, PCBs, cyanide, perchlorate, isotopic
uranium, isotopic plutonium, americium-241, isotopic thorium, and gamma spectroscopy. Table 4.0-1
provides a summary of the proposed sampling strategy, locations, depths, and analytical suites.

5.31 SWMU 46-004(z), Outfall

SWMU 46-004(z) is an outfall located approximately 20 ft northwest of building 46-31 (Figure 5.5-1).
The outfall receives stormwater discharge from two roof drains at building 46-31. Previously, the outfall
also served the floor drains for rooms 160 through 172 of building 46-31. This outfall consists of a
6-in.-diameter cast-iron pipe that discharges into Cafiada del Buey (LANL 1993, 020952, p. 5-128).
The floor drains leading to this outfall were rerouted to the SWSC plant at some time before 1993
(LANL 1996, 054929, p. 94).

5.31.1 Summary of Previous Investigations for SWMU 46-004(z)

During the 1994 Phase | RFI, 11 soil samples were collected from eight locations at SWMU 46-004(z).
Because a concrete pad lies beneath the discharge pipe, samples were not collected directly beneath the
outfall. Three samples were collected from two locations at the bottom of the drainage. The remaining
eight samples were collected from six locations in the three drainages that diverge at the toe of the slope.
Ten samples were analyzed for inorganic chemicals, SVOCs, PCBs, pesticides, gamma spectroscopy,
isotopic plutonium, isotopic thorium, and isotopic uranium. Six samples were also analyzed for VOCs.
One sample was analyzed for inorganic chemicals only. Samples collected and analyses requested are
presented in Table 3.31-1 of the Upper Cafiada del Buey Aggregate Area HIR (LANL 2008, 101803). One
sample was also used to characterize SWMU 46-004(b) (LANL 1996, 054929, p. 28).

5.31.2 Summary of Data for SWMU 46-004(z)

Analytical data are presented in Tables 3.31-2 and 3.31-3 of the Upper Cafiada del Buey Aggregate Area
HIR (LANL 2008, 101803). The sampling locations and results for inorganic chemicals detected above
BVs and radionuclides detected or detected above BVs/FVs are shown in Figures 3.19-1 and 3.29-1,
respectively, of the Upper Cafiada del Buey Aggregate Area HIR (LANL 2008, 101803). Calcium, nickel,
and zinc were detected above BVs in one sample. Mercury was detected above BV in 10 samples.
Cesium-137 and plutonium-239/240 were detected in one and two samples, respectively. Isotopic thorium
and isotopic uranium were not detected or were not detected above BVs. VOCs, SVOCs, PCBs, and
pesticides were not detected.
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5.31.3 Scope of Activities for SWMU 46-004(z)

Sixteen samples will be collected from eight locations in the drainage at and below the outfall

(Figure 5.12-2). Samples will be collected approximately every 50 ft from two depths (0 to 0.5 ft and

1 to 2 ft) and analyzed for TAL metals, VOCs, SVOCs, pesticides, PCBs, cyanide, perchlorate, isotopic
uranium, isotopic plutonium, americium-241, isotopic thorium, and gamma spectroscopy. Table 4.0-1
provides a summary of the proposed sampling strategy, locations, depths, and analytical suites.

5.32 SWMU 46-005, Surface Impoundments

SWMU 46-005 consists of two surface impoundments (structures 46-170 and 46-171) and the associated
drainlines that connected the impoundments to buildings 46-158, 46-226, and 46-251 (Figure 5.8-1). The
impoundment system was constructed in the late 1970s. From 1980 to 1987, the impoundments
contained salt brine and were associated with solar-energy experiments. During this time period, there is
no evidence that anything other than salt brine was introduced into the impoundments. In 1982, one of
the impoundments leaked for approximately 30 days, losing approximately 10,000 to 20,000 kg of sodium
chloride. In 1987, the brine was drained and disposed of by a salt disposal company (LANL 1990,
007513, p. 212). After the sanitary waste line from buildings 46-158, 46-226, and 46-251 was
disconnected from an on-site septic system [SWMU 46-003(g)], it was connected to the uppermost
surface impoundment (structure 46-170). The upper impoundment (structure 46-170) has an overflow
drain to the lower impoundment (46-171), which in turn has an overflow line to former NPDES-permitted
outfall SSS12S that discharged to SWSC Canyon (LANL 1993, 020952, p. 5-56). In the early 1990s, the
SWMU 46-005 impoundments were taken out of service, and the sanitary waste line to the
impoundments was rerouted to the SWSC plant (LANL 1996, 101818). The outfall was removed from the
NPDES permit before 1994 (LANL 1999, 064617, p. 2-8). Building 46-158 houses facilities for laser-
induced chemistry experiments (LANL 1993, 020952, pp. 5-13-5-54).

5.32.1 Summary of Previous Investigations for SWMU 46-005

No sampling has been conducted at this SWMU.

5.32.2 Scope of Activities for SWMU 46-005

Eight samples will be collected from four locations beneath the drainlines, and two samples will be
collected from one location at the outfall (Figure 5.8-2). Samples will be collected from two depths (0 to
0.5 ft and 2 to 3 ft) and analyzed for TAL metals, total cesium, VOCs, SVOCs, pesticides, PCBs, nitrate,
cyanide, perchlorate, isotopic uranium, isotopic plutonium, americium-241, and gamma spectroscopy.
Table 4.0-1 provides a summary of the proposed sampling strategy, locations, depths, and analytical
suites.

Fourteen samples will be collected from seven locations within and next to the surface impoundments
(Figure 5.8-2). Samples will be collected from two depths (at the base of the impoundment and 5 ft below
the impoundment) and analyzed for TAL metals, total cesium, VOCs, SVOCSs, pesticides, PCBs, nitrate,
cyanide, perchlorate, isotopic uranium, isotopic plutonium, americium-241, and gamma spectroscopy.

Four samples will be collected from two locations in the drainage below the outfall of the surface
impoundment (Figure 5.8-2). Samples will be collected from two depths (0 to 0.5 ft and 1 to 2 ft) and
analyzed for TAL metals, total cesium, VOCs, SVOCs, pesticides, PCBs, nitrate, cyanide, perchlorate,
isotopic uranium, isotopic plutonium, americium-241, and gamma spectroscopy.
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5.33 SWMU 46-006(a), Potential Soil Contamination

SWMU 46-006(a) is a 70-ft x 100-ft area located at the north end of the parking lot between

buildings 46-1 and 46-42 (Figure 5.12-1). The area is paved and drains to an adjacent ditch on the north
side of the area. The ditch is approximately 5 ft deep and 10 to 15-ft wide and drains through a storm
drain culvert into Cafiada del Buey. A 1986 site visit of the area noted fifteen 55-gal. drums containing
dielectric oil were stored on the pavement. Some of the drums were leaking, and oil had migrated into a
ditch next to the pad (LANL 1996, 054929, p. 140).

5.33.1 Summary of Previous Investigations for SWMU 46-006(a)

In 1989, three soil samples were collected from three locations, one on the side of the adjacent ditch and
two below it. Samples were analyzed for inorganic chemicals, VOCs, PCBs, pesticides, radionuclides,
and HE (LANL 1993, 020952, pp. 5-82-5-83). Data for the 1989 sampling event are not presented in this
report but are summarized in the OU 1140 work plan (LANL 1993, 020952, pp. 5-84-5-85).

During the 1994 Phase | RFI, two soil samples were collected from two locations in the ditch next to
SWMU 46-006(a). Both samples were analyzed for inorganic chemicals, SVOCs, PCBs, pesticides,
gamma spectroscopy, isotopic thorium, and isotopic uranium. One sample was also analyzed for VOCs.
Samples collected and analyses requested are presented in Table 3.33-1 of the Upper Cafiada del Buey
Aggregate Area HIR (LANL 2008, 101803). These two samples were also used to characterize

AOC 46-004(e2) (section 5.17) (LANL 1996, 054929, pp. 129, 140-142). Three additional samples

were collected in a cluster at the eastern end of the ditch near the storm drain culvert that discharges into
Cafada del Buey. These three samples were also used to characterize both SWMUs 46-006(a) and
46-004(c2). The data for these samples are reported in section 5.14 (LANL 1996, 054929, pp. 121, 141).

5.33.2 Summary of Data for SWMU 46-006(a)

Analytical data from the 1994 Phase | RFI are presented in Tables 3.33-2 and 3.33-3 of the

Upper Cafada del Buey Aggregate Area HIR (LANL 2008, 101803). The sampling locations and results
for inorganic chemicals detected above BVs and organic chemicals detected are shown in Figures 3.14-1
and 3.14-2, respectively, of the Upper Cafiada del Buey Aggregate Area HIR (LANL 2008, 101803).
Copper, lead, and zinc were detected above BVs in both samples. Detection limits for cadmium and silver
were above BVs in both samples. DDE(4,4'-), dieldrin, and endrin aldehyde were detected in one sample.
Anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, chrysene, DDT(4,4'-),
endosulfan I, endrin, fluoranthene, methoxychlor(4,4'-), phenanthrene, and pyrene were detected in both
samples. VOCs and PCBs were not detected. Radionuclides were not detected or were not detected
above BVs/FVs.

5.33.3 Scope of Activities for SWMU 46-006(a)

SWMU 46-006(a) and AOC 46-004(e2) are located within a common drainage. Data obtained from
samples collected from AOC 46-004(e2) (section 5.17) will be used to characterize both sites.
Section 5.17 describes the sampling strategy for SWMU 46-004(e2).

AOC 46-004(e2) and SWMU 46-006(a) lie within a drainage ditch immediately upgradient of the
discharge point of the SWMU 46-004(c2) outfall (section 5.14). Flow from this ditch enters a drainage that
discharges into Cafiada del Buey. Data obtained from samples collected in the segment of the drainage
below the drainage ditch associated with SWMU 46-004(c2) will be used to evaluate all three sites.
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5.34 SWMU 46-006(b), Former Storage Shed

SWMU 46-006(b) is the site of a former storage shed (structure 46-197) located approximately 40 ft north
of the Laser Isotope Support Facility (building 46-41) (Figure 5.2-1). The shed was approximately 40 ft
long x 8 ft wide, constructed of plywood on three sides (the north side was open) with a sheet-metal roof.
The shed was used for short-term storage of oil drums, vacuum pumps, optical tables, other laboratory
equipment, and electrical equipment with PCB-containing oil. The shed was installed sometime before
1977 and removed in 1990 (LANL 1993, 020952, p. 5-77). The site of the shed is paved with asphalt and
slopes toward a storm drain to the southeast. During a 1986 site visit of the area, oil was observed to be
leaking from under the back of the shed. In addition, an oil spill was observed east of the shed, and
discolored soil was observed at the storm drain outfall (LANL 1993, 020952, p. 5-77).

5.34.1 Summary of Previous Investigations for SWMU 46-006(b)

During the 1994 Phase | RFI, five soil and fill samples were collected from five locations at

SWMU 46-006(b). Two samples were collected from the footprint of the storage shed; one sample was
collected in the drainage below the shed; and two samples were collected from the storm drain outfall. All
samples were analyzed for inorganic chemicals, SVOCs, PCBs, gamma spectroscopy, and isotopic
uranium. Two of the samples were also analyzed for isotopic thorium. Samples collected and analyses
requested are presented in Table 3.34-1 of the Upper Cafada del Buey Aggregate Area HIR (LANL 2008,
101803).

5.34.2 Summary of Data for SWMU 46-006(b)

Analytical data are presented in Tables 3.34-2, 3.34-3, and 3.34-4 of the Upper Cafiada del Buey
Aggregate Area HIR (LANL 2008, 101803). The sampling locations and results for inorganic chemicals
detected above BVs, organic chemicals detected, and radionuclides detected or detected above BVs/FVs
are shown in Figures 3.34-1, 3.34-2, and 3.34-3, respectively, of the Upper Cafiada del Buey Aggregate
Area HIR (LANL 2008, 101803). Lead was detected above BV in one soil sample; zinc was detected
above BV in two soil samples. Detection limits for cadmium and silver were above BVs in all five samples.
Benzo(a)anthracene, benzo(b)fluoranthene, bis(2-ethylhexyl)phthalate, chrysene, fluoranthene, and
phenanthrene were detected in one soil sample. Pyrene was detected in two soil samples. Uranium-235
was detected above BV in one soil sample. Radionuclides analyzed by gamma spectroscopy and isotopic
thorium were not detected or were not detected above BVs/FVs. PCBs were not detected.

5.34.3 Scope of Activities for SWMU 46-006(b)

Four samples will be collected from two locations at the former shed location (Figure 5.2-2). Samples will
be biased to stains/cracks in the pavement and collected from two depths (0 to 0.5 ft and 3 to 4 ft beneath
the asphalt). Samples will be analyzed for TAL metals, VOCs, SVOCs, TPH, pesticides, PCBs, cyanide,
perchlorate, isotopic uranium, isotopic plutonium, americium-241, isotopic thorium, and gamma
spectroscopy. Table 4.0-1 provides a summary of the proposed sampling strategy, locations, depths, and
analytical suites.

Six samples will be collected from three locations downgradient of the former storage area, two near the
storage area and one approximately 90 ft southeast at the storm drain outfall (Figure 5.2-2). Samples will
be collected from two depths (0 to 0.5 ft and 1 to 2 ft) and analyzed for TAL metals, VOCs, SVOCs, TPH,
pesticides, PCBs, cyanide, perchlorate, isotopic uranium, isotopic plutonium, americium-241, isotopic
thorium, and gamma spectroscopy.
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5.35 SWMU 46-006(c), Storage Area

SWMU 46-006(c) is a paved 15-ft x 30-ft storage area located between the northeast corner of

building 46-158 and the southeast side of building 46-208 (Figure 5.8-1). Some of the pavement is
stained. The area is currently used to store laboratory equipment and supplies. Asphalt curbing directs
runoff into a storm drain discharging to SWSC Canyon. During a 1986 site visit, drums were leaking, and
oil was noted to be draining into the storm drain. The drums were removed before 1994 (LANL 1993,
020952, pp. 5-77-5-78, 5-104).

5.35.1 Summary of Previous Investigations for SWMU 46-006(c)

During the 1994 Phase | RFI, six soil, sediment, and tuff samples were collected from four locations at
SWMU 46-006(c). Two soil samples were collected from a drainage ditch below the paved area; one
sediment sample was collected on the slope of the canyon; one sediment and two tuff samples were
collected from one location in the drainage at the toe of the slope. All samples were analyzed for
inorganic chemicals. The two soil samples from the drainage below the paved area were also analyzed
for SVOCs and PCBs. The four sediment and tuff samples collected from the drainage below the outfall
were analyzed for gamma spectroscopy, isotopic thorium, and isotopic uranium. Samples collected and
analyses requested are presented in Table 3.35-1 of the Upper Cafiada del Buey Aggregate Area HIR
(LANL 2008, 101803).

5.35.2 Summary of Data for SWMU 46-006(c)

Analytical data are presented in Tables 3.35-2 and 3.35-3 of the Upper Cafiada del Buey Aggregate Area
HIR (LANL 2008, 101803). The sampling locations and results for inorganic chemicals detected above
BVs and organic chemical detected are shown in Figures 3.35-1 and 3.35-2, respectively, of the Upper
Cafnada del Buey Aggregate Area HIR (LANL 2008, 101803). Chromium, magnesium, and vanadium
were detected above BVs in one tuff sample; copper was detected above BV in one soil sample;
aluminum, barium, and calcium were detected above BVs in two tuff samples; lead was detected above
BV in two soil samples; zinc was detected above BVs in two soil and one sediment sample; mercury was
detected above BV in all six samples. Detection limits for selenium and thallium were above BVs in four
samples. Bis(2-ethylhexyl)phthalate was detected in the two soil samples. PCBs were not detected.
Radionuclides were not detected or were not detected above BVs/FVs. PCBs were not detected.

5.35.3 Scope of Activities for SWMU 46-006(c)

Four samples will be collected from two locations (Figure 5.8-2). Samples will be biased to stains/cracks
in the pavement and will collected from two depths (0 to 0.5 ft and 3 to 4 ft beneath the asphalt). Samples
will be analyzed for TAL metals, VOCs, SVOCs, TPH, pesticides, PCBs, cyanide, perchlorate, isotopic
uranium, isotopic plutonium, americium-241, isotopic thorium, and gamma spectroscopy. Table 4.0-1
provides a summary of the proposed sampling strategy, locations, depths, and analytical suites.

Fourteen samples will be collected from seven locations downgradient of SWMU 46-006(c) (Figure 5.8-2).
Samples will be collected from two depths (0 to 0.5 ft and 1 to 2 ft) and analyzed for TAL metals, VOCs,
SVOCs, TPH, pesticides, PCBs, cyanide, perchlorate, isotopic uranium, isotopic plutonium,
americium-241, isotopic thorium, and gamma spectroscopy.
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5.36 SWMU 46-006(d), Potential Soil Contamination

SWMU 46-006(d) is an area of potential soil contamination located on the north side of building 46-31
(Figure 5.5-1). The area is approximately 50 ft x 300 ft. Oils and possibly other materials had spilled in the
area. Engineering drawings show a drain from room 111A also discharged to this SWMU. The area is
level near building 46-31 but drops steeply towards the TA-46 northern perimeter fence and into

Cafada del Buey. During a 1986 site visit, 55-gal. drums, cans, rusty chemical storage containers, and a
thick layer of oil were observed on the slope (LANL 1993, 020952, p. 5-78). With the exception of two
asphalt-paved delivery and parking areas located at the eastern and western boundaries of the SWMU,
most of the area is unpaved. SWMUs 46-004(a), 46-004(b), and 46-004(c) are located within

SWMU 46-006(d), and drainages that flow into Cafiada del Buey, north of TA-46 perimeter fence,

receive runoff from SWMU 46-006(d).

5.36.1 Summary of Previous Investigations for SWMU 46-006(d)

In 1989, six soil samples were collected from six soil-stained locations at SWMU 46-006(d) and analyzed
for inorganic chemicals, VOCs, SVOCs, pesticides, and radionuclides. Data for the 1989 sampling event
are not presented in this report but are summarized in the OU 1140 work plan (LANL 1993, 020952,

pp. 5-85-5-88).

During the 1994 Phase | RFI, 23 soil, sediment, fill, and tuff samples were collected from 17 locations at
SWMU 46-006(d). Twelve samples were collected from within the SWMU boundary and from the area
extending to building 46-58; seven samples were collected from five drainages behind building 46-31 that
slope into Cafada del Buey; four samples were collected from the drainage behind building 46-58 that
slopes into Cafada del Buey. All the samples were analyzed for inorganic chemicals, SVOCs, gamma
spectroscopy, and isotopic uranium. Twenty samples were analyzed for VOCs; 19 samples were
analyzed for PCBs, pesticides, and isotopic plutonium; 11 samples were analyzed for isotopic thorium.
Samples collected and analyses requested are presented in Table 3.36-1 of the Upper Cafiada del Buey
Aggregate Area HIR (LANL 2008, 101803). Two samples collected from one of the five drainages were
also used to characterize AOC 46-004(f2) (LANL 1996, 054929, pp. 135, 159) (see section 5.19). One of
the samples collected within the boundary of SWMU 46-006(d) was also used to characterize

SWMU 46-004(b) (LANL 1996, 054929, pp. 28, 159) (see section 5.11). Nine soil and sediment samples
collected for SWMU 46-004(a2) were also used to characterize SWMUs 46-004(u), 46-004(v), and
46-006(d) (LANL 1996, 054929, pp. 68, 75, 100, 159). The sampling results of these nine samples are
presented in section 5.10 for SWMU 46-004(a2).

5.36.2 Summary of Data for SWMU 46-006(d)

Analytical data are presented in Tables 3.36-2, 3.36-3, and 3.36-4 of the Upper Cafiada del Buey
Aggregate Area HIR (LANL 2008, 101803). The sampling locations and results for inorganic chemicals
detected above BVs, organic chemicals detected, and radionuclides detected or detected above BVs/FVs
are shown in Figures 3.36-2, 3.36-3, 3.36-4, respectively, of the Upper Cafiada del Buey Aggregate Area
HIR (LANL 2008, 101803). Aluminum, arsenic, magnesium, and vanadium were detected above BVs in
one tuff sample; cobalt and iron were detected above BVs in one soil sample; cadmium and silver were
detected above BVs in three soil samples; chromium was detected above BVs in two tuff samples and
one soil sample; nickel was detected above BVs in one soil, one sediment, and one tuff sample. Barium
was detected above BV in four tuff samples; calcium was detected above BVs in one soil, one sediment,
and two tuff samples. Copper was detected above BVs in one tuff and four soil samples; lead was
detected above BVs in four soil and two tuff samples. Mercury was detected above BVs in three soil, five
sediment, and two tuff samples; zinc was detected above BV in seven soil samples. Detection limits for
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antimony, cadmium, cobalt, selenium, silver, and thallium were above BVs in 1 to 11 samples.
Acenaphthene and bis(2-ethylhexyl)phthalate were detected in one soil samples; methoxychlor(4,4'-) was
detected in one tuff sample. Dieldrin was detected in two soil samples; TCA and TCE were detected in
two tuff samples. Aroclor-1254 was detected in three soil samples. Cesium-137 was detected in two soil
samples. Plutonium-238 was detected above FV in one fill and four soil samples and above BV in three
sediment samples. Plutonium-238 was also detected in one soil sample at depths greater than the
applicable FV and was detected in two tuff samples. Uranium-234 was detected above BV in one saoil
sample. Isotopic thorium was not detected or was not detected above BVs.

5.36.3 Scope of Activities for SWMU 46-006(d)

Eight samples will be collected from four locations within the SWMU boundary along the north wall of
building 46-31 (Figure 5.5-2). Samples will be collected from two depths (2 to 3 ft and 4 to 5 ft) and
analyzed for TAL metals, VOCs, SVOCs, TPH, pesticides, PCBs, cyanide, perchlorate, isotopic uranium,
isotopic plutonium, americium-241, isotopic thorium, and gamma spectroscopy. Table 4.0-1 provides a
summary of the proposed sampling strategy, locations, depths, and analytical suites.

Thirty-two samples will be collected from 16 locations within and north of the SWMU boundary on the
mesa top and slope (outside of the drainages) (Figure 5.5-2). Samples will be collected from two depths
(O to 0.5 ft and 1 to 2 ft) and analyzed for TAL metals, VOCs, SVOCs, TPH, pesticides, PCBs, cyanide,
perchlorate, isotopic uranium, isotopic plutonium, americium-241, isotopic thorium, and gamma
spectroscopy.

Four outfalls, SWMUs 46-004(f2), 46-004(x), 46-004(y), and 46-004(z) (sections 5.19, 5.29, 5.30, and
5.31, respectively), discharge to drainages that slope from SWMU 46-006(d) and into Cafiada del Buey.
Data obtained from samples collected in the drainages below these outfalls will be used to evaluate these
sites.

5.37 SWMU 46-006(f), Storage Area

SWMU 46-006(f) is a storage area consisting of a storage shed (building 46-36) located approximately
50 ft east of building 46-1 and the surrounding area (Figure 5.12-1). The 20-ft x 30-ft metal storage
building was constructed in 1955 (Meeker et al. 1990, 054783.34, p. 39). The floor of the storage shed is
paved and sits approximately 6 to 8 in. belowgrade. The area surrounding the storage area also has been
a storage area, a staging area for equipment and materials awaiting disposal, and an unloading area for
new equipment. The areas on the west and south sides of building 46-36 are paved; the areas on the
north and east are unpaved. Stored materials may have included oils (possibly containing PCBs), alkali
metals, asbestos-containing products, beryllium alloys, potassium dichromate, lead bricks, lead shot, and
mercury (LANL 1993, 020952, p. 5-79). Because the floor of building 46-36 is belowgrade, frequent
flooding of the building occurs during the rainy season (LANL 1996, 054929, pp. 189-190). The
surrounding area slopes north to a storm drain culvert that discharges into Cafiada del Buey.

5.37.1 Summary of Previous Investigations for SWMU 46-006(f)

During the 1994 Phase | RFI, three soil samples were collected from three locations at SWMU 46-006(f).
One sample was collected near the southeast corner of building 46-36, next to the pavement. The
remaining two samples were collected from two locations in the drainage area north of building 46-36;
one sample was collected northeast of the building and the second sample was collected near the storm
drain culvert. All samples were analyzed for inorganic chemicals, SVOCs, PCBs, pesticides, gamma
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spectroscopy, isotopic uranium, and asbestos. Samples collected and analyses requested are presented
in Table 3.37-1 of the Upper Cafada del Buey Aggregate Area HIR (LANL 2008, 101803).

5.37.2 Summary of Data for SWMU 46-006(f)

Analytical data are presented in Tables 3.37-2 and 3.37-3 of the Upper Cafiada del Buey Aggregate Area
HIR (LANL 2008, 101803). The sampling locations and results for inorganic chemicals detected above
BVs and organic chemicals detected are shown in Figures 3.12-2 and 3.12-3, respectively, of the Upper
Cafnada del Buey Aggregate Area HIR (LANL 2008, 101803). Lead was detected above BV in one
sample; zinc was detected above BV in two samples; mercury was detected above BV in all three
samples. The detection limit for thallium was above BV in all three samples. Aroclor-1254, dieldrin,
endosulfan I, and fluoranthene were detected in one sample. Radionuclides were not detected or were
not detected above BVs/FVs.

5.37.3 Scope of Activities for SWMU 46-006(f)

Four samples will be collected from two locations at the storage area to define nature and extent of
contamination (Figure 5.12-2). Samples will be collected from two depths (0 to 0.5 ft and 3 to 4 ft beneath
asphalt) and analyzed for TAL metals, VOCs, SVOCs, TPH, pesticides, PCBs, cyanide, perchlorate,
asbestos, isotopic uranium, isotopic plutonium, americium-241, and gamma spectroscopy. Table 4.0-1
provides a summary of the proposed sampling strategy, locations, depths, and analytical suites.

Four samples will be collected from two locations downgradient of the storage area to define the nature
and extent of contamination (Figure 5.12-2). Samples will be collected from two depths (0 to 0.5 ft and 1
to 2 ft) and analyzed for TAL metals, VOCs, SVOCs, TPH, pesticides, PCBs, cyanide, perchlorate,
asbestos, isotopic uranium, isotopic plutonium, americium-241, and gamma spectroscopy.

Runoff from SWMU 46-006(f) enters the drain network that receives flow from the SWMU 46-004(m)
outfall (section 4.20). This drain network ultimately discharges into Cafiada del Buey. Data obtained from
samples collected in the common segment of the drainage below the network outfall associated with
SWMU 46-004(m) will be used to evaluate SWMU 46-006(f).

5.38 SWMU 46-006(g), Storage Area

SWMU 46-006(g) is a storage shed and surrounding area located at the west end of building 46-31
(Figure 5.5-1). The shed is of corrugated steel construction and measures 10 ft x 20 ft. From 1982 to
1984, the shed housed vacuum pumps used in experiments involving plasma vaporization of depleted
uranium powder. The area around the shed is level and paved. Because the shed was not weather-tight,
rain and snowmelt routinely flooded the floor. Pump oil is known to have been spilled on the floor of the
shed (LANL 1996, 054929, p. 194).

5.38.1 Summary of Previous Investigations for SWMU 46-006(g)

During the 1994 Phase | RFI, two soil samples were collected from two locations at SWMU 46-006(g).
Both samples were collected from beneath the asphalt floor of the shed and analyzed for VOCs, SVOCs,
gamma spectroscopy, and isotopic uranium. Samples collected and analyses requested are presented in
Table 3.38-1 of the Upper Cafiada del Buey Aggregate Area HIR (LANL 2008, 101803).
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5.38.2 Summary of Data for SWMU 46-006(g)

Analytical data are presented in Table 3.38-2 of the Upper Cafiada del Buey Aggregate Area HIR
(LANL 2008, 101803). The sampling locations and results for detected organic chemicals are

shown in Figure 3.19-2 of the Upper Cafiada del Buey Aggregate Area HIR (LANL 2008, 101803).
Trichloro-1,2,2-trifluoroethane(1,1,2-) and TCE were detected in one sample. Radionuclides were not
detected or were not detected above BVs/FVs.

5.38.3 Scope of Activities for SWMU 46-006(g)

Six samples will be collected from three locations at the storage area (Figure 5.5-2). Samples will be
biased to stains/cracks in the pavement and collected from two depths (0 to 0.5 ft and 3 to 4 ft beneath
asphalt). Samples will be analyzed for TAL metals, VOCs, SVOCs, TPH, PCBs, cyanide, isotopic
uranium, isotopic plutonium, americium-241, and gamma spectroscopy. Table 4.0-1 provides a summary
of the proposed sampling strategy, locations, depths, and analytical suites.

5.39 SWMU 46-007, Potential Soil Contamination

SWMU 46-007 is an area of potential soil contamination associated with a partially paved ditch on the
south and southeast sides of building 46-1 (Figure 5.12-1). The ditch drains to the north into a storm drain
culvert that discharges into Cafiada del Buey. The ditch also received effluent from the SWMU 46-004(s)
outfall that formerly discharged to the south side of building 46-1. The drainage path has been altered
several times to accommodate construction programs at TA-46. During the late 1950s and early 1960s,
the ditch was used to clean equipment from a cesium-plasma diode operation using butanol and
kerosene. The ditch also received copper-containing material from heat-pipe research, and green staining
was noted on outcropping tuff during early site visits. This SWMU may also have received a variety of
chlorinated and hydrocarbon solvents. Mercury was known to have been spilled in the south bay of
building 46-1, and some floor drains from this area discharged to the SWMU 46-004(s) outfall, which
emptied into the ditch (LANL 1993, 020952, pp. 5-79-5-80).

5.39.1 Summary of Previous Investigations for SWMU 46-007

During the 1994 Phase | RFI, one fill and two soil samples were collected from three locations at

SWMU 46-007. The two soil samples collected from the drainage ditch on the east side of building 46-1
and were also used to characterize SWMU 46-004(s) (section 5.24). The third sample was collected from
fill material in the drainage ditch on the south side of building 46-31. All samples were analyzed for
inorganic chemicals, SVOCs, PCBs, pesticides, gamma spectroscopy, and isotopic uranium. The two soil
samples were also analyzed for VOCs. Samples collected and analyses requested are presented in
Table 3.39-1 of the Upper Cafiada del Buey Aggregate Area HIR (LANL 2008, 101803). Several samples
collected to characterize other SWMUs were also used to characterize SWMU 46-007, including two soll
samples collected for SWMU 46-004(m) (section 5.20), two soil samples collected for SWMU 46-004(s)
(section 5.24), and one soil sample collected for SWMU 46-004(b2) (section 5.12) (LANL 1996, 054929,
pp. 50, 62, 114, 199, 200, 206).

5.39.2 Summary of Data for SWMU 46-007

Analytical data are presented in Tables 3.39-2 and 3.39-3 of the Upper Cafiada del Buey Aggregate Area
HIR (LANL 2008, 101803). The sampling locations and results for inorganic chemicals detected above
BVs and organic chemicals detected are shown in Figures 3.12-2 and 3.12-3, respectively, of the

Upper Cafiada del Buey Aggregate Area HIR (LANL 2008, 101803). Silver was detected above BV in the
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fill sample; zinc was detected above BV in one soil sample; copper, lead, and mercury were detected
above BVs in all three samples. Cesium was detected in one soil sample. Detection limits for thallium
were above BV in all three samples. Acenaphthene, anthracene, benzo(g,h,i)perylene, dibenzofuran,
fluorene, indeno(1,2,3-cd)pyrene, and naphthalene were detected in one soil sample.
Benzo(a)anthracene was detected in the fill sample and in one soil sample; benzo(a)pyrene,
benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, fluoranthene, phenanthrene, and pyrene were
detected in all three samples. VOCs, PCBs, and pesticides were not detected. Radionuclides were not
detected or were not detected above BVs/FVs.

5.39.3 Scope of Activities for SWMU 46-007

Ten samples will be collected from five locations at this SWMU (Figure 5.12-2). Samples will be collected
from two depths (0 to 0.5 ft and 2 to 3 ft) and analyzed for TAL metals, total cesium, VOCs, SVOCs, TPH,
pesticides, PCBs, cyanide, perchlorate, isotopic uranium, isotopic plutonium, americium-241, and gamma
spectroscopy. Table 4.0-1 provides a summary of the proposed sampling strategy, locations, depths, and
analytical suites.

Discharge from the SWMU 46-004(s) outfall (section 5.24) enters a drainage ditch common to
SWMU 46-007. Data collected from samples at SWMU 46-007 will be used to evaluate both sites.

Runoff or discharge from this drainage ditch enters the drain network that receives flow from the

SWMU 46-004(m) outfall (section 4.20). This drain network ultimately discharges into Cafiada del Buey.
Data obtained from samples collected in the common segment of the drainage below the network outfall
associated with SWMU 46-004(m) will be used to evaluate SWMUs 46-004(s) and 46-007.

5.40 SWMU 46-008(a), Storage Area

SWMU 46-008(a) is a storage area (Figure 5.4-1) located along the south and east sides of

building 46-88 used to store laboratory equipment and supplies. In the late 1960s and early 1970s,
building 46-88 housed a structural test laboratory used to test pressure vessels associated with the
Rover Program. Starting in the mid-1970s, the building was used for process chemistry work to isolate
nonradioactive isotopes of carbon, oxygen, and nitrogen (LANL 1993, 020952, p. 5-126). During a 1986
site visit, drums containing nitric acid, cyclohexane, pump oil, and methanol were observed in the
SWMU 46-008(a) storage area. One of the drums was leaking (LANL 1993, 020952, p. 5-80).

5.40.1 Summary of Previous Investigations for SWMU 46-008(a)

During the 1994 Phase | RFI, three soil samples were collected from three locations east and southeast
of SWMU 46-008(a). All samples were analyzed for inorganic chemicals and SVOCs. Samples collected
and analyses requested are presented in Table 3.40-1 of the Upper Cafiada del Buey Aggregate Area
HIR (LANL 2008, 101803).

5.40.2 Summary of Data for SWMU 46-008(a)

Analytical data are presented in Table 3.40-2 of the Upper Cafiada del Buey Aggregate Area HIR

(LANL 2008, 101803). The sampling locations and results for inorganic chemicals detected above BVs
are shown in Figure 3.18-1 of the Upper Cafiada del Buey Aggregate Area HIR (LANL 2008, 101803).
Zinc was detected above BV in one sample. Detection limits for antimony and cadmium were above BVs
in all three samples. SVOCs were not detected.
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5.40.3 Scope of Activities for SWMU 46-008(a)

Ten samples will be collected from five locations within and next to the storage area (Figure 5.4-2).
Samples will be collected from two depths (0 to 0.5 ft and 2 to 3 ft) and analyzed for TAL metals, VOCs,
SVOCs, TPH, pesticides, PCBs, cyanide, perchlorate, isotopic uranium, isotopic plutonium,
americium-241, and gamma spectroscopy. Table 4.0-1 provides a summary of the proposed sampling
strategy, locations, depths, and analytical suites.

5.41 SWMU 46-008(b), Storage Area

SWMU 46-008(b) is a former drum storage area located on the east side of building 46-1 (Figure 5.12-1).
The storage area was unpaved, measured approximately 20 ft x 20 ft, and sloped east to a storm
drainage ditch and culvert that discharge into Cafiada del Buey (LANL 1993, 020952, pp. 5-76, 5-80).
The storm drainage ditch also receives runoff from SWMU 46-007.

5.41.1 Summary of Previous Investigations for SWMU 46-008(b)

During the 1994 Phase | RFI, two soil samples were collected from two locations within the former
storage area. Both samples were analyzed for SVOCs, PCBs, pesticides, and gamma spectroscopy.
One sample was also analyzed for inorganic chemicals, isotopic thorium, and isotopic uranium. Samples
collected and analyses requested are presented in Table 3.41-1 of the Upper Cafiada del Buey
Aggregate Area HIR (LANL 2008, 101803).

5.41.2 Summary of Data for SWMU 46-008(b)

Analytical data are presented in Tables 3.41-2 and 3.41-3 of the Upper Caflada del Buey Aggregate Area
HIR (LANL 2008, 101803). The sampling locations and results for inorganic chemicals detected above
BVs and organic chemicals detected are shown in Figures 3.12-2 and 3.12-3, respectively, of the

Upper Cafiada del Buey Aggregate Area HIR (LANL 2008, 101803). Mercury was detected above BV in
one sample. The detection limit for thallium was above the BV in one sample. Bis(2-ethylhexyl)phthalate,
dieldrin, fluoranthene, indeno(1,2,3-cd)pyrene, and phenanthrene were detected in one sample.
Aroclor-1254, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene,
chrysene, and pyrene were detected in both samples. Radionuclides were not detected or were not
detected above BVs/FVs.

5.41.3 Scope of Activities for SWMU 46-008(b)

Four samples will be collected from two locations at the storage area (Figure 5.12-2). Samples will be
collected from two depths (0 to 0.5 ft and 2 to 3 ft) and analyzed for TAL metals, VOCs, SVOCs, TPH,
pesticides, PCBs, cyanide, perchlorate, isotopic uranium, isotopic plutonium, americium-241, isotopic
thorium, and gamma spectroscopy. Table 4.0-1 provides a summary of the proposed sampling strategy,
locations, depths, and analytical suites.

Four samples will be collected from two locations downgradient of the storage area (Figure 5.12-2).
Samples will be collected from two depths (0 to 0.5 ft and 1 to 2 ft) and analyzed for TAL metals, VOCs,
SVOCs, TPH, pesticides, PCBs, cyanide, perchlorate, isotopic uranium, isotopic plutonium,
americium-241, isotopic thorium, and gamma spectroscopy.

SWMUs 46-008(b) and 46-004(b2) (section 5.12) are located within a common drainage area. Data
obtained from samples collected from within this drainage will be used to evaluate both sites.
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Runoff or discharge from SWMUs 46-004(b2) and 46-008(b) enters the drain network that receives flow
from the SWMU 46-004(m) outfall (section 5.20). This drain network discharges into Cafiada del Buey.
Data obtained from samples collected in the common segment of the drainage below the network outfall
associated with SWMU 46-004(m) will be used to evaluate these sites.

5.42 SWMU 46-008(d), Storage Area

SWMU 46-008(d) is a paved storage area located on the south side of building 46-24 (Figure 5.4-1). This
area stored laboratory equipment and supplies. A 1988 site visit noted two unlabeled barrels of oil on the
south side of structure 46-262, a small shed on the south side of building 46-24 (LANL 1990, 007513,

p. 125).

5.42.1 Summary of Previous Investigations for SWMU 46-008(d)

During the 1994 Phase | RFI, two soil samples were collected from two unpaved locations southwest and
downgradient of SWMU 46-008(d). The samples were analyzed for inorganic chemicals, VOCs, SVOCs,
PCBs, gamma spectroscopy, and isotopic uranium. Samples collected and analyses requested are
presented in Table 3.42-1 of the Upper Cafiada del Buey Aggregate Area HIR (LANL 2008, 101803).

5.42.2 Summary of Data for SWMU 46-008(d)

Analytical data are presented in Tables 3.42-2, 3.42-3, and 3.42-4 of the Upper Cafiada del Buey
Aggregate Area HIR (LANL 2008, 101803). The sampling locations and results for inorganic chemicals
detected above BVs, organic chemicals detected, and radionuclides detected or detected above BVs/FVs
are shown in Figures 3.18-1, 3.28-1, and 3.42-1, respectively, of the Upper Cafiada del Buey Aggregate
Area HIR (LANL 2008, 101803). Chromium, lead, nickel, and silver were detected above BVs in one
sample. The detection limits for cadmium and silver were above BV in two and one samples, respectively.
Bis(2-ethylhexyl)phthalate, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, chrysene,
fluoranthene, phenanthrene, and pyrene were detected in one sample. Cesium-137 was detected in one
sample. Isotopic uranium was not detected or was not detected above BVs.

5.42.3 Scope of Activities for SWMU 46-008(d)

Twelve samples will be collected from six locations within and next to the storage area (Figure 5.4-2).
Samples will be collected from two depths (0 to 0.5 ft and 2 to 3 ft) and analyzed for TAL metals, VOCs,
SVOCs, TPH, pesticides, PCBs, cyanide, perchlorate, isotopic uranium, isotopic plutonium,
americium-241, and gamma spectroscopy. Table 4.0-1 provides a summary of the proposed sampling
strategy, locations, depths, and analytical suites.

5.43 SWMU 46-008(e), Storage Area

SWMU 46-008(e) is an unpaved storage area located south of an office transportable (building 46-187)
(Figure 5.2-1). The 20-ft x 35-ft area has been used for storage since the 1950s. A storage shed
(structure 46-79) formerly occupied the site but was removed sometime before 1988. Drums of waste
vacuum oil were noted to be stored at the site during a 1986 site visit (LANL 1993, 020952, p. 5-81).
Traces of asphalt in the soil indicate that the area formerly may have been paved. An office transportable
(building 46-555) currently occupies the site. Drainage from the area flows east into a storm drainage that
discharges to SWSC Canyon outside the TA-46 perimeter fence (LANL 1993, 020952, p. 5-81).
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5.43.1 Summary of Previous Investigations for SWMU 46-008(e)

During the 1994 Phase | RFI, one fill and seven soil samples were collected from eight locations at
SWMU 46-008(e). The fill and three of the soil samples were collected within the boundary of the storage
area; two soil samples were collected from the storm drainage to the east; the remaining two samples
were collected south and downgradient of the two storm drainage samples, on the north rim of

SWSC Canyon. All samples were analyzed for inorganic chemicals, SVOCs, PCBs, gamma
spectroscopy, and isotopic uranium. The four samples collected within the storage area were also
analyzed for pesticides; one of these samples was analyzed for VOCs. The four samples collected within
and downgradient of the storm drainage were also analyzed for isotopic thorium; one of these samples
was analyzed for VOCs. Samples collected and analyses requested are presented in Table 3.43-1 of the
Upper Cafiada del Buey Aggregate Area HIR (LANL 2008, 101803).

5.43.2 Summary of Data for SWMU 46-008(e)

Analytical data are presented in Tables 3.43-2 and 3.43-3 of the Upper Cafiada del Buey Aggregate Area
HIR (LANL 2008, 101803). Sampling locations and results for inorganic chemicals detected above BVs
and radionuclides detected or detected above BVs/FVs are shown in Figures 3.34-1 and 3.34-3,
respectively, of the Upper Cafiada del Buey Aggregate Area HIR (LANL 2008, 101803). Zinc was
detected above BV in two soil samples; mercury was detected above BV in four soil samples. Detection
limits for antimony and cadmium were above BVs in one fill and three soil samples; detection limits for
thallium were above BV in four soil samples. Uranium-235 was detected above BV in one soil sample.
VOCs, SVOCs, PCBs, and pesticides were not detected. Isotopic thorium was not detected above BV.
Radionuclides analyzed by gamma spectroscopy and isotopic thorium were not detected or not detected
above BVs/FVs.

5.43.3 Scope of Activities for SWMU 46-008(e)

Four samples will be collected from two locations at the storage area (Figure 5.2-2). Samples will be
collected from two depths (0 to 0.5 ft and 2 to 3 ft) and analyzed for TAL metals, VOCs, SVOCs, TPH,
pesticides, PCBs, cyanide, perchlorate, isotopic uranium, isotopic plutonium, americium-241, isotopic
thorium, and gamma spectroscopy. Table 4.0-1 provides a summary of the proposed sampling strategy,
locations, depths, and analytical suites.

Ten samples will be collected from five locations next to and downgradient of the storage area

(Figure 5.2-2). Samples will be collected from two depths (0 to 0.5 ft and 1 to 2 ft) and analyzed for

TAL metals, VOCs, SVOCs, TPH, pesticides, PCBs, cyanide, perchlorate, isotopic uranium, isotopic
plutonium, americium-241, isotopic thorium, and gamma spectroscopy. Table 4.0-1 provides a summary
of the proposed sampling strategy, locations, depths, and analytical suites.

5.44 SWMU 46-008(f), Storage Area

SWMU 46-008(f) is a paved storage area located on the southeast side of building 46-31 (Figure 5.6-1).
A 1986 site visit found two drums containing methanol and unmarked cans and cylinders (LANL 1993,
020952, p. 5-81).

5.44.1 Summary of Previous Investigations for SWMU 46-008(f)

During the 1994 Phase | RFI, one soil sample was collected from the east side of the storage area, and
one soil sample was collected southeast of the storage area. Both samples were analyzed for inorganic
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chemicals, VOCs, SVOCs, gamma spectroscopy, and isotopic uranium. Samples collected and analyses
requested are presented in Table 3.44-1 of the Upper Cafada del Buey Aggregate Area HIR (LANL 2008,
101803).

5.44.2 Summary of Data for SWMU 46-008(f)

Analytical data are presented in Tables 3.44-2 and 3.44-3 of the Upper Cafiada del Buey Aggregate Area
HIR (LANL 2008, 101803). Sampling locations and results for inorganic chemicals detected above BVs
and organic chemicals detected are shown in Figures 3.16-6 and 3.16-7, respectively, of the Upper
Cafada del Buey Aggregate Area HIR (LANL 2008, 101803). Cadmium was detected above BV in one
sample; copper, lead, and zinc were detected above BVs in both samples. The detection limits for
cadmium and silver were above BVs in one and two samples, respectively. 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, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene,
naphthalene, phenanthrene, pyrene, and TCA were detected in one sample. Radionuclides were not
detected or were not detected above BVs/FVs.

5.44.3 Scope of Activities for SWMU 46-008(f)

Ten samples will be collected from five locations within and next to the storage area (Figure 5.6-2).
Samples will be biased to stains/cracks in the pavement and collected from two depths (0 to 0.5 ft and

3 to 4 ft beneath asphalt). Samples will be analyzed for TAL metals, VOCs, SVOCs, TPH, pesticides,
PCBs, cyanide, perchlorate, isotopic uranium, isotopic plutonium, americium-241, and gamma
spectroscopy. Table 4.0-1 provides a summary of the proposed sampling strategy, locations, depths, and
analytical suites.

Four samples will be collected from two locations downgradient of the storage area (Figure 5.6-2).
Samples will be collected from two depths (0 to 0.5 ft and 1 to 2 ft) and analyzed for TAL metals, VOCs,
SVOCs, TPH, pesticides, PCBs, cyanide, perchlorate, isotopic uranium, isotopic plutonium,
americium-241, and gamma spectroscopy.

Runoff from SWMU 46-008(f) enters a drainage ditch that receives discharge from outfall

SWMU 46-004(a2). This ditch drains to a culvert that discharges to a drainage in Cafiada del Buey, which
also receives discharge from two other outfalls, SWMUs 46-004(u) 46-004(v), and 46-004(x)

(sections 5.26, 5.27, and 5.29, respectively). Data obtained from samples collected in the common
segment of the drainage associated with SWMU 46-004(u) will be used to evaluate these sites.

5.45 SWMU 46-008(g), Storage Area

SWMU 46-008(g) is an unpaved storage area located south of a laser laboratory (building 46-76)

(Figure 5.4-1). In 1990, drums containing dielectric oil were observed to be stored at SWMU 46-008(g)
(LANL 1993, 020952, p. 5-82). The site is a level, grassy area bisected by a drainage that flows east into
SWSC Canyon through a storm drain culvert. Runoff from a parking lot also drains through the drainage.

5.45.1 Summary of Previous Investigations for SWMU 46-008(g)

During the 1994 Phase | RFI, five soil samples were collected from four locations within and next to
SWMU 46-008(g). All samples were analyzed for inorganic chemicals, SVOCs, and PCBs. Four samples
were also analyzed for VOCs. Samples collected and analyses requested are presented in Table 3.45-1
of the Upper Cafiada del Buey Aggregate Area HIR (LANL 2008, 101803).
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5.45.2 Summary of Data for SWMU 46-008(g)

Analytical data are presented in Tables 3.45-2 and 3.45-3 of the Upper Cafiada del Buey Aggregate Area
HIR (LANL 2008, 101803). Sampling locations and results for inorganic chemicals detected above BVs
and organic chemicals detected are shown in Figures 3.18-1 and 3.28-1, respectively, of the Upper
Cafada del Buey Aggregate Area HIR (LANL 2008, 101803). Cadmium, lead, manganese, and mercury
were detected above BVs in one sample. Zinc was detected above BV in three samples. Detection limits
for antimony and cadmium were above BVs in five and four samples, respectively. Benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, indeno(1,2,3-cd)pyrene,
naphthalene, and phenanthrene were detected in one sample. Fluoranthene and pyrene were detected in
three samples. PCBs were not detected.

5.45.3 Scope of Activities for SWMU 46-008(g)

Fourteen samples will be collected from seven locations within and next to the storage area

(Figure 5.4-2). Samples will be collected from two depths (0 to 0.5 ft and 1 to 2 ft) and analyzed for
TAL metals, VOCs, SVOCs, TPH, pesticides, PCBs, cyanide, asbestos, isotopic uranium, isotopic
plutonium, americium-241, and gamma spectroscopy. Table 4.0-1 provides a summary of the proposed
sampling strategy, locations, depths, and analytical suites.

Runoff or discharge from SWMUs 46-008(g), 46-004(t), 46-004(f), 46-004(r), 46-004(w), and

AOC C-46-001 (sections 5.25, 5.18, 5.23, 5.28, and 5.49) drains to SWSC Canyon. Data obtained from
samples in the common segment of SWSC Canyon associated with SWMU 46-004(t) will be used to
evaluate these sites.

546 SWMU 46-009(a), Landfill

SWMU 46-009(a) is a landfill located at the head of SWSC Canyon near the southeastern corner of
TA-46 (Figure 5.2-1). The landfill covers approximately 5000 yd?, extending from the canyon rim to the
floor of SWSC Canyon. The landfill contains a variety of materials including asphalt, concrete, plywood,
pipe, and other construction materials. The dates of operation for the landfill are not known,

although 1958 aerial photographs of TA-46 show the presence of the landfill (LANL 1993, 020952,

pp. 5-164-5-167).

5.46.1 Summary of Previous Investigations for SWMU 46-009(a)

A series of non-RFI-related sampling events have been performed at this site. In 1990, soil samples were
collected from three boreholes drilled to depths of 24 ft along the path of the road that bisects the landfill.
Soil samples were field screened for radioactivity and analyzed for metals using EPA’s toxicity
characteristic leaching procedure; samples were also analyzed for organic chemicals and PCBs. In 1992,
10 composite surface-soil samples collected from SWMU 46-009(a) were field screened for radioactivity
and analyzed for asbestos. A second sampling event was conducted in 1992 to collect seven soil
samples from various points at or near this SWMU. The samples were collected from the surface soil
even though the site had been recently disturbed by road construction. The samples were field screened
for radioactivity and submitted for analysis of inorganic chemicals, organic chemicals, PCBs, asbestos,
and total uranium. Analytical results for these events are not presented in this report but are summarized
in the OU 1140 work plan (LANL 1993, 020952, pp. 5-164-5-170).
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5.46.2 Summary of Data for SWMU 46-009(a)

The OU 1140 work plan (LANL 1993, 020952) presents analytical data associated with this SWMU.

5.46.3 Scope of Activities for SWMU 46-009(a)

Eighteen samples will be collected from six locations within the landfill (Figure 5.2-2). Samples will be
collected from three depths (4 to 5 ft, 9 to 10 ft, and 14 to 15 ft) and analyzed for TAL metals, VOCs,
SVOCs, pesticides, PCBs, nitrate, cyanide, asbestos, isotopic uranium, isotopic plutonium,
americium-241, and gamma spectroscopy. Table 4.0-1 provides a summary of the proposed sampling
strategy, locations, depths, and analytical suites.

Six samples will be collected from three locations downgradient of the landfill in drainages to SWSC
Canyon (Figure 5.2-2). Samples will be collected from two depths (0 to 0.5 ft and 1 to 2 ft) and analyzed
for TAL metals, VOCs, SVOCs, pesticides, PCBs, nitrate, cyanide, asbestos, isotopic uranium, isotopic
plutonium, americium-241, and gamma spectroscopy.

Runoff or discharge from SWMUs 46-009(a), 46-004(f), 46-004(r), 46-004(t), 46-004(w), 46-008(g), and
AOC C-46-001 (sections 5.18, 5.23, 5.25, 5.28, 5.45, and 5.49) drains to SWSC Canyon. Data obtained
from samples in the common segment of SWSC Canyon associated with SWMU 46-004(t) will be used to
evaluate these sites.

5.47 SWMU 46-009(b), Former Surface Disposal Area

SWMU 46-009(b) is a former surface disposal area consisting of sand discarded from the sand filters
associated with SWMU 46-002, a former sanitary impoundment system (Figure 5.1-1). The sanitary
impoundment system operated from 1973 to 1990. During operation, the top 0.5 ft of sand and sludge
from the filters were removed every 2 or 3 months and disposed of at TA-54 at MDA G. The sand
beneath this top layer was pushed over the side of the canyon, and the filters were replenished with clean
sand (LANL 1993, 020952, p. 5-166). In 1990, the sand filters were taken off-line (LANL 1993, 020952,

p. 5-56).

5.47.1 Summary of Previous Investigations for SWMU 46-009(b)

No sampling has been conducted at this SWMU.

5.47.2 Scope of Activities for SWMU 46-009(b)

Six samples will be collected from three locations within the former surface disposal area (Figure 5.1-2).
Samples will be collected from two depths (0 to 0.5 ft and 2 to 3 ft) and analyzed for TAL metals, VOCs,
SVOCs, pesticides, PCBs, cyanide, perchlorate, isotopic uranium, isotopic plutonium, americium-241, and
gamma spectroscopy. Table 4.0-1 provides a summary of the proposed sampling strategy, locations,
depths, and analytical suites.

Six samples will be collected from three mesa slope locations next to and downgradient of the former
surface disposal area (Figure 5.1-2). Samples will be collected from two depths (0 to 0.5 ft and 1 to 2 ft)
and analyzed for TAL metals, VOCs, SVOCs, pesticides, PCBs, cyanide, perchlorate, isotopic uranium,
isotopic plutonium, americium-241, and gamma spectroscopy.
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5.48 SWMU 46-010(d), Storage Area

SWMU 46-010(d) is a partially paved storage area located on the south side of the Laser Isotope
Support Facility (building 46-41) (Figure 5.2-1). A 1986 site visit found unmarked and rusty drums at
this 10-ft x 25-ft area (LANL 1993, 020952, p. 5-82).

5.48.1 Summary of Previous Investigations for SWMU 46-010(d)

In 1994, Phase | RFI activities were conducted at SWMU 46-010(d). Two soil samples were collected
from two locations from the unpaved area below the storage shed. Both samples were analyzed for
inorganic chemicals, VOCs, SVOCs, PCBs, and asbestos. Samples collected and analyses requested
are presented in Table 3.48-1 of the Upper Cafiada del Buey Aggregate Area HIR (LANL 2008, 101803).

5.48.2 Summary of Data for SWMU 46-010(d)

Analytical data are presented in Tables 3.48-2 and 3.48-3 of the Upper Cafiada del Buey Aggregate Area
HIR (LANL 2008, 101803). Sampling locations and results for inorganic chemicals detected above BVs
and organic chemicals detected are shown in Figures 3.34-1 and 3.34-2, respectively, of the Upper
Cafada del Buey Aggregate Area HIR (LANL 2008, 101803). Copper was detected above BV in one
sample; mercury and zinc were detected above BVs in both samples. The detection limits for cadmium
and thallium were above BVs in one and two samples, respectively. Fluoranthene was detected in one
sample. VOCs, PCBs, and asbestos were not detected.

5.48.3 Scope of Activities for SWMU 46-010(d)

Four samples will be collected from two locations at the storage area (Figure 5.2-2). Samples will be
biased towards cracks/stains in the pavement and collected from two depths (0 to 0.5 ft and 3 to 4 ft
beneath asphalt). Samples will be analyzed for TAL metals, VOCs, SVOCs, pesticides, PCBs, cyanide,
perchlorate, isotopic uranium, isotopic plutonium, americium-241, and gamma spectroscopy. Table 4.0-1
provides a summary of the proposed sampling strategy, locations, depths, and analytical suites.

Six samples will be collected from three locations south and downgradient of the storage area

(Figure 5.2-2). Samples will be collected from two depths (0 to 0.5 ft and 1 to 2 ft) and analyzed for

TAL metals, VOCs, SVOCs, pesticides, PCBs, cyanide, perchlorate, isotopic uranium, isotopic plutonium,
americium-241, and gamma spectroscopy.

5.49 AOC C-46-001, Spill/Release Area

AOC C-46-001 is the location of a one-time spill in July 1975 of 0.55 to 1.1 Ib of mercury in the vicinity of
building 46-75. The location of building 46-75 is shown in Figure 5.4-1. Although historical documentation
does not provide a precise location of the spill, aerial photos show the area was paved at the time of the
spill (LANL 1993, 020952, p. 5-131). Direction was given to Laboratory personnel to clean up all visible
mercury (LANL 1993, 020952, p. 5-131).

5.49.1 Summary of Previous Investigations for AOC C-46-001

No sampling has been conducted at this AOC.
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5.49.2 Scope of Activities for AOC C-46-001

Runoff from AOC C-46-001 (near building 46-75) enters a drain network that discharges to

SWSC Canyon. Since the location of the spill is not well documented, indirect sampling of AOC C-46-001
is proposed. Mercury data obtained from samples collected in the common segment of SWSC Canyon
associated with SWMU 46-004(t) will be used to evaluate AOC C-46-001.

6.0 SITES ASSOCIATED WITH TA-52

All SWMUs and AOCs within TA-52 that are within the Upper Cafada del Buey Aggregate Area have
been approved for NFA or are pending NFA approval. A brief description of each of these sites along with
a reference to its associated approval document is provided in Table 1.1-1.

7.0 INVESTIGATION METHODS

A summary of investigation methods to be implemented is presented in Table 7.0-1. The standard
operating procedures (SOPs) used to implement these methods are available at
http://www.lanl.gov/environment/all/ga.shtml. 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. The analytical methods for
surface and subsurface characterization are presented in Table 7.0-2.

7.1 Field Surveys

The following sections describe the field surveys that will be conducted at the Upper Cafiada del Buey
Aggregate Area.

7.1.1 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
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.

7.1.2  Geophysical Surveys

Geophysical surveys may be performed at selected sites to verify the location, dimensions, total depth
(TD), 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.
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7.2 Subsurface Characterization
7.2.1 Drilling Methods for Subsurface Sample Collection

Subsurface samples will be obtained by hollow-stem auger or hand-auger methods. A brief, general
description of these methods is provided below. More information can be found in SOP-04.01, Drilling
Methods and Drill Site Management. Hand-auger methods will be used until refusal, at which time hollow-
stem auger methods will be used.

7.2.1.1 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.

7.2.1.2 Hollow-Stem Auger

A hollow-stem auger may be used to bore holes deeper than 15 ft. 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 that samples may be retrieved during drilling operations. The hollow stem also acts
to case the borehole core temporarily so that a well casing (riser) may be inserted down through the
center of the auger once the desired depth is reached, 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.

7.2.1.4 Borehole Abandonment

All boreholes will be properly abandoned according to the most recent version of SOP-5.03, Monitoring
Well and RFI Borehole Abandonment.

Shallow boreholes with a TD of 20 ft or less will be abandoned by filling the borehole with bentonite chips,
which are subsequently 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.

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

7.3 Sample Collection
7.3.1  Surface Samples

Surface and shallow subsurface soil and sediment samples will be collected 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. If the surface location is at bedrock,
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an axe or hammer and chisel may be used to collect samples. Samples collected for analyses will be
placed in the appropriate sample containers depending on the analytical method requirement. The
analytical suites for the samples from each borehole will vary according to the data requirements as
described in sections 4 and 5 and Table 4.0-1.

Quality assurance/quality control (QA/QC) samples will include field duplicate samples, equipment rinsate
blanks, trip blanks, and reagent blanks. These samples will be collected following the current version of
SOP-01.05, Field Quality Control Samples. Trip blanks will be supplied by the SMO and will remain with
the analytical samples when samples are collected for VOC analysis.

7.3.2  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 analyses
will be placed in the appropriate sample containers depending on the analytical method requirement. The
analytical suites for the samples from each borehole will vary according to the data requirements as
described in sections 4 and 5 and Table 4.0-1.

QA/QC samples will include field duplicate samples, equipment rinsate blanks, trip blanks, and reagent
blanks. These samples will be collected following the current version of SOP-01.05, Field Quality Control
Samples. Trip blanks will be supplied by the SMO and will remain with the analytical samples when
samples are collected for VOC analysis.

Field documentation will include detailed borehole logs to document the matrix material in detail; 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, Field Logging, Handling, and Documentation of
Borehole Materials.

7.3.3 Excavation

Excavations 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
properly benched to allow access and egress, if necessary. After confirmatory sampling and any
necessary over-excavation work are completed, the excavations and/or trenches will be backfilled with
clean fill material or overburden (if it is not contaminated). Excavators may also be used to collect grab
samples.

7.4 Laboratory Analytical Methods

The analytical suites required for laboratory analyses vary by area and are summarized in Table 7.0-2. 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 SMO.

7.5 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 conducting fieldwork.
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7.6 Equipment Decontamination

Equipment for drilling and sampling will be decontaminated before and after sampling activities 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 equipment 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.

7.7 Investigation-Derived Waste

The IDW generated may include, but is not limited to, drill cuttings, excavated media, excavated man-
made debris, contact waste, decontamination fluids, 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.

7.8 Removal Activities

Removal of the inactive septic tanks associated with SWMUs 46-003(a), 46-003(b), 46 003(c), 46-003(d),
and possibly 46-003(e) is proposed under this investigation work plan. Excavation of potentially
contaminated media, waste disposition, and confirmation sampling will be completed during removal
activities.

7.8.1  Septic Tanks

Septic tanks at SWMUs 46-003(a), 46-003(b), 46 003(c), 46-003(d), and 46-003(e) were previously
closed in place. The contents of the septic tanks were removed and the tanks were filled with sand or
gravel. The approach for removing septic tanks will generally follow the same approach for each septic
tank in this work plan.

Each septic tank will be located and soil, fill, or other material covering the septic tank, will be excavated
and stockpiled next to the excavation. Once exposed, the location of the septic tank and its dimensions
will be surveyed. The concrete septic tank and the material within the tank (sand or gravel) will be
sampled and characterized for waste management purposes. The septic tank and its contents will be
removed and disposed of at an appropriate waste disposal facility. The inlet and outlet drainlines to the
tank will be plugged. Potentially contaminated soil beneath the tank will be excavated, characterized, and
disposed of at an appropriate waste disposal facility.

Once the tank has been removed, confirmation samples will be collected from beneath the inlet and outlet
to each tank and from below the tank. Confirmation samples may be collected from additional locations
beneath the drainlines. Samples will be collected from two depths (at the base of the drainline or tank and
5 ft below the base of the drainline or tank) and will be analyzed for TAL metals, VOCs, SVOCs, PCBs,
nitrate, cyanide, perchlorate, isotopic uranium, isotopic plutonium, americium-241, and gamma
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spectroscopy. Table 4.0-1 provides a summary of the proposed sampling strategy, locations, depths, and
analytical suites for each septic tank.

Confirmation samples will be collected beneath the distribution box (if present) and from the drain field or
seepage pit. Samples will be collected from two depths (directly beneath the distribution box [if present]
and 5 ft below the box or at the soil/tuff interface) and within and next to seepage pits or drain field. The
samples will be analyzed for TAL metals, VOCs, SVOCs, PCBs, nitrate, cyanide, perchlorate, isotopic
uranium, isotopic plutonium, americium-241, and gamma spectroscopy. The excavated area will be
backfilled with clean fill and material excavated from the surface of the septic tank.

7.8.2 Waste Management and Disposal

Management of all IDW including waste generated during tank removals is described in Appendix B.

8.0 MONITORING PROGRAMS
8.1 Groundwater

Section IV.B.2.a.ii of the Consent Order requires monitoring and sampling of all wells that contain alluvial,
intermediate, and regional groundwater located in Mortandad Canyon and Cafiada del Buey. Alluvial
groundwater observation well CDBO-5 is located within the Upper Cafiada del Buey Aggregate Area.
CDBO-5 is located about 500 ft upstream from the confluence of Cafiada del Buey with the TA-46 fork
where potential treated effluent from the SWSC plant would discharge. Water supply wells PM-4 and
PM-5 are on the mesa top just north of Cafiada del Buey. These wells are monitored as part of the
IFWGMP (LANL 2008, 101897).

8.2 Sediment and Surface Water

One stormwater runoff/sampling monitoring station (E218) is located in the Upper Cafiada del Buey
Aggregate Area (LANL 1999, 064617, p. 3-104). This station is monitored as part of the IFWGMP (LANL
2008, 101897).

Six reaches in Cafiada del Buey (CDB-1 to CDB-5 and CDBS-1) were selected for the first phase of
sediment sampling in the work plan for Sandia Canyon and Cafiada del Buey (LANL 1999, 064617,

p. 7-74); two of these reaches, CDB-1 and CDB-2, are located in the Upper Cafiada del Buey Aggregate
Area (Plate 1). During the initial investigation, 5 to 10 sediment samples per reach will be collected from
six reaches and seven subreaches within the Upper Cafiada del Buey Aggregate Area.

9.0 SCHEDULE

The scheduled notice date for NMED to approve this investigation work plan is October 28, 2008.
Preparation of investigation activities is scheduled to start by January 2, 2009. Fieldwork is expected to
start in July 1, 2009, and will take approximately 12 months to complete. Fieldwork is scheduled to be
complete by June 30, 2010. The investigation report will be delivered to NMED on or before

November 30, 2010.
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Apogen Technologies, EP2008-0354, 13 June 2008, 101881.

Structure

Structures; LANL, KSL Site Support Services, Planning, Locating and Mapping Section;
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October 2004.

EP2008-0287

73 June 2008



Upper Cafiada del Buey Aggregate Area Investigation Work Plan

June 2008 74 EP2008-0287



Upper Cafada del Buey Aggregate Area Investigation Work Plan

1 - San lidefonso
tome e o Pueblo

' 05

= . San lidefonso

S 48 Pueblo === Primary paved road
Ty e Secondary paved road
- O I R Technical Area boundary

T Laboratory boundary

£3 Upper Cafiada del Buey
54 Aggregate Area

Darmen Green, Apogen Technaloges
Date: 05.27.2008
Map: UCAB_HIR_LANLLoC RevD

Figure 1.0-1  Upper Cafiada del Buey Aggregate Area

EP2008-0287 75 June 2008



Upper Cafiada del Buey Aggregate Area Investigation Work Plan

Bandelier Tuff

Tshirege Member

Qbt 4

Qbt 3

Qbt 2 Ash-Flow Units

Qbt 1v

Qbt 1g

Tsankawi Pumice Bed

Cerro Toledo Interval

Volcaniclastic Sediments and Ash-Falls

Bandelier Tuff

Otowi member

Ash-Flow Units

Guaje Pumice Bed

Puye Formation

Fanglomerate

Fanglomerate Facies includes sand, gravel,
conglomerate, and tuffaceous sediments

Basalt and Andesite

Cerros del Rio Basalts intercalated within the
Puye Formation, includes up to four interlayered
basaltic flows. Andesites of the Tschicoma
Formation present in western part of plateau

Fanglomerate

Fanglomerate Facies includes sand, gravel,
conglomerate, and tuffaceous sediments;
includes "Old Alluvium”

Axial facies deposits of the
ancestral Rio Grande

Totavi Lentil

Santa Fe Group

Coarse Sediments

Basalt

Coarse Sediments

Basalt

Coarse Sediments

Basalt

Coarse Sediments

Coarse-Grained Upper Facies
(formerly called the "Chaquehui Formation
by Purtymun 1995, 045344)

Arkosic clastic
sedimentary deposits

Undivided Santa Fe Group
(includes Chamita[?] and Tesuque Formations)

Figure 3.2-1

June 2008

Generalized stratigraphy of bedrock geologic units of the Pajarito Plateau

76

EP2008-0287



Upper Cafada del Buey Aggregate Area Investigation Work Plan

1627700 1627800 1627900 1628000 1628100 1628200 1628300 ;
| | | | | Location Map
i = e o ™~ Map Area
e S
8 c Se— X f [ 0402032 P e e 8 Upper Cafiada del Buey Aggregate Area
- S 1 A Tt =
7 T o R | [a | P
i N, I 040200104-02002 £
[ e ;\il____.—-- e . ,04-02003
1 L]
o 04-02004 AOC
s 04-7 -f*/oaaum
I 04-02005
T L i o 0 0
{#l  04-02007 0402006 SwWMU
i 04-003(a)
¢  Sampling location
|
2 [\ | g «===|nferred drainage
= ——1 = —c— Communication line
gram |' —e— Electric line
 w ! —&— Gas line
Ly
|' sR— Sewer line
A [ —w— Water line
— |
— Paved road
| —€ |
—=== Unpaved road
|
§ :J g A A Fencﬂ
g . | § === TAboundary
| 2-ft elevation contour
II 10-ft elevation contour
.J ——— 100-ft elevation contour
|1
Structure
[_5 Former structure
[ subject swmu orAOC
§ g State Plane Coordinate System
2 2 New Mexico, Central Zone, US Foot
= = NAD 1883, NGVD 1929
N
| 1I Feet
| 3 . i nll 20 4'0 3}0
e & 63-121 ] ;r e T, : 111 L1
I s / I . Tt l 1 L] 1 L) L) T l
| < [ ¥ \
= [ 4 TR e 0 5 10 20
/ X [/ 1 Cadadg 4 Meters
E o | y i @
£ ;‘r » (/@ Darren Green, Apogen Technologies
{4 | e Date: 06,12.2008
~2 — .,.I' . 04-02034 Map: UCdB_HIR_2.1-1. RevD
" \w\ ﬂg’ 1’ ll 3 . Disclaimer: This map was created for work processes
e ! 1 with the Upper Cafiada del Buey Aggregate Area
| | | | | | Historical Investigation Report. All other uses for this map
1627800 1627900 1628000 1628100 1628200 1628300 should be confirmed with the Envi Programs Di
Figure 4.1-1  Site features for SWMU 04-003(a) and AOC 04-004

EP2008-0287

77

June 2008



Upper Cafiada del Buey Aggregate Area Investigation Work Plan

1627700 1627800 1627900 1628000 1628100 1628200 1628300 A
| | ' | | | | | Location Map
H| 04-02002 (0-3.75 ft)
. 0404-95-0081 (0-1 ft)
I Arsenic 210 (J-)
I Barium 355 Map Area
; . Beryllium 6.0
04-02032 (0-2.17 ft) SN S
RE04-98-0029 (0-0.5ft) ) * G :
Zinc 77.0 I N obalt 60.2
= - > Copper 356 =
2 77 < Lead 63.7 (J-) PUYE ROAD g T
= l' . i S Nickel 63.0 e — = Upper Cafiada del Buey Aggregate Area
[o | i Selenium 361 B
04-02001 (0-3.33 ft) N T T Silver 5.2
RE04-98-0003 (1.5-2.5ft) S Thallium 225
Lead 31.0 B Vanadium 75.7
Zinc 83.0 .' !1 Zinc 87.9
iy
Ly
) -ilr' AOC 04-02003 (0-2.17 ft)
j ! “ .. 04-004 RE04-98-0011 (1.5-2.17 ft) 52-116
,j W et Lead 30.0
_," l: " e
= ~ [ [=]
g N\, f swmu ~ 1.8
2 : : 04-003(a) 7N 2
= | e3m 04-02007 (0-1 ft) S e 45:35 =
0404-95-0056 (0-1 ft) ‘e\ :
Cadmium 1.0 b ; i
T T Ng *  Sampling location
LW
04-02004 (0200889 ... [/ | L W % NWNL AN Y ) b N T A ., e=— L e = Inferred drainage
RE04-98-0014 (0.5-1.5 ft) 9
Zinc 56.0 Paved road
RE04-98-0015 (1.5-2.08 ft)
Lead 23.0 —=== Unpaved road
—
——— Fence
63-54 === TA boundary
g 8 .
E ] IS g 2-ft elevation contour
10-ft elevation contour
63-53 — 100-ft elevation contour
| Structure
TA-63
|| Former structure
[ subject SWMU or AOC
= Note: Sampling results reported in mgl/kg
~
2 8 State Plane Coordinate System
§ — — § New Mexico, Central Zone, US Foot
~ [ N NAD 1983, NGVD 1929
3]
AP Feet
2 | s
(=] 63-121 Lo T T S, e —— —
2 5 — el - I I ] 1 l 1 1 ) l
<T | I
= =y ) 0 5 10 20
@ 1 Cana da Meters
o s (VK def
= | \ i <,
- " | @ Karla Sterling, Apogen Technologies
- 1 1 £ Date: 06.13 2008
< H X ,l" Map: UCdB_HIR_2 1-2_lnorg Rev0
\ “\.._ ! \ ; Disclaimer This map was created for work processes
Ta, 1 2 associated with the Upper Cafiada del Buey Agaregate Area
| | | | | | | Historical Investigation Report. All other uses for this map
1627700 1627800 1627900 1628000 1628100 1628200 1628300 should be confirmed with the Envi Programs Di
Figure 4.1-2  Inorganic chemicals detected above BVs at SWMU 04-003(a) and AOC 04-004
78 EP2008-0287

June 2008



Upper Cafada del Buey Aggregate Area Investigation Work Plan

1627700 1627900 1628000 1628100 1628200 1628300 y
| i | | | | Location Map
~Map Area
g g
= PUYE -2
§ I e i S ROAD § Upper Cafada del Buey Aggregate Area
AOC
04-004
A sSwmMu
Sl 04-003(a) 52-118
S . 52-117
8- > g
KN .
N, S 52114 : :
i‘%. . - ¢  Sampling location
N, e :
* ~—-—|nferred drainage
%
N Paved road
'\\ 04-02009 (0-1 ft)
N RE04-98-0022 (0.5-1 ft) ———= Unpaved road
. Benzo(a)pyrene 0.54
Benzo(b)fluoranthene 0.55 Fence
o Benzo(g,h,i)perylene 0.45
63-54 —
g = Benzo(k)fluoranthene 0.41 g TA boundary
s | Chrysene 0.7 = ¥ ;
8 Floorantiens: 1.3 g 2-ft elevation contour
6352 Indeno(1,2,3-cd)pyrene 0.38 10-ft elevaticn contour
Phenanthrene 0.55
6353 Pyrene 1.0 — 100-ft elevation contour
= Structure
TA-63 = —
g 3 04-02010 (0-2 ft) || Former structure
F 0404-95-0070 (1-2 ft) :
\
_./ ¢ / Pentachlorophenol 0.07 (J) E Subject SWMU or AOC
/
‘ 3 1 Note: Sampling results reported in mg/kg
= 1
: ! i \
8 ! S o A 8 State Plane Ccordinate System
§ = 'l \\'.{ b = § New Mexico, Certral Zone, US Foot
[ ] N i = NAD 1983, NGVD 1929
/ e N i
o 7 b ]
A ,f .Q‘;.\_ "I Feet
&_‘r / N Y i ir 20 4Iu slo
S 63-121 ’_, --..-r.-;-_—;a—;-_:,.‘._‘_.__-_a__.___i____il_ PRl N N I m——— L1 1 L1 1
g / U N oo T - [rrrrrrr
= §.f Y iy 0 5 10 20
% ';,’ ! . Canada deJ e Meters
= _ /! ! \ / &, . Karla Sterling, Apogen Technologies
. f Date: 06.13 2008
R ;.’ ! N |l||'| Map: quBI_eHIR_Z 1-3_Org Revd
\ \"'\_“ - _f ! \ "l Disclaimer: This map was createc for work processes
~ b ! 1 associated with the Upper Cafiada del Buey Aggregate Area
| | | ] I ] | Historical Investigation Report. All other uses for this map
1627700 1627800 1627900 1628000 1628100 1628200 1628300 should be confirmed with the E Programs D
Figure 4.1-3  Organic chemicals detected at SWMU 04-003(a) and AOC 04-004

EP2008-0287

79 June 2008



Upper Cafiada del Buey Aggregate Area Investigation Work Plan

1627700 1627800 1627900 1628000 1628100 1628200 1628300 :
- ! | Location Map
I
v
i =
I 04-02002 (0-3 ft) Map Area
*q 0404-95-0081 (0-1 ft)
=y Plutonium-239/240 0.03
I Y T, 0404-95-0084 (2-3 ft)
I' ) Gross alpha 28.0
2 04-02001 (0-3 ft) . / Gross beta 27.0 2
7] = PUY 2
B 0404-95-0075 (0-1 ft) Y | e E ROAD B Upper Canada Buey Aggregale Area
- Plutonium-239/240 0.017 ' e T o e T e Y r— — = F y Adgreg
n > 04-02003 (0-3 ft)
. 0404-95-0087 (1-2 ft)
h N | " Plutonium-239/240 0.024
mE
i 047
I !‘ 04-02004 (0-3 ft)
| 04-02007 (0-3 ft) _/’{_‘I’/—/‘ 0404-95-0090 (0-1 ft)
0404-95-0056 (0-1 ft) Al AOC Plutonium-239/240 0.029
Plutonium-239/240 0.056 1% . 04-004 52118
Ny Y
=
g 04-02006 (0-3 ft) LY T g
2 ea1n 0404-95-0053 (0-1 ft) K{ SWmMmu % |3
3 Plutonium-239/240 0.631 SN 04-003(a) o =
Q.\“ ey
& 52-114 : .
Ny 1 *  Sampling location
.-%\\I ~
N ~—-= Inferred drainage
N
L% Paved road
R
\»\\\ 52-115 ==== Unpaved road
%
NiL ~—— Fence
N,
63-54 A N === TA boundary
] NG g
8- \\;.\‘ Y -8 2-ft elevation contour
| 63-52 "-\\ 10-ft elevation contour
N 2
63.53 N — 100-ft elevation contour
: / : Structure
TA-63 K 04-02010 (0-3 ft) —
> / N 0404-95-0070 (1-2 ft) || Former structure
! : Gross alpha 24.0
/f \ Gross beta 37.0 [ subject swMmU or AOC
"‘-.‘\\ 'll k Note: Sampling results reported in pCilg
§ ! \ § State Plane Coordinate System
B — | F —~ % New Mexico, Central Zone, US Foot
2 ! i = NAD 1883, NGVD 1929
~ i N
o 1
A / \ Feet
2 / j : :i 20 4|0 slo
5 63121 ; \-'-'i"-"-'-'r-"-'_.”l—"i‘h"iL."—__;;-.—_—il 4 e P [ L5 1
<Zr { I A —— - Frrrprrror]
3 / vy B 0 5 10 20
COE [/ ! A Cafadg d Meters
y : el &
= _," i \ | “a Karla Sterling, Apogen Technologies
f I \ i L- Date: 06.13.2008
= - f H > / Map: UCAB_HIR_2 1-4_Rad Revl
\ m"“-\ - _;" ! ".\ " Disclaimer. This map was created for work processes
ey 2 Fi 1 2 associated with the Upper Cafada del Buey Aggregate Area
| Histerical Investigation Report. All other uses for this map
1627700 1627800 1627900 1628000 1628100 1628200 1628300 should be confirmed with the E Programs D

Figure 4.1-4  Radionuclides detected or detected above BVs/FVs at SWMU 04-003(a) and AOC 04-004

June 2008 80 EP2008-0287



Upper Cafada del Buey Aggregate Area Investigation Work Plan

1627800 1627900 1628000 1628100 1628200 1628300 1628400 1628500 1628600 i
| i i | | | | e Location Map
57 U TR] —_——
‘ N~ | e — ‘&
w2 _ e = —
; i | e S— - (.
g e 2
3 - S \ PUYE ROAD B S i e
== e e e — i =
[~ = ‘ E \ ‘_.f» ; a—— _'______\ —
, A 4 Aoc
| 04-004 B .
-] SWMU Upper Canada del Buey Aggregate Area
| A 47 A’:”"- 04-003(a) 52-116
. : P - | 52117
g || A : g
2] _ TA-52 -3
- | -
18 %) Proposed sampling location
ll Qé" . ® Surface sample
| ,5"' A Surface and subsurface sample
i 7 ~-= Inferred drainage
gt NIAY: 8 —c¢— Communication line
o F A PASCAL B o
S A 2 —E— Electric line
___f’r B 6— Gas line
_-"{ sR— Sewer line
] —w— Water line
M= 9
— Paved road
- ——== Unpaved road
% ] i —% —— Fence
= N i ~
- ——
3 \\“\ \ G2 —— TA boundary
g LY ! o S 2-ft elevation contour
5 % 63-121 { e L o e S S S F — i— 1
> / 1 : i s < g ) f 10-ft elevation contour
iq /i e e = I
g ";" R —— 100-ft elevation contour
! A Structure
| 4 = =
% a i \ ¢ % || Former structure
w Y w
= i \\ = [ subject swMu orAOC
. | N
& i e State Plane Coordinate System
/ . N New Mexico, Central Zone, US Foot
1 \ NAD 1983, NGVD 1929
i
" } Feet
/] \ 0 25 50 100
g . g | | |
E . ,.’ = E 1 1 1 1 1 1
= " = ' l I
J 0 5 10 20
' f Meters
f Darren Green, Apogen Technologies
o Modified by Kelly Crowell, Apogen Technologies
‘ d | Date: 06.26.2008
' el Bue = Map: UCdB_IWP_4 1-5 Rev0
\‘ - Disclaimer, This map was created for work processes
AN S et g = =t associated with the Upper Cafiada del Buey Aggregate Area
| I | ! | | | | Investigation Work Plan. All other uses for this map
1627800 1627900 1628000 1628100 1628200 1628300 1628400 1628500 1628600 should be with the Envi Programs Directorate
Figure 4.1-5 Proposed sampling locations for SWMU 04-003(a) and AOC 04-004
81 June 2008

EP2008-0287



Upper Cafiada del Buey Aggregate Area Investigation Work Plan

1631700
|

1631800

1632000

1632100
|

1632200

1632300
|

1632400

1766200

1766100

1766000

Septic Tank
(46-22)

W

ICECAP

1765900
|

1765800
I

S
N

G CanyDH

TA-46

7000

!

L

Sand filters

1
1
1
|
I
I
I

__swmu__"
46-009(b)

1766100

1765800

1765700

|
1631700

1631800

1631800

1
1632000

1632100

1632200

1632300

1632400

1766200

1766000

1765800

1765700

Location Map

Map Area \
(.

Upper Canada del Buey Aggregate Area

===+ Associated drain or pipeline

_ Approximate drain or
~ pipeline location

—c— Communication line
—&— Gas line

&~ Electric line

sR— Sewer line

—w— \Vater line

Paved road
—-===Unpaved road

Fence

2-ft elevation contour

10-ft elevation contour
— 100-ft elevation contour
- Septic tank

Structure
[ subject swmu or AOC
State Plane Coordinate System

New Mexico, Central Zone, US Foot
NAD 1983, NGVD 1929

Feet
0 25 50 100

|
0o 5 10 20
Meters

Darren Green, Apogen Technologies
Date: 06,12 2008
Map: UCdB_HIR_3 1-1.Rev0

Disclaimer This map was created for work processes
associated with the Upper Cafiada del Buey Aggregate Area
Historical Investigation Report. All other uses for this map
should be d with the Envi | Programs Directorate

Figure 5.1-1

Site features for SWMUs 46-002, 46-003(b), and 46-009(b)

June 2008

82

EP2008-0287



Upper Cafada del Buey Aggregate Area Investigation Work Plan

1631700

1631800 1631900 1632000

1632100

1

Location Map

1766100

1766000

it 3 S = =

46-003(b)

Septic Tank /

(46-22)

L

ICECAP Crainfield /

e - \I
e - ? —
AT
‘.f” \\f
- M
swMu T ?

Lagoon

(46-149)

o

Upper Canada del Buey Aggregate Area

1766100

Proposed sampling location

@  Surface sample

B Subsurface sample

A  Surface and subsurface sample
«==|Inferred drainage

====== Asgsociated drain or pipeline

1766000

_____ Approximate drain or
77 pipeline location

—c— Communication line
6— Gas line

~—€&~— Electric line

srR— Sewer line

—w=— Water line

g g
o | 2 Paved road
- - ———— Unpaved road
~—— Fence
2-ft elevation contour
10-ft elevation contour
—— 100-ft elevation contour
_ Septic tank
g . E | | Structure
2 2
= < [] subject swmu or AOC
State Plane Coordinate System
New Mexico, Central Zone, US Foot
NAD 1983, NGVD 1929
N
Feet
0 25 50 100
A T ;\E 5 I 1 1 1 I 1 1 1 l
8 8 I I I
& ) | 5 0 5 10 20
= i = Meters
] Darren Green, Apogen Technologies
! Modified by Kelly Crowell, Apagen Technologies
e st S, -G WL YA, SN (. i T I R | || a7 ot C (i TR -/ (1| i b - 1 NNRRY A S Date: 06.26.2008
b NG e N NS, s S—— NI T LS BN N e g Map: UCdB_IWP_5 1-2 RevD
| . = O VR W =a W . M.~ RN f Gl A I VU A I | SO A Y ey . e R, e Disclaimer: This map was created for work processes
1 T 1 T ] asseciated with the Upper Cafada del Buey Aggregale Area
1631700 1631800 1631900 1632000 1632100 Investigation Work Plan. All other uses for this map
should be confirmad with the ol (s
Figure 5.1-2 Proposed sampling locations for SWMUs 46-002, 46-003(b), and 46-009(b)
EP2008-0287 83 June 2008



Upper Cafiada del Buey Aggregate Area Investigation Work Plan

1630800 1630050 1631100 1631250 1631400 1631550 1631700 i
L . ' | | — | Location Map
g | I ] e - | B I s E ¢ ﬁ
o~ — - w o o~
§ | ! / P \ §
= -_-—‘l—————\c___________ [ =t %= Map Area\
< = i ) \
'i ' N7 7 swmu—e 1
| | ; SWMU e P~ 46-004(a2)™
| SWmMU _ [T ] swmu 46-006(f) |y o S V1% ;
| 460049 ___L——A  F7 N 46-008(b) — = =
! Aot SWMU/ ( . Upper Cafiada del Buey Aggregate Area
46-008(f) ! = '
, '8 i\_ 4625
- _: ;_..' & =
46-530 /AR | ™)
o e /;I 3 1 " b =
i | v ™
5 il N
2 A Y £ *  Sampling location
sr— 46-128 55 % === Associated drain or pipeline
G-t
[/ ~ Approximate drain or
| ' ~~ " pipeline location
i [ o EO1I54N | —c— Communication line
r o 46-01153
46-01093 & g R oL —6— Gasline
46-01095  46-01092 [ e
d ey Al ' —€e— Electric line
—t— - = —— SH———
: BT ham b sk~ Sewer line
—~ ° st —_ o
o W L \ ] —w— Water line
=3 G 4601129 ==_ o\ & SN \ o
8 : - T T e V46:01096 w — & Paved road
8- R 46-004(f) - . _ N - — &
= SATY Y -\; . 46-01094 ; — £ "
1~ | ] SWMU % > = - Unpaved road
L | SWMU —_—i 4624 | %tés [ 46-41 46.010(‘1) 2 Lo = =
E 46-004(d2) = - SWMU o v i — Fence
p! — - 46-262 46-004(w) ) '..{/;5” 5 : 2-ft elevation contour
( — - = 3 I pla=c T e
' Swmu - o 17} #6:01152¢8 10-ft elevation contour
T 45-_008fd) \ Frs 5 ,'I } o ..46-01155 \
SWMU I,l o —— 100-ft elevation contour
46-004(r) et Il septic tank
AN & 46-01156
! . Structure
[ | Former structure
2 | 8 [ subject swmu or ACC
7] . ) 2
- : swmu ] other sSWMU or AOC
: 46-009(a) '
Septic Tank State Plane Coordinate System
& (46-8) : New Mexico, Central Zone, US Foot
)|/ e = NAD 1983, NGVD 1929
a4 Drainfield N
/ [
=—-SR- sC Canyon Feet
SWMU g W 0 25 50 100
) __d,é—@f}ﬁ(g) ' / I Sl | T T N Y B B |
' 46-004(t) o 5 10 20
= / Meters
= . 7 = Darren Green, Apogen Technologies
3 3 4 ) Date: 06,12 2008
3 . 9 Map: UCdB_HIR_32-1 Rev0
i s = Disclaimer: This map was created for work processes
I | ] | | | associated with the Upper Cafada del Buey Aggregate Area
1630950 1631100 1631250 1631400 1631550 1631700 Historical Investigation Report. All other uses. for this map
should be fi o with the Envi | Py Direct

Figure 5.2-1  Site features for SWMUs 46-003(a), 46-006(b), 46-008(e), 46-009(a), and 46-010(d)

June 2008 84 EP2008-0287



Upper Cafada del Buey Aggregate Area Investigation Work Plan

1630800 1630950 1631100 1631250 1631400 1631550 1631700 ]
_ : | I _ | E _ | Location Map
= (L | Sl | AN
3 “-‘——|\ 3= Map Area
u SWMu Al ]
: 46-004m)  Aoc e SMUNIL=E ]
J SWMU | 46-004(a2)
r ! =Y SWmMuU 1C-46-003 &
I 46-004(g) | 1A A\ 46—00é[b} | @
- i Lol Upper Cafnada del Buey Aggregate Area
i [ Proposed sampling location
|| T ® Surface sample
B  Subsurface sample
(=1 (=1
B SWMU _§ 4  Surface and subsurface sample
£ - 004(p) £
/ «—-— |nferred drainage
===+ Associated drain or pipeline
. ~ Approximate drain or
: " pipeline location
E-a
b e ‘/;sx vy / —c— Communication line
. 2 4 SWMU i i
@62 AT e 46-004(s) Gas line
S / — ~—&e— Electric line
N4 T
V4 e. P sR— Sewer line
s 4 $ \J\ 2 —w— Water line
%— 4 i i: . —% — Paved road
A\ SWMU xiite —==== Unpaved road
W_E 46-004(d2) ! SWMU —— Fence
e r- T 46-262 46-004(w) 2-ft elevation contour
. 1 I swMuU b = [ O i
' - dS—DDB[d}_':_:‘ =7 |'j : ; 10-ft elevation contour
sSWMU I.ci:s SN G swﬁ ; —— 100-ft elevation contour
46-004(r) b ‘%.’r Bl septic tank
~| .'I = g / 46-003(a)
] L ] | Structure
|' ' ["i Former structure
g § |2 [ subject swmu or AOC
B w LT e | ' £ [ Other SWMU or AOC
LN ) ( Drainfield SWMU ¢ ;
. D Septic Tank 46-009(a) i ! e
= ! (46-8) A : State Plane Coordinate System
=" -' 3 \ New Mexico, Central Zone, US Foot
) ., NAD 1983, NGVD 1929
7 \
SWMU { K RS e SR i e o e Ry iIJ 25 sln 1?0
\ 46 -008(g)T° " / L swwu SR, Y g~ 5 e 1 A e
) 46-004(t) 0 5 10 20
SV Meters
o = Darren Green, Apogen Technologies
Q ] Date: 08.13.2008
8 / = % Map: UCdB_IWP_5.2-2 Revd
& 4 b = Disclaimer: This map was crealed for work processes
1 1 | i i I i associated with the Upper Cafada del Buey Agaregate Area
1630800 1630950 1631100 1631250 1631400 1631550 1631700 Investigation Work Plan. All other uses for this map
should be with the El Programs D

Figure 5.2-2  Proposed sampling locations for SWMUs 46-003(a), 46-006(b), 46-008(e), 46-009(a), and 46-010(d)

EP2008-0287 85 June 2008



Upper Cafiada del Buey Aggregate Area Investigation Work Plan

1630700 1630800 1630900 1631000 1631100 1631200 1631300 1631400 Location Map
I I I L L |
2 2
%— [ ,1/7‘ _g
£ O SWMU G =
~=48-006(b) o
/ G R Map Area \
46-24 e — Swmu SWMU s Upper Canada del Buey Aggregate Area
46-004(d2) 46-010(d)
=%
= A ;
. Y SS=a SWMU
& N, | ==.-46-008(d) Sy 46-004w)
4 N . 2 L = n.r y
/-" 46-120 : v -_I [ TS = S 46'01-:';?1 *  Sampling location
PP ; = LA A ——
o <. \ o i : J i : I ====: Asgsociated drain or pipeline
/ AN R " | i
N/ / y§ R 4601099 | (il __ Approximate drain or
g | N - . f [ i g = pipeline location
= . e | ] —
£ »_ 0, | 46.75 w50 il s = ~c— Communication line
N } U - SWMY —&— Electric line
' 46-009(a) _
— |4 —6— (as line
& | -sR— Sewer line
/0 - —w— Water line
/ 0l g
J ~ 1 Paved road
g ?-lq:-f-z_\:' ' SWMU i ] ====Unpaved road
£ \ Y ! 5
E 43—01’-1’01"J 46-004(t) WS G .Can ¥ 0 E ——— Fence
2-ft elevation contour
4?%;&2 ) Septic Tank ' . 10-ft elevation contour
P ;g (46-49) —— 100-ft elevation contour
/,f Bl septic tank
& : :
ON /o8 Drainfield Drainfield : | | Structure
s ]
s N/ j ;,;:5’ i . [ subject sSwmu orAOC
I oY 2 |
g NS D L== —% [__] Other SWMU or AOC
}gg{?;?a) s -Eas‘ - A SWMU !
~ v — State Plane Coordinate System
s . ! 46-003(f) / New Mexico, Central Zone, US Foot
] 3 NAD 1983, NGVD 1929
£ N N
4 > Feet
4 //, N Septic Tank 0 25 50 100
S ¢ Voo (46-94) o I VT RO T (NOY PR TSR
A AN\ \\ '
n, / N o 5 10 20
E_ 4J41?;7 / . N e s\ _% Meters
w - . S w
= Ol?o ‘\_\ — g i Diarren Green, Apogen Technologies
i - g “ Date: 06.13.2008
‘m\\ N 1 __Ff_________jf%%k s ; Map UCdE_MIR_3.4-1 Raval
S~o \'\\_ ,"‘ | \\.,_ \*\ ., Disclaimer, This map was created for work procasses
| | I I | -associated with (he Upper Cafiada dal Buey Aggregale Area
1630700 1630800 1830800 1631000 1631100 1831200 1631300 1631400 sm‘;ﬂgﬂﬂ‘j"mﬂgﬁmfﬂm" Al oinaiiizes ki e oo

Figure 5.4-1  Site features for SWMUs 46-003(c), 46-003(f), 46-004(f), 46-004(r), 46-004(t), 46-004(w), 46-008(a), 46-008(d), and 46-008(g)

June 2008 86 EP2008-0287



Upper Cafada del Buey Aggregate Area Investigation Work Plan

1630800 1630900 1631000 1631100 1631200 1631300
| 1 I | I

1631400
|

1766000

Location Map

1766000

o

PA— SWMU SWMU - Upper Canada del Buey Aggregate Area
46-004(d2) 46~U10[<c9
2 (o> g =]
% S % Proposed sampling location
= ; T ® Surface sample
B Subsurface sample
A Surface and subsurface sample
----- — Inferred drainage
=====: Agsociated drain or pipeline
~ Approximate drain or
§ § - pipeline location
w) — [Fr)
2 3 2 —c— Communication line
\
swmu = \ ~E~ Electric line
46-009(a) i
1_ —6— Gas line
i sk Sewer line
i~ .
I —w— \WVater line
~
44 ~ Paved road
RN P AR — ———= Unpaved road
g | SWMU P . et R T o i -
8 46-004(t) SWSsc cany 8 —— Fence
= 2-ft elevation contour
Three additional y
Septic Tank SZTEIEBE,I(??:;?(’ 10-ft elevation contour
(46-49) dowr:gradient ——— 100-ft elevation contour
Kl septic tank
m - Drainfield Drainfield - Structure
[ subject SWMU orAOC
Il
§_ . —% [ ] other swmU or AOC
= : g ] =
N R o e /
e ~SWMU ‘v ———— SWMU g / State Plane Coordinate System
~L 46-008(a) 46-003(f) / New Mexico, Central Zone, US Foot
< N ™ ! NAD 1983, NGVD 1929
\ Fest
SN Septic Tank 0 25 50 100
R (46-94) %, IS Y PO N O (|
N e [rrrrrr
g % ) o 5 10 20
e T TR 5\ 2 Meters
g = S ————— i o Eg Darren Graan, Apogen Technologies
s N “\\ Date: 06.13 2008
‘w\\ a \ = _fﬁ_-_ — s Map: UCAB_IWP_5 4-2 Revl
E x_: ‘;‘( | \\-\‘ \"\ Disclaimer This map was created for work processes
) 1 | | associated with Ihe Upper Cafada del Buey Aggregate Area
1630700 1630800 1630000 1631000 1631100 1631200 1631300 1631400 Investigation Work Plan. All ather uses for this map

should be confi Directorate

4 with the E Prog

Figure 5.4-2

EP2008-0287

Proposed sampling locations for SWMUs 46-003(c), 46-003(f), 46-004(f), 46-004(r), 46-004(t), 46-004(w), 46-008(a), 46-008(d), and 46-008(g)

87

June 2008




Upper Cafiada del Buey Aggregate Area Investigation Work Plan

1631200 1631300 1631400 1631500 1631600 1631700 1631800 1631900 .
| ! _ _ | - [ | ! | \ Location Map
8 M N e = ; |
25 he¥ \\\ /
%" et Y/ 5 DN _g D
Yey 7000
S Upper Cafiada del Buey Aggregate Area
“‘-,\ \\\
RO e
e -
~, ~, o e T
\\\\ \\.\\ //”I,//’
:5-01041 \\\\ x\\\ _’/Il ’J’,/
8 46-01042 46-01025 __:::- g
8- 46-01043 8
b * 46-01035 = ; :
. e Sampling location
46-01040
o ====x Agsociated drain or pipeline
TA-46 460103 4601034 46-01030 ' .
S h — __ Approximate drain or
,46:01036 . pipeline location
x —¢— Communication line
AOC 46-01037 N .
46-004(f2) D 2103 S Tswmu —€e— Electric line
~46-004(d "
SWMU 46-01033 Pl el SWMU™ / el (Q\ & Gas line
g ) Septic Tank 46-004(z) 4601142 S 46-004(Q). / SN | & sk Sewer line
g (46-53) 46-01141 —w 46-01015 \ , Sl SWMU S~ 2 :
* SWMU 46-01122 . \ / 46-004(8)~_ > = —w— Water line
Drainfield 46-01140 46-004(b) SWMU \ p , M TNy
A (46-81) = oi150 4601016 46-004(h) \ f,* / e N Paved road
- g -1 3 ™, ~J
e . . ;:!; s 468-‘::1:[1U 46-01019 46-01017 \ \ .-’J # , 4601006 N ——=— Unpaved road
' ' ' : N oroe \ ‘ : / A
' Y\ A ! ——— 46-07138 : \ "\ f / Fence
\ . [ — 16-01131 sSWmMu SWMU \ \ #.-' f/ , fe-o1007 2:4¢ elavialion contoiir
" éa : ~— DTE___J 46-004(x) _46-004(u) \ ./ y, '
pona). | Il SWMU S AO138 '4_5-01022 = swmu N \ ;.-' /’ 10-ft elevation contour
» ﬁ o 3601105mb . 45“'21‘:(’0) SWMU L___ 46-004(v) " AGONITI . 4601154 - —— 100-ft elevation contour
g- 46:008(d). | = o = -8 Kl septic tank
8 / SWMU , 16:01135 sRIII @ P
N SWMU & 46-006(g) S
46.00h(m) ’ SWMU __ AOC ws | —
/ " 46-004(a) 5T C-46-002 B -' [ subject swmu or AOC
/ -
[/ sm & SWMU [ ] other SWMU or AOC
| —¢ 48-31 46-003(e) .
State Plane Coordinate System
New Mexico, Central Zone, US Foot
& NAD 1983, NGVD 1929
— @ = {
I# —SWMU || 46-16 Feet
g '/ »46-004(a2) ! kinils g 0 20 40 80
w — o gl 1! | 4 |— ©
o \ \ o
£ % i o 46-004(h) _ £ ' ek L e '
| 2 : '3 [ T 1
SWMU \\ 1) 0o 5 10 20
& HN\N—-—_ 46-008(f) n \ Mk
4630 AQC —¢ f . | | 46-420 \ Darren Green, Apogen Technologies
% » C-46-003 X '_::-_:::‘_‘_-*G : e I\ | Date: 06.13.2008
— ] [ =TT YA \ Map: UCAB_IWP_5.5-1 Revd
& i '/\ S \m \ | Disclaimer: This map was crealed for work processes
| | T | associated with the Upper Caflada del Buey Aggregate Area
1631200 1631300 1631400 1631500 1631600 1631700 1631800 1631900 i i (i AL PO LH K e np
Figure 5.5-1  Site features for SWMUs 46-003(d), 46-004(a), 46-004(b), 46-004(c), 46-004(x), 46-004(y), 46-004(z), 46-006(d), 46-006(g), and AOC 46-004(f2)

June 2008

88

EP2008-0287



Upper Cafada del Buey Aggregate Area Investigation Work Plan

1631200 1631300 1631400 1631500 1631600 .
| | | Location Map
Map Area \
O
4
Upper Canada del Buey Aggregate Area
g d&‘
/8
Ua ¥
8 8 Proposed sampling location
:'E E @  Surface sample
B Subsurface sample
w
A Surface and subsurface sample
====== Asgsociated drain or pipeline
TA-46 ~ Approximate drain or
/ ~ pipeline location
—¢— Communication line
—&e— Electric line
-6— Gas line
AOC sR— Sewer line
46-004(f2) SWmMuU —w— Water line
8 SWMU ‘ 46-004(b) - s
21 46-004(z) (46-81) 43\5\’04"’ . @ Paved road
= Septic Tank \ " ) | = ———— Unpaved road
(46-53) - : f p
Drainfield i —— Fence
2-ft elevation contour
10-ft elevation contour
—— 100-ft elevation contour
I swmu SWMU ;
et - Septic tank
46-006(d) ® : P
Structure
[ subject SWMU orAOC
[ ] other sWMU or AOC
46-004(c) A
§ X (45:81) § State Plane Coordinate System
2 46-154 ~ @ New Mexico, Central Zone, US Foot
~ d ~ NAD 1983, NGVD 1929
SWMU g 46-006(g) Feet
46-004(m) \ SWMU P 0 125 25 50
Jd / 46-004(a) IR S BN W S W
/ 0 25 5 10
__". W\ o x Meters
/ Ay i — SR Darren Green, Apogen Technologies
[ Date: 06.13.2008
Lo — Map: UCdB_IWP_5 5-2 RevD
\’ a — Drsclaimer: This map was created for work processes
T 1 associated with the Upper Cafiada del Buey Aggregate Area
1631200 1631300 1631400 1631500 1631600 Investigation Work Plan. All other uses for this map
should be confi with tha E | Prog Di
Figure 5.5-2  Proposed sampling locations for SWMUs 46-003(d), 46-004(a), 46-004(b), 46-004(c), 46-006(d), and 46-006(g)

EP2008-0287

89

June 2008



Upper Cafiada del Buey Aggregate Area Investigation Work Plan

1631500 1631600 1631700 1631800 1631800 1632000 1632100 :
. . . . ! ! Location Map
\\\\ -\\\\ \
B ""\.\\ o
“"-.,_h_:“\\ Map Area
b ~,
S 46-01009 \
~, N L
S -
§ | 00, == -_'_':: :::: ki § Upper Cafada del Buey Aggregate Area
g
o
a de_f 8
Yey {)
46-01011
L
*  Sampling location
====: Associated drain or pipeline
~ Approximate drain or
TA-48 #5‘0101.2 46-01013 - Swmu e p;‘;llne location
- 46-004(q) “~o I
= =1 —c= Communication line
& Ry
(o & —E— Electric line
- SWMu =
46-004(y) s— (Gas line
|
46-01004 .
SwWmMuU - 43_?:::”‘1 b T sR— Sewer line
SWMU 46-004(h) : 46-01005 ( ) S [, i
46-01021 46-004 (46-69) Mk —w— Water line
SWMU * (u) N NG
46-004(x), 4601022 SwmMmu % —— Paved road
" SWMU ‘ 46-004(e) g
\ 46-01023 = (46-70) —--== Unpaved roa
46-01003
46-004(v) . 46.01002
v . \ Fence
46-01024 iy | Septic Tank
g A i = -. (46-66) 3 2-ft elevation contour
% T ' i i IE % 10-ft elevation contour
£ 1 SRR = .
% \ | —— 100-ft elevation contour
46-58 \ Drainfield
_______ _ Septic tank
MELRERNENRRTRR, ST e 1 | Structure
46-003(e) [ | Former structure
D Subject SWMU or AOC
SVt [ ] other swmu or AOC
46-004(h)
8 i g State Plane Coordinate System
g — ! § New Mexico, Central Zone, US Foot
= = NAD 1983, NGVD 1829
Feet
0 25 50 100
46-420 l_ 1 L 1 l 1 1 L I
l 1 1 1 l 1 L L) l
0 5 10 20
Meters
Darren Green, Apogen Technologies
ik Date: 05 13.2008
\| .f\\. . Map: UCdE_HIR_36-1Rev0
S Disclaimer: This map was created for work processes
] | | | | associated with the Upper Cafiada del Buey Aggregate Area
1631500 1631600 1631700 1631800 1632000 1632100 Historical Investigation Repart. All other uses for this map
should be with the E | Programs D

Figure 5.6-1  Site features for SWMUs 46-003(e), 46-004(a2), 46-004(d), 46-004(e), 46-004(h) (outfall), 46-004(q), 46-004(u), 46-004(v), and 46-008(f)

June 2008 90 EP2008-0287



Upper Cafada del Buey Aggregate Area Investigation Work Plan

1631500 1631600 1631700 1631800 1631900 1632000 1832100 ;
! ! < - ! ! ! | | Location Map
. “\.\ 2
S S \
e ‘\\“ by
~~ Map Area \
g 2000 —-"_': ﬁﬁﬁﬁﬁ g Upper Canada del Buey Aggregate Area
g . & Proposed sampling location
e/
Buey I ® Surface sample
B Subsurface sample
4  Surface and subsurface sample
==== Associated drain or pipeline
~ Approximate drain or
TA-46 42"‘3’&? ) N " pipeline location
= q “\\ Ly
2 lI R o —c— Communication line
3 - | S S
2 ~ —€&— Electric line
3 SWMU l :
46-004(y) 1| G Gas line
SWMU || SwmMu sR— Sewer line
sSwmu 46-004(h) ] 46-004(d) .
46-004(u) \ | (46-69) —w— Water line
// \ 42“:&'{' ) Paved road
SWMU e
* —=—= Unpaved road
: 46-004 (v) \ 46:10) o
P , Ly
\ T Septic Tank e
5 ! B _ (46-66) g 2-ft elevation contour
= { r =]
g = C-46.002 i “_ ” = g 10-ft elevation contour
5RTY ‘ —— 100-ft elevation contour
_ 46-58 ¥ Drainfield 1
= 00 Septic tank
WA H [ | T % Structure
46-003(e) [___ Former structure
[] subject SWMU or AOC
i
SWMU ] | Other SWMU or AOC
_ 46-004(h)
§ % SWmMu ; 2 f,"l State Plane Coordinate System
| ‘ 46-004(a2 - / New Mexico, Central Zone, US Foot
§ s [ ) % ; N NAD 1983, NGVD 1929
Feet
0 25 50 100
\ ' 1 1 1 I 1 1 1 I
S 46-420
- T W l 1 L] L I L) Ll 1 I
0 5 10 20
Meters
Darren Green, Apogen Technologies
Date: 05.13.2008
Map: UCHB_IWP_5 6-2 Revl
. 'L\ Disclaimer. This map was created for work processes
I | T T associated with the Upper Cafiada del Buey Aggregate Area
1631500 1631600 1631700 1631800 1631900 1632000 1632100 Investigation Work Pian. All other uses for this map
should be confirmed with the Programs D
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Figure 5.16-2 Proposed sampling locations for Consolidated Unit 46-004(d2)-99: SWMUs 46-004(d2), 46-004(g) (stack emissions), 46-004(h) (stack emissions), and AOCs C-46-002 and C-46-003

June 2008 98 EP2008-0287



Upper Cafada del Buey Aggregate Area Investigation Work Plan

Table 1.1-1
SWMUs and AOCs within the Caflada del Buey Canyon Aggregate Area
Site ID Subunit Brief Description Site Status Reference
TA-04
Consolidated Unit | SWMU 04-003(a) | Outfall Under Investigation | Work plan section 4.1.1
04-003(a)-00 AOC 04-004 Potential soil Under Investigation | Work plan section 4.1.2
contamination
TA-46
AOC 46-001 Six tanks located on NFA Approved, EPA 2005, 088464
the southeast side of | 01/21/05
building 46-88
SWMU 46-002 Surface impoundment | Under Investigation | Work plan section 5.1

SWMU 46-003(a)

Septic system

Under Investigation

Work plan section 5.2

SWMU 46-003(b)

Septic system

Under Investigation

Work plan section 5.3

SWMU 46-003(c)

Septic system

Under Investigation

Work plan section 5.4

SWMU 46-003(d)

Septic system

Under Investigation

Work plan section 5.5

SWMU 46-003(e)

Septic system

Under Investigation

Work plan section 5.6

SWMU 46-003(f)

Septic system

Under Investigation

Work plan section 5.7

SWMU 46-003(g)

Septic system

Under Investigation

Work plan section 5.8

SWMU 46-003(h) Outfall from Corrective Action NMED 2005, 092417
building 46-77 Complete Without
Controls, 11/29/05
SWMU 46-004(a) Drainlines Under Investigation | Work plan section 5.9
SWMU 46-004(a2) Outfall Under Investigation | Work plan section 5.10

SWMU 46-004(b)

Former tank

Under Investigation

Work plan section 5.11

SWMU 46-004(b2)

Outfall

Under Investigation

Work plan section 5.12

SWMU 46-004(c)

Dry well

Under Investigation

Work plan section 5.13

SWMU 46-004(c2)

Qutfall for an
industrial drainline

Under Investigation

Work plan section 5.14

Consolidated Unit
46-004(d)-99

SWMU 46-004(d)

Dry well

Under Investigation

Work plan section 5.15.1

SWMU 46-004(e)

Dry well

Under Investigation

Work plan section 5.15.2

Consolidated Unit
46-004(d2)-99

SWMU 46-004(d2)

Area of potential soil
contamination
associated with
laboratory stack
emissions from
building 46-24

Under Investigation

Work plan sections
5.16.1, 5.16.2, 5.16.3,
and 5.16.4

SWMU 46-004(g)

Stack emissions/
outfall

Under Investigation

Work plan sections
5.16.1,5.16.2, 5.16.3,
and 5.16.5
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Table 1.1-1 (continued)

Site ID Subunit Brief Description Site Status Reference
Consolidated Unit | SWMU 46-004(h) | Stack emissions/outfall | Under Investigation | Work plan sections
46-004(d2)-99 5.16.1,5.16.2, 5.16.3,
(continued) and 5.16.6

AOC C-46-002 One-time stack Under Investigation | Work plan sections
emission 5.16.1,5.16.2, 5.16.3,
and 5.16.6
AOC C-46-003 Stack emissions Under Investigation | Work plan sections
5.16.1,5.16.2, 5.16.3,
and 5.16.7
AOC 46-004(e2) Ouitfall Under Investigation | Work plan section 5.17
SWMU 46-004(f) Outfall Under Investigation | Work plan section 5.18
AOC 46-004(f2) Outfall Under Investigation | Work plan section 5.19
AOC 46-004(i) Two outfalls that NFA Approved, EPA 2005, 088464

received blowdown 01/21/05
from cooling tower
46-86 and that served
a holding tank located
east of the cooling

tower
AOC 46-004(j) Outfall that received NFA Approved, EPA 2005, 088464
blowdown from a 01/21/05

cooling tower located
at building 46-1

AOC 46-004(k) Outfall associated with | NFA Approved, EPA 2005, 088464
a cooling tower that 01/21/05
served building 46-169

AOC 46-004(1) Outfall for a NFA Approved, EPA 2005, 088464
commercial cooling 01/21/05
unit located on the
south side of

building 46-24
SWMU 46-004(m) Outfall Under Investigation | Work plan section 5.20
AOC 46-004(n) Outfall for a cooling NFA Approved, EPA 2005, 088464

tower associated with | 01/21/05

building 46-41
AOC 46-004(0) Ouitfall for a cooling NFA Approved, EPA 2005, 088464

tower located at 01/21/05

building 46-200
SWMU 46-004(p) Dry well Under Investigation | Work plan section 5.21
SWMU 46-004(q) Outfall Under Investigation | Work plan section 5.22
SWMU 46-004(r) Ouitfall Under Investigation | Work plan section 5.23
SWMU 46-004(s) Qutfall Under Investigation | Work plan section 5.24
SWMU 46-004(t) Outfall Under Investigation | Work plan section 5.25
SWMU 46-004(u) Outfall Under Investigation | Work plan section 5.26
SWMU 46-004(v) Outfall Under Investigation | Work plan section 5.27
SWMU 46-004(w) Outfall Under Investigation | Work plan section 5.28
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Table 1.1-1 (continued)

Site ID Subunit Brief Description Site Status Reference
SWMU 46-004(x) Outfall Under Investigation | Work plan section 5.29
SWMU 46-004(y) Outfall Under Investigation | Work plan section 5.30
SWMU 46-004(z) Ouitfall Under Investigation | Work plan section 5.31
SWMU 46-005 Surface Under Investigation | Work plan section 5.32

impoundments
SWMU 46-006(a) Potential soil Under Investigation | Work plan section 5.33
contamination
SWMU 46-006(b) Former storage shed Under Investigation | Work plan section 5.34
SWMU 46-006(c) Storage area Under Investigation | Work plan section 5.35
SWMU 46-006(d) Potential soll Under Investigation | Work plan section 5.36
contamination
AOC 46-006(e) Surface disposal area | NFA Approved, EPA 2005, 088464
01/21/05
SWMU 46-006(f) Storage area Under Investigation | Work plan section 5.37
SWMU 46-006(g) Storage area Under Investigation | Work plan section 5.38
SWMU 46-007 Potential soil Under Investigation | Work plan section 5.39
contamination
SWMU 46-008(a) Storage area Under investigation | Work plan section 5.40
AOC 46-008 (misc) Storage area— NFA Approved, EPA 2005, 088464
unable to be located 01/21/05
SWMU 46-008(b) Storage area Under Investigation | Work plan section 5.41
SWMU 46-008(c) Storage area— Removed from NMED 1998, 063042
unable to be located Module VIII of the
Laboratory’s

Hazardous Waste
Facility Permit
(HWFP), 12/23/98

SWMU 46-008(d) Storage area Under Investigation | Work plan section 5.42
SWMU 46-008(e) Storage area Under Investigation | Work plan section 5.43
SWMU 46-008(f) Storage area Under Investigation | Work plan section 5.44
SWMU 46-008(g) Storage area Under Investigation | Work plan section 5.45
SWMU 46-009(a) Landfill Under Investigation | Work plan section 5.46
SWMU 46-009(b) Former surface Under Investigation | Work plan section 5.47
disposal area
AOC 46-010 (misc) Storage area— NFA Approved, EPA 2005, 088464
unable to be located 01/21/05
AOC 46-010(a) Storage area located NFA Approved, EPA 2005, 088464
on south bay of 01/21/05
building 46-1
AOC 46-010(b) Storage area located NFA Approved, EPA 2005, 088464
along south wall of 01/21/05
building 46-24
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Table 1.1-1 (continued)

Site ID Subunit Brief Description Site Status Reference
AOC 46-010(c) Storage area located NFA Approved, EPA 2005, 088464
against the south wall | 01/21/05

of building 46-31

SWMU 46-010(d)

Storage area

Under Investigation

Work plan section 5.48

AOC 46-010(e) Storage area located NFA Approved, EPA 2005, 088464
on the southwest 01/21/05
corner of
building 46-154

AOC 46-010(f) Storage area located NFA Approved, EPA 2005, 088464
on a hill above 01/21/05

building 46-158

AOC C-46-001

Spill release area

Under Investigation

Work plan section 5.49

TA-52

SWMU 52-001(a)

Ultra-High-
Temperature Reactor
Experiment (UHTREX)
equipment

Removed from
Module VIII of the
HWFP, 12/23/98

NMED 1998, 063042

SWMU 52-001(b)

UHTREX equipment

Removed from
Module VIII of the
HWFP, 12/23/98

NMED 1998, 063042

SWMU 52-001(c)

UHTREX equipment

Removed from
Module VIII of the
HWFP, 12/23/98

NMED 1998, 063042

SWMU 52-001(d)

UHTREX equipment

Pending NMED
review of
supplemental
information,
04/15/08

LANL 2008, 101365

SWMU 52-002(b)

Septic system

Removed from
Module VIII of the
HWFP, 12/23/98

NMED 1998, 063042

SWMU 52-002(f)

Septic system

Removed from
Module VIII of the
HWFP, 12/23/98

NMED 1998, 063042

AOC 52-002(g) Septic system NFA Approved, EPA 2005, 088464
01/21/05

AOC 52-004 Evaporator NFA Approved, EPA 2005, 088464
01/21/05

AOC C-52-001 Former transformer NFA Approved, EPA 2005, 088464
site—PCB only site 01/21/05

AOC C-52-002 Former transformer NFA Approved, EPA 2005, 088464
site—PCB only site 01/21/05

Note: Shading denotes NFA approved or pending.
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Table 2.3-1
Summary of Human Health Screening Levels for Chemicals and Radionuclides
Chemical/Radionuclide Residential Industrial Recreational
Organic Chemicals (mg/kg)
Acenaphthene 3730 33,500 47,500
Acenaphthylene (use Pyrene) 2290 30,900 23,800
Acetone 28,100 100,000 100,000
Acrolein 0.206 0.752 6.33
Aldrin 0.284 1.12 1.49
Amino-4,6-dinitrotoluene[2-] 61 680 399
(use Dinitrotoluene[2,6-])
Amino-2,6-dinitrotoluene[4-] 61 680 399
(use Dinitrotoluene[2,6-])
Anthracene 22,000 100,000 100,000
Aroclor-1016 3.93 41.3 23.3
Aroclor-1221 1.12 8.26 10.5
Aroclor-1232 1.12 8.26 10.5
Aroclor-1242 1.12 8.26 10.5
Aroclor-1248 1.12 8.26 105
Aroclor-1254 1.12 8.26 6.65
Aroclor-1260 1.12 8.26 10.5
Benzene 10.3 25.8 224
Benzidine 0.0211 0.0833 0.111
Benzo(a)anthracene 6.21 234 30.1
Benzo(a)pyrene 0.621 2.34 3.01
Benzo(b)fluoranthene 6.21 23.4 30.1
Benzo(k)fluoranthene 62.1 234 301
Benzo(g,h,i)perylene (use Pyrene) 2290 30,900 23,800
Benzoic acid 100,000* 100,000* 100,000
BHC[alpha-] 0.902 3.99 6.05
BHClbeta-] 3.16 14 21.2
BHC[gamma-] 4.37 19.3 29.3
Bis(2-chloroethyl)ether 2.44 7.45 34.5
Bis(2-chloroisopropyl)ether or Oxybis 38.7 119 453
(1-chloropropane)[2,2'-]
Bis(2-ethylhexyl)phthalate 347 1370 1830
Bromobenzene 37 137 245
Bromodichloromethane 14.4 37.2 290
Bromoform or Tribromomethane 621 2460 7160
Bromomethane 8.51 32.8 228
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Table 2.3-1 (continued)

Chemical/Radionuclide Residential Industrial Recreational

Butanone[2-] or Methyl ethyl ketone 31,800 48,700 48,700
Butylbenzene[n-] 62.1 62.1 62.1
Butylbenzene[sec-] 60.6 60.6 60.6
Butylbenzeneltert-] 106 106 106
Butylbenzylphthalate 240* 240* 240
Carbazole 240* 960* 1280
Carbon disulfide 460 460 460
Carbon tetrachloride 3.47 8.64 77.9
Chlordane (Technical Grade) 16.2 71.9 109
Chlordane[alpha-] (use Chlordane) 16.2 71.9 109
Chlordane[gamma-] (use Chlordane) 16.2 71.9 109
Chloro-1,3-butadiene[2-] 6.32 23 194
Chlorobenzene 194 245 245
Chlorodibromomethane or Dibromochloromethane | 14.8 39.5 673
Chlorodifluoromethane 211 211 211
Chloroethane or Ethyl chloride 63.3 154 1420
Chloroform 4 9.59 102
Chloromethane 21.8 53.4 510
Chloronaphthalene[2-] or [b-] 3990 27,800 63,400
Chloronitrobenzene[o-] 1.49 5.48 44.3
Chlorophenol[2-] 166 885 2750
Chlorotoluene[2-] or [0-] 202 202 202
Chrysene 615 2310 3010
DDD[4,4'-] 24.4 111 173
DDE[4,4'-] 17.2 78.1 122
DDT[4,4'-] 17.2 78.1 122
Dibenz(a,h)anthracene 0.621 2.34 3.01
Dibenzofuran 142 1620 1580
Dibromo-3-chloropropane[1,2-] 1.84 9.68 40.4
Dibromoethane[1,2-] 0.504 1.31 9.88
Dibromomethane or Methylene bromide 179 785 3780
Dichlorobenzene[1,2-] 37.4 37.4 37.4
Dichlorobenzene[1,3-] 32.6 37.4 37.4
Dichlorobenzene[1,4-] 395 103 2360
Dichlorobenzidine[3,3'-] 10.8 42.6 56.9
Dichlorodifluoromethane 161 211 211
Dichloroethane[1,1-] 1400 1420 1420
Dichloroethane[1,2-] 6.04 15.2 132
Dichloroethene[1,1-] 206 777 927
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Table 2.3-1 (continued)

EP2008-0287

Chemical/Radionuclide Residential Industrial Recreational
Dichloroethene[cis-1,2-] 76.5 300 863
Dichloroethene[trans-1,2-] 112 429 1740
Dichlorophenol[2,4-] 183 2050 1200
Dichloropropane[1,2-] 6 14.9 136
Dichloropropene[cis/trans-1,3-] or [1,3-] 12 317 225
Dieldrin 0.304 1.2 1.6
Diethyl Ether or Ethyl ether 1940 1940 1940
Diethylphthalate 48,900 100,000 100,000
Dimethyl phthalate 100,000 100,000 100,000
Dimethylphenol[2,4-] 1220 13,700 7970
Di-n-butylphthalate 6110 68,400 39,900
Di-n-octylphthalate 2400* 25,000% 15,900
Dinitrobenzene[1,3-] 6.1* 68* 39.9
Dinitrotoluene[2,4-] 122 1370 797
Dinitrotoluene[2,6-] 61* 680* 399
Diphenylhydrazine[1,2-] 6.08 23.9 32
Endosulfan/Endosulfan I/Endosulfan II 367 4100 2390
Endosulfan Sulfate (use Endrin) 18.3 205 120
Endrin 18.3 205 120
Endrin aldehyde (use Endrin) 18.3 205 120
Endrin ketone (use Endrin) 18.3 205 120
Ethyl methacrylate 52.7 52.7 52.7
Ethylbenzene 128 128 128
Fluoranthene 2290 24,400 13,900
Fluorene 2660 26,500 31,700
Heptachlor 1.08 4.26 5.69
Heptachlor epoxide 0.53* 2.1* 281
Hexachlorobenzene 3.04 12 16
Hexachlorobutadiene or Hexachloro-1,3-butadiene | 12.2 137 79.7
Hexachlorocyclopentadiene 366 4100 2390
Hexachloroethane 61.1 684 399
Hexane or Hexane[n-] 38 38 38
Hexanone[2-] (use Butanone[2-]) 31,800 48,700 48,700
HMX 3060 34,200 19,900
Indeno(1,2,3-cd)pyrene 6.21 23.4 30.1
Isopropylbenzene or Cumene 271 389 389
Isopropyltoluene[4-] (use Isopropylbenzene) 271 389 389
Methoxychlor[4,4'-] 310* 3400* 1690
Methyl methacrylate 2920 2920 2920
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Table 2.3-1 (continued)

Chemical/Radionuclide Residential Industrial Recreational
Methyl-2-pentanone[4-] or Methyl isobutyl ketone 5510 7010 7010
Methyl tert-Butyl Ether or tert-Butyl methyl ether 388 984 8180
Methylene chloride 182 490 2630
Methylnaphthalene[2-] (use Naphthalene) 79.5 300 15,800
Naphthalene 79.5 300 15,800
Nitrobenzene 22.8 147 320
Nitrosodiethylamine[N-] 0.0324 0.128 0.171
Nitrosodimethylamine[N-] 0.0954 0.376 0.502
Nitroso-di-n-butylamine[N-] 0.269 0.728 3.19
Nitrosodiphenylamine[N-] 993 3910 5220
Nitrosopyrrolidine[N-] 2.32 9.12 12.2
Nitrophenol[2-] (use Chlorophenol[2-]) 166 885 2750
Nitrotoluene[3-] or [m-] 569 569 569
Nitrotoluene[2-] or [0-} 10.8 32.3 158
Nitrotoluene[4-] or [p-] 146 437 2140
Pentachlorobenzene 48.9 547 319
Pentachlorophenol 29.8 100 117
Phenanthrene 1830 20,500 12,000
Phenol 18,300 100,000 100,000
Propylbenzene[1-] or [n-] 62.1 62.1 62.1
Pyrene 2290 30,900 23,800
RDX 44.2 174 233
Styrene 100 100 100
Tetrachlorobenzene[1,2,4,5-] 18.3 205 120
Tetrachlorodibenzodioxin[2,3,7,8-] or Dioxin 0.000039* 0.00018* 0.000277
Tetrachloroethane[1,1,1,2-] 43.2 114 827
Tetrachloroethane[1,1,2,2-] 5.55 14.6 106
Tetrachloroethene 125 31.6 134
Toluene 252 252 252
Toxaphene (Technical Grade) 4.42 17.4 23.3
Trichloro-1,2,2-trifluoroethane[1,1,2-] 3280 3280 3280
Trichlorobenzene[1,2,4-] 69.3 269 855
Trichloroethane[1,1,1-] 563 563 563
Trichloroethane[1,1,2-] 11.9 30.2 252
Trichloroethene 0.638 1.56 15.1
Trichlorofluoromethane 588 983 983
Trichlorophenol[2,4,5-] 6110 68,400 39,900
Trichlorophenol[2,4,6-] 6.11 68.4 39.9
Trimethylbenzene[1,2,4-] 58 213 39,600
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Table 2.3-1 (continued)

Chemical/Radionuclide Residential Industrial Recreational
Trimethylbenzene[1,3,5-] 24.8 69.2 69.2
Trinitrobenzene[1,3,5-] 1800* 21,000* 12,000
Trinitrotoluene[2,4,6-] 30.6 342 199
Vinyl acetate 1070 3680 3680
Vinyl chloride 2.25 14 29.7
Xylene[1,2-] or [m-] 82 82 82
Xylene[1,3-] or [0-] 99.5 99.5 99.5
Xylene[1,3] + [1,4-] 82 82 82
Xylenes (Total) 82 82 82
Inorganic Chemicals (mg/kg)

Aluminum 77,800 100,000 100,000
Antimony 31.3 454 317
Arsenic 3.9 17.7 27.7
Barium 15,600 100,000 100,000
Beryllium 156 2250 1580
Boron 15,600 100,000 100,000
Cadmium 39 564 392
Chromium 2100* 5000* 14300
Chromium hexavalent ion 234 3400 2380
Cobalt 1520 20,500 15,700
Copper 3130 45,400 31,700
Cyanide (Total) 1220 13,700 7970
Iron 23,500 100,000 100,000
Lead 400 800 560
Manganese 3590 48,400 36,900
Mercury 23* 340* 238
Molybdenum 391 5680 3960
Nickel 1560 22,700 15,800
Nitrate 100,000 100,000 100,000
Nitrite 7820 100,000 79,200
Perchlorate 55* 790* 79.2
Selenium 391 5680 3960
Silver 391 5680 3960
Strontium 46,900 100,000 100,000
Thallium 5.16 74.9 52.3
Uranium 16* 200* 2380
Vanadium 78.2 1140 792
Zinc 23,500 100,000 100,000
Americium-241 30 180 280
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Table 2.3-1 (continued)

Chemical/Radionuclide Residential Industrial Recreational
Cobalt-60 13 51 46
Cesium-134 2.4 9.7 87
Cesium-137 5.6 23 210
Europium-152 2.9 11 100
Sodium-22 1.6 6.5 58
Neptunium-237 2.4 50 170
Plutonium-238 37 240 330
Plutonium-239/240 33 210 300
Strontium-90 5.7 1900 5600
Technetium-99 36 280,000 640,000
Thorium-228 2.3 9 77
Thorium-230 5 5 5
Thorium-232 5 5 5
Tritium (pCi/L) 750 440,000 5,100,000
Uranium-234 170 1500 3200
Uranium-235 17 87 520
Uranium-238 86 430 2100

Note: SSLs are from the “Technical Background Document for Development of Soil Screening Levels”

(NMED 2006, 092513); shading denotes surrogates analytes.

* SSLs are from the “EPA Region 6 Human Health Medium-Specific Screening Levels”
http://www.epa.gov/earth1r6/6pd/rcra_c/pd-n/screen.htm (EPA 2007, 099314).
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Table 4.0-1
Proposed Sampling Description and Analyses for SWMUs and AOCs at TA-04 and TA-46
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Location Section/ Depth = s | s8] 8| =« % A | ® S| 5 § S5 E
Description Sampling Strategy Figure (ft) Media | S |2 |2 |S || EBE|Q|L 12|38 2|38 8
TA-04
SWMU 04-003(a), | 6 samples will be Section 1-2 Soil, x2 b X X
Outfall collected from 411 sediment,
2 locati he f 23 ff
ofcelaltlons at the former Figure - tu
outfa 415
4 samples will be Section 1-2 Sediment
collected from 4.1.1 2.3
2 locations in drainage Figure
below former outfall 9
4.1-5
AOC 04-004, 18 samples will be Section 1-2 Soil, tuff
Potential Soil collected from 4.1.2 2.3
Contamination 6 locations within and Fi
. igure 3.4
bounding the former 415
building footprint '
TA-46
SWMU 46-002, 9 samples will be Section | Impoundment Impound-
Surface collected from 5.1 contents ment
Impoundment 3 locations within and Figure (if present), contents,
beneath the 5.1-2 immediately tuff
impoundment ' below liner
(~11-12 ft), 5ft

below base of
liner (~16-17 ft)
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Table 4.0-1 (continued)
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Description Sampling Strategy Figure (ft) Media | S | R | B[S |3 | E|&|82 |2 |3 8|2 |38 S8
SWMU 46-002, 12 samples will be Section |0-0.5 Soil, tuff X - X X - - X X X X - x© X
Surface collected from 5.1 base of unit
Impoundment 4 locations bounding the | _. (~11-12 ft),
. . . Figure
(continued) impoundment and inlet 510 5 ft below
pipe = base of unit
(~16-17)
12 samples will be Section |0-0.5 Soil, tuff X - - X X - - X X X X - x© X
collected from 5.1 Soil/tuff
4 locations beneath Figure interface, 5 ft
the drainlines and 5 g 5 below soil/tuff
siphon box - interface
9 samples will be Section | 0-0.5 in filter Filterbed | X - - X X - - X X X X - x° X
collected from 5.1 bed contents (if | contents,
3 locations within and Figure present), below | tuff
beneath the sand filters 5 2 5 base of unit, 5 ft
- below base of
unit
9 samples will be Section | 0-0.5 Soil/tuff Soil, tuff X - - X X - - X X X X - x© X
collected from 5.1 interface, 5 ft
3 Ioza;:ons bounding the Figure _beIO\fN soil/tuff
sand filters 5.1-2 interface
2 samples from Section |0-0.5 Soil, X - - X X - - X X X X - N X
1 location will be 51 1-2 sediment,
collected below the . tuff
. Figure
impoundment
5.1-2

overflow outlet
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Table 4.0-1 (continued)
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Location Section/ Depth 2l s|s/8!8 | |2| 8|S |5|%| 28|88 E
Description Sampling Strategy Figure (ft) Media | S | R | B[S |3 | E|&|82 |2 |3 8|2 |38 S8
SWMU 46-002, 6 samples will be Section |0-0.5 Soil, X - X X - - X X X X - x° X
Surface collected from 5.1 sediment,
) - 1-2
Impoundment 3 locations in the Figure tuff
(continued) drainage below the 5.1-2
outfall ’
Data collected at
SWMU 46-009(b)
(section 5.47) will be
used to evaluate
SWMU 46-002
SWMU 46-003(a), |8 samples will be Section |Base of Tuff X - - X X - - X X X X - x© X
Septic System collected from 5.2 line/tank, 5 ft
4 locations beneath the Figure below base of
lines and tank 5.2.2 line/tank
6 samples will be Section | Base of Soil, tuff X - - X X - - X X X X - x© X
collected from 5.2 distribution box
3 locations associated Fioure (if present) or
with the distribution box | - g S| sohuft
and drain field e interface, 5 ft
Data collected at Eelow baﬁ? Offf
SWMU 46-009(a) box ?r soilftu
(section 5.46) will be interface
used to evaluate
SWMU 46-003(a)
SWMU 46-003(b), |8 samples will be Section | Base of Tuff X - - X X - - X X X X - x© X
Septic System collected from 5.3 line/tank, 5 ft
4 locations beneath the Fi below base of
; igure -
lines and tank 5.1-2 line/tank
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Table 4.0-1 (continued)
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Description Sampling Strategy Figure (ft) Media | S | R | B[S |3 | E|&|82 |2 |3 8|2 |38 S8
SWMU 46-003(b), | 6 samples will be Section |Base of Soil, tuff X - X X - - X X X X - x© X
Septic System collected from 5.3 distribution box
(continued) 3 locations associated Figure (if present) or
with the distribution box | 5 soil/tuff
and drain field ' interface, 5 ft
below base of
box or soil/tuff
interface
SWMU 46-003(c), | 10 samples will be Section |Base of Tuff X - - X X - - X X X X - x© X
Septic System collected from 5.4 line/tank, 5 ft
5 locations beneath Ei below base of
: igure -
the lines and tank line/tank
5.4-2
10 samples will be Section | Base of Soil, tuff X - - X X - - X X X X - x© X
collected from 5.4 distribution box
5 locations associated Fioure (if present) or
with the distribution box | - i S| soihuft
and drain field o interface, 5 ft
below base of
box or soil/tuff
interface
SWMU 46-003(d), |6 samples will be Section | Base of Tuff X - - X X - - X X X X - X X
Septic System collected from 3 location | 5.5 line/tank, 5 ft
beneath the lines and Figure t_)elow base of
tank 5.5.2 line/tank
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Table 4.0-1 (continued)
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Location Section/ Depth =131 51818|=z|2|ga|E|c5|5| 8|85 ¢
Description Sampling Strategy Figure (ft) Media | S | R | B[S |3 | E|&|82 |2 |3 8|2 |38 S8
SWMU 46-003(d), |8 samples will be Section | Base of Soil, tuff X - X X - - X X X X - X X
Septic System collected from 55 distribution box
(continued) 4 locations associated Figure (if present) or
with the distribution box | ¢ £ , soil/tuff
and drain field interface, 5 ft
below base of
box or soil/tuff
interface
SWMU 46-003(e), | 6 samples will be Section |Base of Tuff X - - X X - - X X X X - x© X
Septic System collected from 5.6 line/tank, 5 ft
3 locations beneath the Figure below base of
lines and tank, if 5.6-2 line/tank
possible
8 samples will be Section |Base of Sail, tuff X - - X X - - X X X X - x°© X
collected from 5.6 distribution box
4 locations associated Figure (if present) or
with the distribution box soil/tuff
and drain field 562 interface, 5 ft
below base of
box or soil/tuff
interface
SWMU 46-003(f), |8 samples will be Section | Base of Tuff X - - X X - - X X X X - x°© X
Septic System collected from 5.7 line/tank, 5 ft
4 locations beneath the Fi below base of
; gure -
lines and tank 5.4.2 line/tank
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Table 4.0-1 (continued)
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Location Section/ Depth 2l s|s/8!8 | |2| 8|S |5|%| 28|88 E
Description Sampling Strategy Figure (ft) Media | S | R | B[S |3 | E|&|82 |2 |3 8|2 |38 S8
SWMU 46-003(f), |8 samples will be Section |Base of Soll, tuff X - X X - - X X X X - x© X
Septic System collected from 5.7 distribution box
(continued) 4 locations associated Fiqure (if present) or
with the distribution box 9 5 soil/tuff
and drainfield 54 interface, 5 ft
below base of
box or soil/tuff
interface
SWMU 46-003(g), | 2 samples will be Section | Base of tank, Tuff X - - X X - - X X X X - x© X
Septic System collected from 1 location | 5.8 5 ft below base
below the tank Figure of tank
5.8-2
2 samples will be Section |Base of pit, 5 ft | Sail, tuff X - - X X - - X X X X - x¢ X
collected from 1 location | 5.8 below base of
at the seepage pit Figure pit
5.8-2
4 samples will be Section | Base of line, Tuff X - - X X - - X X X X - x© X
collected from 2 5.8 tuff, 5 ft below
locations associated . base of line
) . Figure
with the primary and 582
secondary inlet lines e
SWMU 46-004(a), |4 samples will be Section | Base of Soil, tuff X X - X X - X X X - - X X
Drainlines collected from 5.9 drainline, 5 ft
2 Iocatlpng adjacent to Figure belgw base of
the drainlines 5.5-2 drainline
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Table 4.0-1 (continued)

£
>
=
= >
>
TE| &
-2
S8l ¢
[y | 5]
o | 5|5 o 2 ol &
s | g | E 3 o | S 8|23 2
. . 2 &} 3 2 'S ) S 2 2 |8.8
Location Section/ Depth 2l s|s/8!8 | |2| 8|S |5|%| 28|88 E
Description Sampling Strategy Figure (ft) Media | S | R | B[S |3 | E|&|82 |2 |3 8|2 |38 S8
SWMU 8 samples will be Section |0-0.5 Soll, X - X X - X X - X X X X
46-004(a2), Outfall | collected from 5.10 1-2 sediment,
;1 Io_cat|ons in the Figure tuff
rainage below the 5.10-1
outfall
Data collected at
SWMU 46-004(u)
(section 5.26) will be
used to evaluate
SWMU 46-004(a2)
SWMU 46-004(b), |4 samples will be Section |0-0.5 Soll, X X - X X X - - - X - - x© X
Former Tank collected from 511 1-2 sediment,
2 locations adjacent to Figure tuff
thetank pad andinthe | -,
drainage ~15 ft '
northwest of the pad
S